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Executive Summary 
 

Telecommunications in Kazakhstan demonstrate high rates of network development and 
competition. The provision of telecommunications services to the population is one of the best in 
the region. For the development of digital services, relevant development projects have been 
formed. The pricing policy for services is quite loyal and affordable for most of the population. 
Existing communication lines are located along the main highways and major cities. The main 
market trends: decrease in the number of fixed-line subscribers; reduction of cellular subscribers; an 
increase in the number of mobile Internet users while reducing the number of fixed users; decrease 
in the number of active SIM-cards; the growth of mobile Internet penetration; increase in the 
number of PCs and smartphones, which leads to an increase in demand for the telecommunication 
services and access to the Internet. 

 
The geographical position of Kazakhstan has a high transit potential, being a kind of bridge 

between Europe and Asia.  
The total length of roads in Kazakhstan is 96,000 km. The main body of road management in 

Kazakhstan is the joint-stock company «KazAvtoZhol» with one hundred percent state participation 
in the authorized capital. During the time of the Russian Empire and the Soviet Union, most of 
roads in Kazakhstan were built towards the then metropolis – from south to north. Currently, there 
is an intensive movement in directions from west to east and from east to west to develop the transit 
potential of Kazakhstan. 

Despite the priority of developing corridors for road transport, railways are also actively 
developing. Railway transportation plays an important role in the infrastructure of the transport 
complex in Kazakhstan. The operational length of the common use railways of Kazakhstan is 
15,785.7 km. About 70% of the railways do not have electrified lines. “Kazakhstan Temir Zholy” is 
the largest operator of the main railway network of Kazakhstan.  

 The role of the electrical backbone network is performed by the national electrical network. 
Major part of the electrical grids was built during the Soviet era and therefore their wear is about 
75%. To increase the reliability and stable supply of electricity to the southern regions, it is 
necessary to build new transmission lines. It is for projects that are at the “concept” or “business 
plan” stage that determining the potential for co-deployment and co-sharing of ICT infrastructure 
with electricity infrastructure, assessing the possibility of their co-deployment is the most 
significant. 

 
Kazakhstan has completely no experience in ICT infrastructure co-deployment with the new road 

transport or electricity infrastructure. 
 However, telecommunications operators of Kazakhstan have extensive experience of the ICT 

infrastructure deployment along the road transport infrastructure. Many projects of national 
importance in the development of Kazakhstan’s ICT infrastructure are based on the further 
deployment of ICT infrastructure along the road transport infrastructure. Even though neither the 
Law on Communications of the Republic of Kazakhstan, nor its own regulatory documents oblige 
road companies to have their own corporate telecommunications network, in many aspects of the 
work of these companies it is necessary, and therefore it will still be built. 
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According to the requirements of the railway in Kazakhstan, the presence of a communication 
network at each station is necessary. 

Global plans for the development and modernization of the Unified Energy System of 
Kazakhstan cannot be implemented without the creation and development of telecommunication 
network. The co-deployment of ICT infrastructure together with the reconstruction is one of the 
ways to reduce investment costs by optimizing the use of objects of both infrastructures, as well as 
avoiding the possible duplication of engineering activities. 

National legislation of Kazakhstan states that pipelines must have their own telecommunications 
infrastructure. 

 
The main state bodies of Kazakhstan, which are responsible for state policy in the areas of ICT, 

transport and electricity, are:  
– The Ministry of Digital Development, Innovation and Aerospace Industry of the Republic of 

Kazakhstan in the field of telecommunication; 
– The Ministry of Industry and Infrastructural Development of the Republic of Kazakhstan in 

the areas of rail, road & transport; 
– The Ministry of Energy of the Republic of Kazakhstan in the fields of electric power. 
In the process of analyzing the activities of the Kazakhstan’s regulatory authorities in the areas of 

ICT, transport and electricity, it was revealed that no one is directly responsible for the ICT 
infrastructure co-deployment with road transport and electricity infrastructure, but no obstacles 
were identified. 

 
Permission for ICT infrastructure co-deployment and sharing with road transport and electricity 

infrastructure is described by legislation of many countries. In Kazakhstan, the only mention of the 
infrastructures sharing is found in the Law "On Communications": “Telecommunications operators, 
based on an agreement, can share engineering infrastructure facilities, telecommunication 
equipment and communication networks”. The regulatory documents do not provide for the rules 
and procedures that govern the ICT infrastructure co-deployment or sharing with road transport or 
electricity infrastructure in Kazakhstan. However, there is no direct prohibition for it. The official’s 
decision on co-deployment can be made in two ways, depending on which law the decision maker 
will rely on. the government should be interested in improving their awareness of the potential 
commercial benefits of co-deployment and leasing of unused infrastructure. It is necessary to 
develop legal acts that allow regulating not only relations, but also regulating the procedure for 
access to the infrastructure.  

 
An important point requiring a change in the regulatory framework should be not only permission 

to use the transport infrastructure, but also additional regulation of access procedures to the 
infrastructure of these facilities for not only construction and installation, but also technical 
maintenance of the constructed telecommunication networks. 

Transparency can also be improved by creating a database or a single information node that 
includes information about all planned engineering activities that are potentially of interest for the 
purpose of deploying optical fiber.  

To improve the procedures for coordinating the ICT infrastructure co-deployment with road 
transport and electricity infrastructure, it is necessary to strengthen cooperation and interaction 
between departments of government agencies and private companies, which may benefit from this 
type of cooperation. It is recommended to develop a single information portal, which may become a 
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fragment of one of the government investment and construction portals, or it may be created outside 
of the government framework for these purposes. 

 
To help state bodies and infrastructure owners to choose right way for co-deployment the 

following methodologies and tools were created in the framework of this in-depth national study: 
 
– Methodology for determining the compatibility potential of ICT infrastructure co-

deployment with road transport and electricity infrastructure.   
– Parametric model of ICT infrastructure co-deployment with road transport and electricity 

infrastructure which allows to assess the difference between cost items both in the independent 
deployment of infrastructure (ICT, road transport or electricity), and in case of co-deployment. 

– Methodology for assessing the economic efficiency of the ICT infrastructure co-deployment 
with road transport or electricity infrastructure that based on the principle of comparing an Indicator 
of the speed of a specific increment in value (IS) for cases of co-deployment and separate 
deployment of the corresponding infrastructures. 

– Methodology for identifying development projects for road transport and electricity 
infrastructure in terms of attractiveness for co-deployment with ICT infrastructure. 

– Content of the typical design project together with initial data templates for the design of 
ICT infrastructure co-deployment with road transport and electricity infrastructure. 
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1. Introduction 
   

One of the most important elements on which the implementation of the plans for socio-
economic development of any state with a developing economy depends is the implementation 
of national programs to reduce the digital divide. The most important element of such programs 
is providing the population with the possibility of broadband access to the Internet. Currently, it 
is believed that a 10% increase in broadband access leads to a 1% increase in the country's GDP 
(gross domestic product). At the same time, doubling the average broadband speed in the country 
increases GDP by 0.3%. This shows that the construction of high-speed broadband access 
networks has a direct impact on the development of the national economy. 

 
Despite the tremendous efforts of governments around the world, broadband coverage in many 

countries remains low, and many communities remain unconnected. Providing broadband access 
to as many consumers as possible, including remote and inaccessible areas, sets the task of 
optimal, in terms of economic costs and resource use, deployment of fiber-optic networks. By a 
fortunate coincidence, the cost of building fiber-optic cable lines (FOCL) can be optimized using 
the infrastructure of other industries, such as transport, energy and others, due to co-deployment 
and co-sharing. 

 
Under the co-deployment and co-sharing of infrastructure is understood such mutually 

beneficial regulatory and economic relations of the parties involved, when during the planning, 
construction and operation of infrastructure networks of different industries the following 
principles are used: minimize duplication of infrastructure facilities on the same routes; 
minimize environmental impact; long-term strategic planning for the development of 
infrastructure networks, taking into account the convergence of technologies and partnerships 
between the parties involved; minimize economic costs during construction; open access and 
narrowing the digital divide. 

 
The objects of co-deployment and co-sharing can be: cable ducts, blocks, pipes, towers, power 

transmission pillars; conduits, tunnels, collectors; fiber optic lines; roads; security zones of oil & 
gas pipelines; telecommunication equipment; active elements of a telecommunication network 
and radio frequencies. 

 
The co-deployment and co-sharing of infrastructure can be organized both directly between 

telecommunication operators and between operators of other infrastructure networks using 
passive or active infrastructure. Opportunities for co-deployment and co-sharing of infrastructure 
depend heavily on the market and regulatory environment, as well as on national policies that 
may stimulate or impede the adoption of co-deployment or co-sharing of infrastructure. 

 
The main factors stimulating the co-deployment and co-sharing of infrastructure are economic 

benefits and the requirements for the efficient use of limited resources. Economic benefits 
encourage operators of different infrastructure networks to cooperate with the deployment or 
sharing of a joint infrastructure due to potential cost savings or accelerated market entry. And 
regulatory legal acts requiring more efficient use of limited resources, such as, for example, land 
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and the radio frequency spectrum; create the prerequisites for joining efforts in order to comply 
with legal norms. 

 
One of the most important obstacles to the co-deployment and co-sharing of infrastructure is 

the lack of coordination in intersectoral, national and international government policies regarding 
access to infrastructure, including between regulators of various industries regarding large 
infrastructure projects that are under implementation. 

 
Among the problems should also be noted the lack of reliable and transparent regulations, the 

risks of anti-competitive behavior, the lack of financial initiatives, etc. 
 
In order to create an enabling environment for the co-deployment of ICT infrastructure with 

transport infrastructure, the UN Economic and Social Commission for Asia and the Pacific 
(ESCAP) is taking a lot of significant steps to develop human potential and create a bank of 
useful knowledge in the subject area. These actions, aimed at assisting ESCAP member states in 
the co-deployment of ICT infrastructure with transport infrastructure, include workshops and 
trainings, as well as cross-country and in-depth national studies in this direction. 

 
This Report contains an in-depth national study on ICT infrastructure co-deployment with 

road transport and electricity infrastructure in Kazakhstan. 
 
Chapter 2 of this Report contains the brief overview of the telecommunication sector in 

Kazakhstan, including traditional telecommunication services, fixed and mobile broadband 
communication, Internet access etc. It also describes the main trends and problems of the 
telecommunication market in Kazakhstan.  

 
In Chapter 3 the transport and electricity infrastructure in Kazakhstan, including roads, 

railways, electrical grids and other infrastructure networks, are described. The basic principles of 
infrastructure networks regulation are outlined. 

 
Chapter 4 of this Report contains information about experience and perspectives of 

Kazakhstan in the field of ICT infrastructure co-deployment with road transport and electricity 
infrastructure.  

 
In Chapter 5 the strategic and regulatory aspects of ICT infrastructure co-deployment with 

road transport and electricity infrastructure in Kazakhstan are described. It contains both 
regulatory support and approval procedures of ICT infrastructure co-deployment with road 
transport and electricity infrastructure in Kazakhstan.  

 
Chapter 6 contains description of the economic aspects of ICT infrastructure co-deployment 

with road transport and electricity infrastructure in Kazakhstan, including the methodology for 
determining the compatibility potential of ICT infrastructure co-deployment with road transport 
and electricity infrastructure, special parametric model and methodology of calculation economic 
efficiency of ICT infrastructure co-deployment with road transport and electricity infrastructure 
in Kazakhstan. Based on the proposed methodology, a special efficiency calculator has been 
developed. It also contains the methodology for identifying development projects for road 
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transport and electricity infrastructure in terms of attractiveness for co-deployment with ICT 
infrastructure. 

 
Chapter 7 of this Report describes technical and organizational aspects of ICT infrastructure 

co-deployment with road transport and electricity infrastructure in Kazakhstan, including initial 
data templates for the design of ICT infrastructure co-deployment with road transport and 
electricity infrastructure in Kazakhstan and content of the typical design project.  

 
In Chapter 8 the recommendations about improvement of the procedural aspects of ICT 

infrastructure co-deployment with road transport and electricity infrastructure in Kazakhstan are 
given, including improving regulatory support and approval procedures of ICT infrastructure co-
deployment with road transport and electricity infrastructure in Kazakhstan. 

 
Chapter 9 contains general conclusions and recommendations that are based on the analysis 

that was made in previous Chapters. 
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2. Telecommunication sector in Kazakhstan 
 

Telecommunications in Kazakhstan developed based on Soviet telecommunications network. 
Since 2000, the formation of a fiber-optic network and mobile communication networks has 
begun. In 2013, the “Information Kazakhstan – 2020” program was approved, aimed at the 
development and accessibility of the telecommunications. 

 
Kazakhstan has 33rd place among 193 countries in the United Nations E-government 

Development Index. The ICT Development Index of Kazakhstan in 2017 was 6.79 (52nd place)1. 
 
In 2017, the “Digital Kazakhstan” program was approved. The goal of this program is to 

accelerate the development of economy and improve the quality of life of the population using 
digital technologies in the medium term, as well as creating conditions for the transition to the 
digital economy. Target indicators of the program: an increase in the share of Internet users in 
2022 to 82%, the level of digital literacy of the population – up to 83%, the ICT development 
index in 2022 – 30th place2. 

 

2.1. Traditional telecommunication services 

Telecommunications in Kazakhstan demonstrate high rates of network development and 
competition. The main indicators of ICT development in Kazakhstan are presented in Table 2.1.  

 

Indicator 2013 2014 2015 2016 2017 2018 
Population, millions of 

peoples 
16,910 17,160 17,415 17,669 17,918 18,157 

Number of mobile 
subscribers, thousand 
subscribes 

30,364.9 28,595.6 26,309.3 25,534.7 26,693.3 26,065.6 

The density of mobile 
communications, units / 100 
people. 

179 166 151 144 148 143 

Number of fixed Internet 
subscribers, thousand 
subscribes 

1,976.0 2,100.9 2,305.6 2,352.7 2,580.2 2,462.4 

Density of fixed Internet 
access points / 100 people 

11 12 13 13 14 13 

Market volume, billion KTZ 643.5 673.5 684.3 677.7 711.7 728.7 

Table 2.1 – The main indicators of ICT development in Kazakhstan3 
 

The data in Table 2.1 indicate a decrease in the density of mobile telephony with slow increase 
in the density of access to the Internet. 
                                                             
1https://gtmarket.ru/ratings/ict-development-index/ict-development-index-info#kazakhstan 
2http://www.akorda.kz/ru/official_documents/strategies_and_programs 
3http://stat.gov.kz/official/industry/19/statistic/7 
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Kazakhstan’s telecommunication sector is represented by following operators4: 
– fixed communication – Kazakhtelecom, Transtelecom, Kaztranskom, TNS plus; 
– mobile communication - Kcell, Kar-tel (Beeline), Mobile Telecom-Service (Tele2), Altel; 
– Internet access - Kazakhtelecom, ASTEL, Beeline, Nursat, Ducat, Kcell, KazTransCom, 

Transtelecom; 
– cable and digital TV - iD TV, Alma TV, OTAU TV, Icon, Nova TV; 
– network maintenance - Advantek Systems, ASTEL, Asia-Soft, Cisco Systems, Nortex 

Link, NewTech, Polixel-Kazahstan, Ray Com, Skymax Technologies, Tandem TVS, TNS 
Service. 

2.2. Fixed and mobile broadband communication, including fixed Internet access 

The provision of telecommunications services to the population is one of the best in the 
region. The level of mobile communications and Internet development in Kazakhstan in 2018 
was characterized by such key indicators: 

– 3G coverage  – 87.3% (% of population); 
– LTE/WiMAX coverage –  72.5% (% of population); 
– Individuals using the Internet – 76.4%. 
 
Kazakhstan is in 66th place (35 Mbit/s) for mobile and 90th place (20 Mbit/s) for fixed in the 

rating of the speed for mobile and fixed broadband communication5.  
 
For the development of digital services, relevant development projects have been formed. 

For the development of broadband access, a Public-Private Partnership Project "Providing 
broadband access to rural settlements of Kazakhstan on the technology of fiber-optic 
communication lines" was launched.  

 
According to preliminary data, as of July 1, 2019, Kazakhtelecom remained the dominant 

player in the telecommunications market: the number of fixed lines amounted to 2,878,062 units, 
including 2,052,259 units in the urban telecommunication network, and 825,803 units in the rural 
telecommunication network. As a result of modernization and improvement of the efficiency of 
the development and operation of the network, the installed capacity of broadband access has 
increased. The number of fixed broadband subscribers amounted to 1,701 thousand ports, the 
number of pay-TV subscribers - 768 thousand points, of which 564 thousand points were iDTV 
subscribers, 61 thousand points were iD TV Online, 143 thousand points were cable TV6. 

 
In total, by 2021, it is planned to provide access to high-speed Internet to 3,718 state bodies 

and state-financed organizations located in 1,250 rural localities where more than 2.4 million 
people live. The total length of the FOC will be more than 20,000 km. In addition, by the end of 

                                                             
4https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BB%D0%B5%D0%BA%D0%BE%D0%BC%D0%BC%
D1%83%D0%BD%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%B8_%D0%9A%D0%B0%D0%B7%D0
%B0%D1%85%D1%81%D1%82%D0%B0%D0%BD%D0%B0 
5https://www.speedtest.net/global-index 
6https://profit.kz/news/53484/Bolee-460-sel-poluchat-visokoskorostnoj-internet-do-konca-goda/ 
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2021, more than 3,000 (3,166) settlements in rural area will be covered with LTE network with a 
connection speed of at least 3 Mbps7. 

  
The development of the satellite broadband access in rural areas is unprofitable. Therefore, 

priority is given to fiber optic technology and LTE-800. 
 
The pricing policy for services is quite loyal and affordable for most of the population. 

Kazakhstan ranked third in terms of the low price of Internet services with a price of 0.49 USD 
per gigabyte. The new Kazakhtelecom’s tariff – 3,499 KZT, which is 5% lower than the previous 
tariff for the package: Internet at a speed of 10 Mbit/s, including unlimited calls in Kazakhstan8. 

 
 
Existing communication lines are located along the main highways and major cities. 

More than 96% of the population is provided with mobile communications, fiber-optic 
communication lines are laid to almost all cities and regional centers to which transport routes 
exist. In villages with irregular transport links (more than 4000 settlements), access to fiber optic 
links is currently lacking. 

2.3. The main trends and problems of the telecommunication market 

The main market trends: 
– decrease in the number of fixed-line subscribers (by 8% per year); 
– reduction of cellular subscribers (by 2.5% over the last year); 
– an increase in the number of mobile Internet users (by 2.6% per year) while reducing the 

number of fixed users (by 6%); 
– decrease in the number of active SIM-cards (for 2018, it is 140 units per 100 people); 
– the growth of mobile Internet penetration (55% by 2018); 
– the increase in the number of PCs and smartphones, which leads to an increase in demand 

for the telecommunication services and access to the Internet. 
 
The main problems of the market: 
– the high demand for the development of the telecommunications market, especially in 

rural areas. It is problematic for the reasons of high cost of deploying fixed and mobile networks, 
low payback on ICT development projects, low population density in rural areas, differences in 
solvency and computer illiteracy of urban and rural populations; 

– a significant share of state presence in all market segments through direct state and 
legislative regulation, which complicates the development of full-fledged competition and the 
entry of new operators into the market; 

– lack of qualified personnel both in technical specialties and in the management field. It is 
associated with a rather low coefficient of gross enrollment in higher education (54.3% 
according to the State Statistics Committee) in the country, as well as a significant shortage of 
personnel in high demand specialties (for example, cybersecurity)9. 
  
                                                             
7https://www.zakon.kz/4969020-kak-i-kogda-v-kazahstane-uluchshat.html 
8https://www.zakon.kz/4949369-kazahstanskie-operatory-svyazi-snizyat.html 
9https://inbusiness.kz/ru/news/shest-kiberzashitnikov 
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3. Transport and electricity infrastructure in Kazakhstan 
 

The geographical position of Kazakhstan has a high transit potential, being a bridge 
between Europe and Asia. Therefore, the development of transport infrastructure is of almost 
important for Kazakhstan. 

 
Today, Kazakhstan has connection with Russia and China by all modern types of land 

transport (railways and roads), which makes it possible to create a transport corridor from 
Europe and the Middle East to any part of Southeast Asia. 

 
The development of the transport infrastructure is one of the goals of the new strategy 

“Kazakhstan 2050”10, as well as the Strategic Development Plan of the Republic of Kazakhstan 
up to 2020 (January 31, 2017)11, the State Infrastructure Development Program “NurlyZhol” on 
2015-201912, and the State Program for the Development and Integration of the Infrastructure of 
the Transport System of the Republic of Kazakhstan until 202013. 
  

3.1. Roads 

The total length of roads in Kazakhstan is 96,000 km; including the national roads - 23,700 
km and the local roads – 72,800 km. 93% of the roads are asphalted14. Highways provide transit 
in three main areas: 

- Russia, the countries of Europe, the Baltics; 
- China, Japan, the countries of Southeast Asia; 
- Republics of Central Asia and the Caucasus, Iran, Turkey. 
 
In recent years, the most successful projects in the field of roads infrastructure development 

have been the construction of the Nur-Sultan (Astana) – Shchuchinsk Autobahn with a further 
extension of the road to Petropavlovsk and the border with Russia, as well as the project for the 
construction of the Kazakhstan’s part of the Western Europe - Western China highway. 

 
In the medium term, the construction of the following road projects are scheduled to be 

completed: Center – South, Center – East, Almaty – Ust-Kamenogorsk, Atyrau – Astrakhan, 
Uralsk – Kamenka – Russian border, Uzynagash – Otar, Zhetibay – Zhanaozen, Aktobe – 
Makat15. 

 

                                                             
10http://vkofin.gov.kz/ru/files/message_2012.doc 
11www.akorda.kz/upload/Стратегия%20развития%20до%202020%20г..doc 
12www.akorda.kz/upload/Программа%20Нурлы%20жол.doc 
13www.mid.gov.kz/images/stories/contents/gp_150520141656.pdf 
14https://www.kazportal.kz/transportnaya-infrastruktura-kazahstana/ 
15https://economy.gov.kz/sites/default/files/pages/pser_2019_2023_2_etap_rus.pdf 
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Primary road management in Kazakhstan is handled by the joint-stock company 
«KazAvtoZhol» with one hundred percent state participation in the authorized capital. The 
powers of this company include development, organization of construction, reconstruction, 
repair and maintenance, including monitoring the progress and quality, of public roads. 

 
The departments of passenger transport and roads in each region of Kazakhstan are providing 

services for: 
– organization of construction, reconstruction, repair and maintenance of regional public 

roads; 
– implementation of state control in the construction, reconstruction, and repair of regional 

roads; 
– decision-making on the provision of regional roads or their sections for free temporary 

use; 
– coordination of the placement and operation infrastructure facilities and roadside 

services. 
 
Figure 3.1 shows the main national roads in Kazakhstan, which includes the international 

corridors and the NurlyZhol focus roads. 

 
Figure 3.1 – The main roads in Kazakhstan16 

 
During the time of the Russian Empire and the Soviet Union, most of roads in 

Kazakhstan were built towards the then metropolis – from south to north. Currently, there 
is an intensive movement in directions from west to east and from east to west to develop 

                                                             
16https://www.researchgate.net/profile/Joel_Beek/publication/328354965_Planning_of_National_Transport_Infra
structure_In_the_Islamic_Countries/links/5bd0de7ca6fdcc6f7900352d/Planning-of-National-Transport-
Infrastructure-In-the-Islamic-Countries.pdf 
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the transit potential of Kazakhstan. The quintessence of efforts in this area was the large-scale 
State Infrastructure Development Program “NurlyZhol”, within the framework of which, 
development of the country's transport and logistics infrastructure through the formation of 
macro-regions on the principle of hub cities will be provided. This will not only stimulate transit, 
but also accelerate growth economy by strengthening internal ties between regions. 

 
Most of the existing road network was developed during 1950s-1990s. Main improvements 

addressed upgrading the existing roads to higher technical categories, straightening of 
longitudinal and horizontal alignment of certain segments during implementation of major road 
rehabilitation projects.  

 
Since early 90s till early 00s most of public roads, except large road projects of international 

significance, did not receive enough financing for maintenance and mid-term repairs which 
resulted in a massive deterioration of their technical condition.  

 
Inadequate technical condition of local road infrastructure is acute for many regions of the 

country. This directly affects the quality of life of the population, restricting the year-round 
access to basic social services, educational and health facilities, markets, jobs, social and public 
services. The unsatisfactory technical condition of the roadway together with the presence of 
single lane roads on heavily loaded sections contribute to the growth of road accidents and 
fatality rates. As a result, Kazakhstan tops the road accident and fatality rankings among the 
countries of the former USSR and Europe. 

 
Beginning in 2007, a great effort was made by the Government of Kazakhstan to improve the 

technical condition of key national and international roads starting with the reconstruction of the 
Western Europe – Western China road corridor, 2,800 km of which (out of total 8,400 km) 
passes via Kazakhstan.  

 
In 2015 the Government has adopted its first National Plan for Infrastructure Development 

“Nurly Zhol” for 2015-2019, which, together with the previously launched road projects resulted 
in the rehabilitation of over 12 thousand kilometers of national roads by 2019. Works have been 
launched and are ongoing for 4.3 thousand kilometers more, most of which will be completed 
within the next 2-3 years.  

 
To complete the projects that had been launched so far as well to provide a solid financing 

framework for new infrastructure development yet to be undertaken, the Government initiated in 
2019 the new National Plan of Infrastructure Development “Nurly Zhol” for 2020-2025 
(expected to be adopted in December 2019). This Plan includes rehabilitation and upgrade of 
6,600 kilometers of national roads to I  and II technical categories with estimated cost of 2.6 
trillion KZT (about 6.8 billion USD) by  2026. This will bring the technical condition of 95% of 
the network to “good and satisfactory” (presently about 82%). Also, according to the draft plan, 
about 20,000 km of local roads are identified for rehabilitation by 2026 to reach over 90% of 
“good and satisfactory” condition of the local road network.  

 
There are a few segments of the Asian Highways planned for an upgrade during 2020–2025, 

are shown in Table 3.1. 
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# Project Length, km 

1 Kyzylorda-Pavlodar-Uspenka-Russian border (to Barnaul)  1,316 

2 Zhezkazgan-Arkalyk-Petropavlovsk (including Petropavlovsk bypass) 929 

3 Zhanaozen-Turkmenistan border 169 

4 Semey-Russian border  111 

5 Uralsk-Atyrau 487 

6 Aktobe-Karabutak 212 

7 Atbasar-Kostanay-Russian border 595 

8 Settlement bypasses and through-passes along Uzbek border-Shymkent-
Taraz-Almaty-Khorgos highway  

9 

Table 3.1 – Asian Highways covered by 2020-2025 road investment plan of Kazakhstan 
 
In addition to the above projects that are part of the international road corridors serving the 

transit traffic, the new plan aims to rehabilitate over 20,000 of local roads to facilitate the 
mobility and improve the living standards of the rural population. In addition to roads, the scope 
of the plan has been expanded by the Ministry of Industry and Infrastructure Development 
(MIID) to cover roads, railways, airports, ports, service and logistical infrastructure.  

 

3.2. Railways 

Despite the priority of developing corridors for road transport, railways are also actively 
being developed. On one of the busiest sections of «Almaty – Shu», the movement of trains in 
both directions was launched along two tracks at once. This quadrupled the railway capacity for 
high-speed passenger and container transit trains. 

 
At the same time, so that the intersection of the road and the railway does not impede traffic, a 

new 2 km long «Yalta – Merey» highway and a 740-meter overpass over the railways were also 
built as part of the NurlyZhol program. 

 
Railway transportation plays an important role in the infrastructure of the transport 

system in Kazakhstan. The main part (97.5%) of the railway network is located on the territory 
of Kazakhstan, 2.5% – on the territory of the border regions of Russia Federation and 
Kyrgyzstan17.  

 

                                                             
17https://centrasia.org/catalog2.php?st=1022832985 
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The operational length of the common use railways of Kazakhstan is 15,785.7 km18. The 
main railways are following: Kungrad – Beineu – Makat – Astrakhan; Orenburg – Tashkent; 
Petropavlovsk – Karaganda – Shu; Transsib; Turksib; Central Siberian; South Siberian. 

 
About 70% of the railways do not have electrified lines. Currently there are five railway 

corridors in Kazakhstan that are part of international railway corridors7. 
 
Railways is handled by the Transport Committee of the Ministry of Industry and Infrastructure 

Development of the Republic of Kazakhstan. “Kazakhstan Temir Zholy” (Kazakhstan 
Railways or KTZ) is the largest operator of the main railway network of Kazakhstan, the 
only shareholder of which is the national fund “Samruk – Kazyna” (controlled by the 
Government). KTZ was initially founded in 1997 by the decree of the Government by merging 
three affiliated state railway enterprises with the purpose to optimize the railway operations, 
eliminate administrative barriers between departments and facilitate financial and economic 
recovery of the railway sector in general. 

 
The construction of border railway crossings is being implemented: Drujba – Alashankou 

(between Kazakhstan and China) and Sarakhs – Mashhad (between Turkmenistan and Iran). 
New transit corridors are planned along the Great Silk Road: from the Pacific ports of China 
(Lianyungang, Qingdao, Tianjin) – to Kazakhstan, Kyrgyzstan, Uzbekistan, Turkmenistan, Iran, 
Turkey, to the ports of the Mediterranean and the Persian Gulf. 

 

 
Figure 3.2 – The main railways in Kazakhstan19 

 
In Kazakhstan, the railways have been historically a low-density network with many missing 

links and connectivity impediments. Hence, over the past decade the development policy of 

                                                             
18http://stat.gov.kz/official/industry/18/statistic/7 
19https://www.railways.kz/ 
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national railways company Kazakhstan Temir Zholy, along with the extensive sectoral reforms, 
has been focused on the creation of an efficient network of transportation routes. This has 
included building new lines to restore missing connections and straightening the existing lines 
that had historically been passing via the territories of neighboring countries. 
 

Since independence, there were eight rail infrastructure projects implemented by KTZ which 
resulted in the construction of 2,444 km of new lines. These projects enabled direct rail 
connection between the provinces of Kazakhstan and helped to increase the attractiveness of 
transit rail corridors by reducing the travel distance along the major transit routes by more than 
1,000 km. A new railway crossing at Chinese border was built that has provided a transit rail 
connection to Iran and the Gulf countries with the shortest railway route between China and 
Europe. 

3.3. Electrical grids 

The electrical grids of Kazakhstan are a set of substations and connecting transmission lines 
with a voltage of 0.4–1,150 kV, intended for the transmission and (or) distribution of electrical 
energy. 
 

The management of the electrical backbone network is performed by the national 
electrical network (NES), which provides electrical communications between the regions of 
Kazakhstan and the power systems of neighboring countries (Russian Federation, Kyrgyzstan 
and Uzbekistan), as well as the distribution of electrical energy to consumers. Electric networks 
are divided into national, industrial and regional networks.  

 
Major part of the electrical grids was built during the Soviet era and therefore 

deterioration is about 75%. The average deterioration level of electrical networks in 
Kazakhstan is about 60%20. 

 
The total length of public electrical grids in Kazakhstan is21: 
 – networks with a voltage of 1150 kV – 1,400 km; 
 – networks with a voltage of 500 kV – about 7,400 km; 
 – networks with a voltage of 330 kV – more than 1,800 km; 
 – networks with a voltage of 220 kV – more than 20,200 km; 
 – networks with a voltage of 110 kV – about 44,500 km; 
 – networks with a voltage of 35 kV – more than 62,000 km; 
 – networks with a voltage of 6-10 kV – about 204,000 km. 

 
The NES of Kazakhstan is divided into three zones: the northern, southern and western. About 

78% of electricity is produced in the northern energy zone22, while 66% is used in the same 
industrial region. 

                                                             
20akimsemey.gov.kz›files/loader/1486440532220.pdf 
21https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D0%B5%D1%80%D0%B3%D0%B5%D1%82%D0%B8%
D0%BA%D0%B0_%D0%9A%D0%B0%D0%B7%D0%B0%D1%85%D1%81%D1%82%D0%B0%D0%BD%D0
%B0 
22http://www.analitika.kz/images/Malika/obzorelectroenergeti4eskoiotrasli.pdf 
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Each of the zones is connected to some external energy system (the 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 North - South line. However, the existing transmission capacity of 500 kV 
in the future will not be enough to cover the growing peak loads in the southern energy zone.  
 

 
Figure 3.3 – The map of existing electrical grids in Kazakhstan23 

 
To increase the reliability and stable supply of electricity to the southern regions, it is 

necessary to build new transmission lines. The situation requires the transfer of energy surplus 
from the north to the southern regions. It is a prerequisite for the construction of another line 
connecting the Northern and Southern power grids, as well as the possibility of building a line 
connecting the Western power grid to the North. 

 
The authorized state body in charge of power industry management is the State Atomic and 

Energy Supervision and Control Committee of the Ministry of Energy of Kazakhstan. The 
Resolution of the Government of Kazakhstan (dated June 28, 2014 No. 724) approved the 
Concept for the development of the fuel and energy complex of the Republic of Kazakhstan until 
2030. 

 
It is for projects that are at the “concept” or “business plan” stage that determining the 

potential for co-deployment and co-sharing of ICT infrastructure with electricity 
infrastructure, assessing the possibility of their co-deployment is the most significant. 

 

 

 

                                                             
23https://www.skyscrapercity.com/showthread.php?t=1778432&page=2 
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3.4. Other infrastructure networks in Kazakhstan 

The Strategy of Industrial-Innovative Development of Kazakhstan states that in the future, oil 
production from the Caspian shelf fields can reach 150 – 200 million tons of oil per year and stay 
at this level for 25–30 years. Based on these prerequisites, pipeline transportation in Kazakhstan 
is developing towards export. 

 
The total length of the main pipelines in Kazakhstan is 23,334.3 km, including gas pipelines – 

15,321.4 km and oil pipelines – 8,012.9 km24.The largest oil pipelines are Omsk – Pavlodar – 
Shymkent (more than 2,000 km), Ozen – Atyrau – Samara (about 1,500 km), and Ozen – 
Zhetybai – Aktau (141 km).Kazakhstan is crossed by powerful gas pipelines Central Asia – 
Center and Bukhara – Ural (western and northern Kazakhstan). The south of Kazakhstan 
receives gas via the Mubarek – Tashkent – Shymkent – Taraz – Almaty gas pipeline (1,300 km). 
The main gas pipelines of Kazakhstan are listed in Table 3.1. 

 
According to the forecast of socio-economic development in Kazakhstan, work on the 

gasification of the country will be continued25. The construction of the first stage of the gas 
pipeline along Kyzylorda – Zhezkazgan – Karaganda – Temirtau – Astana route (1,081 km), will 
be finished by the end of 2019. The project will contribute to the development of infrastructure 
along the main gas pipeline route. 

 
In the implementation of the “Five Social Initiatives of the President” the gas pipeline of the 

SaryArka will be constructed. Gas is planned to be delivered from the western groups of 
Kazakhstan fields (Karachaganak, Kashagan, Tengiz, Zhanazhol and Urikhtau) by connecting to 
the Beineu – Bozoi – Shymkent gas pipeline. 

 

Pipeline 
Commissioning 

year 
Length, km 

Bukhara — Ural 1963,1964 639 (578) 
Kartaly – Rudny – Kostanay 1965 154 
Central Asia - Center 1967, 1986 823 
Bukhara – Tashkent – Bishkek – Almaty 1971,1999 813 
Orenburg – Novopskovsk 1975 382 
Souz (gas pipeline) 1976 424 
Okarem – Beyneu 1975 473 
Makat – North Caucasus 1987 371 
Zhanazhol – Oktyabrsk – Aktobe 1988 270 
Gazli – Shymkent 1988 314 
Kazakhstan - China 2009,2010,2015 1,293 
Beineu – Bozoi – Shymkent 2011-2013 1,475 
Caspian gas pipeline 2012-2013 1,285 

Table 3.2 – The main gas pipelines of Kazakhstan26 
  

                                                             
24http://stat.gov.kz/official/industry/18/statistic/7 
25https://economy.gov.kz/sites/default/files/pages/pser_2019_2023_rus_s_izmeneniyami.pdf.pdf 
26http://library.psu.kz/fulltext/bibl/b794.pdf 
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4. ICT infrastructure co-deployment with road transport and electricity 
infrastructure. Experience and perspectives of Kazakhstan 
 

4.1. co-Deployment with road transport infrastructure 

 
As yet, Kazakhstan has no experience whatsoever in ICT infrastructure co-deployment 

with the new road transport infrastructure. However, telecommunications operators of 
Kazakhstan have extensive experience of the ICT infrastructure deployment along the 
existing road transport infrastructure. 

 
As part of the implementation of the state program "Digital Kazakhstan", mobile operators are 

working to cover all the national and regional highways with stable broadband access. However, 
the program lacks any measures about co-deployment of ICT & the road transport infrastructure. 

 
Mobile operators should by the end of 2020 cover all roads with 2G mobile communications. 

Two cars of mobile monitoring make measurements on the main routes. Measurements indicate 
the presence of sufficiently stable 2G mobile coverage27. 

 
Currently, 19,500 km of national roads are covered by 2G communications. It is planned to 

cover 3,838 km by the end of 2020. The prospect for covering the "Western Europe – Western 
China" highway with 3G and 4G Internet depends on the construction of electrical transmission 
lines and the growth of transportation28. 

 
The coverage map of the "Western Europe – Western China" highway by 2G Kcell network 

(Kazakhtelecom29) is shown in Figure 4.1. 
 

Many projects of national importance in the development of Kazakhstan’s ICT 
infrastructure are based on the further deployment of ICT infrastructure along the road 
transport infrastructure. 

 
In order to improve the access of the rural population to high-speed Internet, in 2018, the 

government of Kazakhstan signed a contract to deploy 6,000 km of FOC routes. The project is 
being implemented by a consortium of telecom operators. The project during its implementation 
since 2017 till 2025 should cover 5,574 rural settlements with 4 million inhabitants and 1.3 
million households, about half of which should be covered by the end of 201930. 
 

                                                             
27https://profit.kz/news/48592/Do-konca-2020-goda-kazahstanskie-trassi-budut-polnostu-pokriti-mobilnoj-svyazu/ 
28https://tengrinews.kz/internet/perspektivah-pokryitiya-glavnoy-kazahstanskoy-trassyi-4G-296562/ 
29https://24.kz/ru/news/social/item/283643-kazakhtelekom-ob-yavil-o-pokupke-kcell 
30Research Report on ICT infrastructure Co-deployment with Transport and Energy Infrastructures in North and 
Central Asia Sub-region 
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Figure 4.1 – The coverage of the "Western Europe – Western China" highway31 

In case of successful implementation of this project several thousand government agencies and 
state-funded institutions, such as schools, medical institutions, courts, police, etc., will receive 
broadband Internet services at a speed of at least 10 Mbit/s. The project proposes to deploy new 
FOC routes, mainly along existing rural roads in villages. The villages will also use the existing 
underground sewage system, which demonstrates the case of infrastructure sharing. 

 
Even though neither the Law on Communications of the Republic of Kazakhstan, nor its 

own regulatory documents oblige road companies to have their own corporate 
telecommunications network, although in many aspects of the work of these companies it is 
necessary, and therefore it will still be built. In open sources, the planned works for the 
modernization of roads do not mention the work on laying fiber optic links. 

 
The national road operator JSC «KazAvtoZhol» during the reconstruction of Astana – 

Schuchinsk and Almaty – Kapchagai roads in 2010-2015 had built FOC routes for its own needs 
(ensuring the operation of toll stations, photo and video recording, monitoring passenger traffic, 
systems and electronic tickets, traffic management system, etc.) on several sections of roads. 
These FOCL were not intended for use by any third party. The experience of this project has 
provided JSC «KazAvtoZhol» with the opportunity in future road projects, which will be 
implemented during 2020-2025, to consider the issues of FOCL co-deployment for needs of 
intelligent transport system. 

 
To consider the procedure for the ICT infrastructure co-deployment with road transport 

infrastructure, it is important that it is the regional branches «KazAvtoZhol» that are providing 
public services for: 

– issuance of permits for the intersection of roads by channels or communication lines; and 
                                                             
31https://tengrinews.kz/internet/perspektivah-pokryitiya-glavnoy-kazahstanskoy-trassyi-4G-296562/ 
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–   coordination of the construction of junctions to public roads. 
 
In 2014, the construction of the fiber-optic cable lines «Uralsk – Ozinki» (over 148 km) was 

completed with the organization of 32 physical lines along the route. It is also planned for the 
designed «Almaty – Kordai» FOCL, and the «Kordai – Taraz – Shymkent» FOCL, and the 
«Shymkent – Kandyagash» FOCL whose long sections are located along highways32. An 
analysis of open sources suggests that FOCL was built along existing roads, possibly during its 
modernization. 
 

Renting out FOC facilities that were built by JSC «KazAvtoZhol» as part of road projects can 
be an attractive business opportunity for private telecom operators that can help return the costs 
of operating and maintaining ICT infrastructure and generate additional income. Currently rental 
costs are unknown. 

 
For the opportunity to be realized, a mechanism should be created for allocating resources and 

forming competences to manage the marketing, technical, legal and contractual aspects of the 
rent. Meanwhile, nothing prevents KazAvtoZhol from starting to explore new opportunities that 
can be created through co-deployment of ICT and road infrastructure in Kazakhstan. 

 
 
4.2. co-Deployment with railway transport infrastructure 
 

As yet, Kazakhstan has no experience whatever in ICT infrastructure co-deployment with 
the new railway transport infrastructure. 
 
The problem of providing passenger trains and railway stations, rolling stock and crossings with 

reliable communications and high-speed data transmission for the railways of Kazakhstan is 
today one of the most pressing problems. According to the requirements of the railway in 
Kazakhstan, the presence of a communication network at each station is necessary. In order 
to solve this, a pilot project was created in 2016. It allows building a common high-speed 
communication and data network rather than to provide full control over the movement of trains 
on all sections of the railway based on modern wireless technologies. 
 
In 2011 the construction of fiber-optic communication line with the total length of 3,951 km 

was completed. The following railway lines were connected to the new communication highway: 
«Astana – Pavlodar – Semey – Aktogay» (1,308 km); «Shu – Arys – Kyzylorda  –Kandyagash» 
(2,067 km); «Kok – Novoishimskaya – Kostanay» (576 km). The main cable route passed along 
the railways in the right of way, along the territory of stations and divided points. For the 
organization of communication channels and connection to the trunk line of enterprises and 
divisions of JSC «Kazakhstan Temir Zholy», JSC «Transtelecom» and other enterprises, the 
fibers were branched from the trunk cable. 

                                                             
32http://buitelecom.kz/index.php/ru/project-ru/zadachi-pts.html 
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At present, JSC «Kazakhstan Temir Zholy» and JSC «Transtelecom» have two independent 
communication channels operating on the same trunk cable and modern channel-forming 
equipment. The new FOCL creates unique opportunities for JSC «Kazakhstan Temir Zholy» and 
its subsidiaries to implement any of the most complex and voluminous automation and 
information systems. JSC «Transtelecom» also received an international trunk and intercity 
transmission lines of high reliability with redundancy along several independent routes33. 

 
The following companies were taking part in the implementation of project: the system 

integrator in the field of building complex telecommunication systems, data transmission, 
industrial automation and telemechanics CRIS-Service (Kazakhstan), the largest 
telecommunications operator Transtelecom (Kazakhstan) in partnership with the manufacturer of 
wireless devices Infinet (Russia). 

 
Providing the project with backbone communication was organized based on the fiber-optic 

network of JSC «Transtelecom» and based on the existing real infrastructure of JSC 
«Kazakhstan Temir Zholy». 

 
The design solutions were successfully tested at the end of 2016 on real railway sections of 

lengths of 40 km. According to the test results, it was demonstrated that this technology allows 
the provision of high-speed communication services on the railway network, including rural and 
desert areas, where it is impractical to use expensive mobile or satellite communication 
technologies due to low population density and / or data speed limits. This technology can also 
be used to provide high-speed communication in other areas (roads, subways, water transport 
facilities, main oil and gas pipelines). 

 
Within the framework of the development of railway infrastructure, the company JSC  

«Kazakhstan Temir Zholy» sets the task to proceed to the maintenance and repair of railways 
according to the actual condition of the infrastructure. The actual state of the infrastructure 
should be automatically transmitted over data networks34. 

 
Information on the co-reconstruction of the railway with the construction of the FOCL section 

is mentioned in the integrated annual report of JSC «Transtelecom» for 2016 in the section 
“Large and strategically important investment projects of 2016”. In the FOCL project 
(implementation period: 2013-2017), for high-quality and trouble-free operation of the services 
and standards implemented by JSC «Kazakhstan Temir Zholy», such as SAP, declaration of 
imported goods by rail, interval train control system etc., provided a basic high-speed optical 
transport network. However, the declared goals of its construction, among which were: 
– Development of local cable infrastructure at railway stations; 
– Creation of a unified information network of JSC «Kazakhstan Temir Zholy»; 
– Increase of competitiveness of JSC «Kazakhstan Temir Zholy»; 
– Improving the reliability of the backbone network of Kazakhstan Temir Zholy JSC by 

creating ring redundancy schemes; 
did not include to benefit from sharing or leasing fragments of the created fiber optic link. 

                                                             
33https://www.railways.kz/ru/news/zhaa-optikaly-talshyty-zheli-iske-osyldy 
34https://profit.kz/news/49699/V-pravitelstve-rassmotreli-voprosi-cifrovizacii-transporta-i-logistiki/ 
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The described project included the use of various railway infrastructure for the construction of 
fiber optic links. The distribution of sections of the reconstructed railway by FOCL construction 
technologies is given in Table 4.1. 

FOCL sections 

FOCL length, km 
FOCL in the 

ground along the 
roadside 

FOCL on railway 
electrification 

pylons 
Almaty 1 - Almaty 2, Almaty1 - Zhetygen, 
Almaty - Kapchagay, Zhetygen - Altynkol, 
Altynkol - state border 

11 457 

Akusek - Aktogay – Dostyk - 501 
Akusek – Bokter - 370 
Zhambyl - Zhanatas, Zhambyl – Karatau 288 - 
Shieli – Turkestan 161 - 
Arys – Turkestan 119 - 
Mangyshlak - Uzen – Bolashak - 341 
Esil – Arkalyk 220 

 

node Astana 48 52 
Kandyagash - Nikeltau - Aiteke bi - 352 
Ayteke bi - Tobol – Kostanay - 425 

Total 849 2,498 
Table 4.1 – The distribution of sections of the reconstructed railway by FOCL construction 

technologies 

An example of cooperation between various organizations was the experience of laying fiber-
optic networks based on FOCL with the partnership of JSC «Transtelecom» and JSC 
«Kazakhstan Temir Zholy» on the «Makat – Mangyshlak» section – “Construction of the FOCL 
on the Makat – Mangyshlak section” along the railway line. In the village of Makat there is a 
junction railway station with routes to Atyrau, Kandygash, Beineu and Inderbor. 

 
The project is intended to create a unified digital data transmission network (implementation 

period - 2023) when connecting objects of structural divisions of JSC «Transtelecom» and JSC 
«Kazakhstan Temir Zholy» to the backbone packet data transmission network located in the 
Kazakhstan with a control center the network of JSC «Transtelecom» in Nur-Sultan and Almaty, 
JSC «Kazakhstan Temir Zholy» in Nur-Sultan (length – 710 km). 

 
The project emphasizes that the envisaged development of transport management, in particular 

the railway infrastructure, based on new ICT, will increase the efficiency and reliability of the 
planning, analysis and control of the movement of freight flows, the allocation of resources of 
the railway industry, as well as increase the throughput and quality of communication channels 
on the Makat – Mangyshlak section35. 

 

                                                             
35https://www.kegoc.kz/ru/press-centr/smi-o-kompanii/kegoc-po-liniyam-uspeha 
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JSC «Kazakhstan Temir Zholy» (KTZ) is laying fiber optic links during the construction and 
reconstruction of railways for their own needs. However, JSC «Transtelecom» is a subsidiary of 
KTZ36. 
 

4.3. co-Deployment with electricity infrastructure 

 
As yet, Kazakhstan has no experience whatsoever in ICT infrastructure co-deployment 

with the new electricity infrastructure.  
 
The growth of energy consumption and the development of generating capacities in 

Kazakhstan, as well as the improvement of the quality and reliability of energy supply, require 
further development and improvement of the electricity infrastructure. 
 
Global plans for the development and modernization of the Unified Energy System of 

Kazakhstan37 (the construction of new generating facilities (Balkhash TPP); the reconstruction 
of existing power plants (the third unit of Ekibastuz SDPP-2); the modernization of the national 
electrical grid; the construction of new high-voltage lines etc.) cannot be implemented without 
the creation and development of the telecommunication network. Solving the problem of 
implementing an intelligent power system is not feasible without upgrading the power system 
throughout the chain: from generation to final consumers. An important factor is the 
development of distribution electrical networks, which in Kazakhstan are characterized by a high 
degree of wear and low technical equipment38. 
 
Communications and telemechanics of the electric power industry are an integral part of the 

electricity infrastructure of Kazakhstan and provide operational and technological management 
of the industry. The presence of proprietary communication channels is a prerequisite39 for 
determining the conformity of any energy transmission organization with the requirements for 
electricity transmission in Kazakhstan. 
 
Currently, a unified industrial network of automatic telephone and dispatch communications has 

been created, covering all levels of industry management. 
 
In open sources, there is no mention of the laying of FOCL lines by telecom operators as part of 

joint projects for the reconstruction or construction of power lines. All FOCLs were built 
independently, for own needs. 

                                                             
36 
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%B7%D0%B0%D1%85%D1%81%D1%82%D0%B0%D0%
BD%D1%81%D0%BA%D0%B8%D0%B5_%D0%B6%D0%B5%D0%BB%D0%B5%D0%B7%D0%BD%D1%8
B%D0%B5_%D0%B4%D0%BE%D1%80%D0%BE%D0%B3%D0%B8 
37https://www.kegoc.kz/ru/o-kompanii/investicionnye-proekty/proekt-modernizaciya-nacionalnoy-elektricheskoy-
seti-kazahstana 
38https://www.kegoc.kz/ru/press-centr/smi-o-kompanii/kegoc-po-liniyam-uspeha 
39https://tengrinews.kz/zakon/pravitelstvo_respubliki_kazahstan_premer_ministr_rk/promyishlennost/id-
V1700015976/ 
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The KEGOC Kazakhstan electricity grid management company, as part of the Modernization 
of the National Electric Grid of Kazakhstan project, undertook the following modernization of 
supervisory control, including the supply and installation of an electric grid management system 
(SCADA / EMS). The construction of the fiber-optic communication line was designed along the 
500 kV transmission line of «Ulke – Zhitikar» for KEGOC40. 

 

Figure 4.2 – The electric grids of the unified power system of Kazakhstan41 

 

The aim of the implementation was to create a unified automated operational management 
system for the National Electric Network of Kazakhstan, equipped with modern software and 
hardware that meets international industrial standards. The implementation of this component of 
the project has increased the reliability of managing the processes of generation, consumption 
and transmission of electricity. 

 
Another example was the creation of a digital corporate telecommunications network of 

energy transmission companies. The creation of this network provided dispatch and 
technological telephone communications; data transmission of television measurements, 
television signals, commands in a real-time operational information system; data transmission of 
an automated system for commercial accounting of electricity; data transmission of the 
information system of managing the production and business activities of the company; signal 
transmission for relay protection systems and emergency control equipment between substations, 

                                                             
40http://buitelecom.kz/index.php/ru/project-ru/zadachi-pts.html 
41https://www.kegoc.kz/report2014/images/maps/map_big_eng.png 
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data transmission and information interchange with subjects of the electric power market; 
Internet access42. 

 
Since the upcoming reconstruction of power grids is very expensive, the co-deployment of 

ICT infrastructure together with the reconstruction is one of the ways to reduce investment 
costs by optimizing the use of objects of both infrastructures, as well as avoiding the 
possible duplication of engineering activities. 
 

4.4. co-Deployment with other infrastructure networks 
 

For Kazakhstan, the development and reliable operation of oil and gas pipelines is one of the 
strategic priorities of the country. National legislation of Kazakhstan states that pipelines 
must have their own telecommunications infrastructure. However, FOC lines are only 
considered as a control system for reliable pipeline operation. The Law of the Republic of 
Kazakhstan on state secrets considers data on the use of mineral resources as an object of 
secrecy. Consequently, FOC lines parallel to oil and gas pipelines cannot yet be considered as a 
potential source of business diversification and additional sources of income, despite the 
significant potential for co-deployment. 

 
At the same time, the efficient operation of modern automated systems of JSC «KazTransOil» 

is provided in many respects thanks to FOCL. In the period from 2001 to 2007, the company laid 
3,875 km of FOCL along its production facilities, thereby implementing the largest departmental 
telecommunications project in Kazakhstan. Today, nine pipeline departments are interconnected 
by high-tech communication lines. 

 
Laying of fiber-optic communication lines made it possible to maximize the possibilities of 

transmitting any information along oil pipelines. It became possible to manage oil pipeline 
facilities using modern technologies. Based on FOCL, geoinformation systems operate at oil 
pipelines, audio and video conferences are held, centralized network management and 
monitoring is being organized, and much more. 

 
Along the gas pipelines, the FOCL value is no less important than along the oil pipelines. As 

far back as 2003, a fiber optic link was built with automation and telemechanics systems for the 
«Amangeldy – KS-5 Taraz» gas pipeline of OJSC «KazTransGas» (192 km). More modern 
examples are FOCLs designed: 

– along the «Soyuz» gas pipeline, which partially passes through Kazakhstan. The gas 
pipeline is operated by OJSC «KazTranGaz» on this section; 

– along the gas pipeline «Amangeldy – Taraz»43. 
 
The company JSC «KazTransGas» created a single dispatch center that analyzes and 

coordinates the work of almost all gas companies in Kazakhstan. This made it possible not only 

                                                             
42https://www.kegoc.kz/ru/o-kompanii/investicionnye-proekty/proekt-modernizaciya-nacionalnoy-elektricheskoy-
seti-kazahstana 
43http://buitelecom.kz/index.php/ru/project-ru/zadachi-pts.html 
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to increase the efficiency of managing gas pipelines, but also to provide maximum control over 
gas consumption in distribution networks. 

 
The company implements digital dispatch control and installs automation at compressor 

stations, underground gas storages, metering units and gas distribution stations. Now, the 
specialists of the Unified Dispatch Center can in real time receive the necessary technological 
data from all 19,000 trunks and 45,000 distribution pipelines. 
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5. Strategic and regulatory aspects of ICT infrastructure co-deployment with 
road transport and electricity infrastructure in Kazakhstan 
 

5.1. Regulatory support of ICT infrastructure co-deployment with road transport and 
electricity infrastructure in Kazakhstan 

The main state bodies of Kazakhstan, which are responsible for state policy in the areas of 
ICT, transport and electricity, are: 

 
1. The Ministry of Digital Development, Innovation and Aerospace Industry of the 

Republic of Kazakhstan44 provides leadership in the fields of aerospace and electronics 
industries, in the field of innovation, scientific and technical development of the country, 
geodesy and cartography, supports information security in the field of informatization, leadership 
in the field of telecommunication, informatization, e-government, the development of public 
policy in the provision of public services. 

 
The mission of the Ministry is the formation and implementation of effective state policy in 

regulated areas, including ensuring information security in the field of informatization, the 
formation and ensuring the development of information and communication infrastructure, and 
the effective functioning of the communications services market. 

 
One of the departments of the Ministry is the state institution “Telecommunications 

Committee”, which is responsible for implementation, control, regulatory and strategic functions 
of the Ministry in the field of telecommunications and informatization. 

 
The objectives of the Committee are: 
a) implementation of the state policy in the field of communications, in the areas of 

informatization, as well as an electronic document and electronic digital signature with a view to 
compliance with the legislation of Kazakhstan on electronic documents and electronic digital 
signatures, telecommunications; 

b) state control in the field of communications, mail, in the areas of informatization, electronic 
documents and electronic digital signature for compliance with the legislation of Kazakhstan on 
electronic documents and electronic digital signatures, as well as regulation of activities in the 
field of mail, telecommunications in Kazakhstan and the activities of individuals providing 
telecommunication services or using them. 

 
The state institution “Information Security Committee” (also department of the Ministry), 

which is responsible for regulatory, implementation and control functions, as well as 
participation in the strategic functions of the Ministry in the field of information security. 

 
The objectives of the Committee are: 
a) the implementation of state policy in the field of information security (for the 

informatization sphere); 

                                                             
44http://mdai.gov.kz 
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b) the activities of state bodies in the field of information security (for the informatization 
sphere); 

c) public administration and state control in regulated areas; 
d) ensuring, within its competence, control over compliance with the legislation of 

Kazakhstan; and 
e) the implementation of other tasks assigned to the Committee, within its competence. 
 
2. The Ministry of Industry and Infrastructural Development of the Republic of 

Kazakhstan45 is the state body of Kazakhstan, which also provides leadership in the areas of 
rail, road, inland water transport, merchant shipping, and the use of air the space of 
Kazakhstan and the activities of civil and experimental aviation, natural monopolies in the field 
of air navigation services, airports and in socially significant markets in the field of airport 
services, highways. 

 
Various departments are subordinate to the Ministry, including: 
– The state institution “Committee of Roads”, which is responsible for regulatory and 

implementation functions, and participates in the strategic functions of the Ministry in the field 
of roads, whose main task is to participate in the formation and implementation of state policy in 
the field of public roads. 

– The state institution “Committee of Transport”, which is responsible for regulatory, 
implementation, and oversight functions, as well as participating in the strategic functions of the 
Ministry in the field of transport, except for air and pipeline, whose main task is to participate in 
the formation of state policy in the field of transport. 

 
3. The Ministry of Energy of the Republic of Kazakhstan46 is the central executive body of 

Kazakhstan, which is responsible for formation and implementation of state energy policy, 
coordinating the management process in the fields of oil and gas, petrochemical industry, 
transportation of hydrocarbons, in the field of uranium mining, state regulation of the production 
of petroleum products, gas and gas supply, the main pipeline, electric power, nuclear energy, 
environmental protection, nature management, protection, control and supervision of the rational 
use of natural resources, management of municipal solid waste, development of renewable 
energy sources, control of state development policy “Green economy”. 

 
The Ministry includes departments on various issues, including the department for the 

implementation of state policy in the field of electric power. 
 
One of the departments of the Ministry is the state institution “Committee for Atomic and 

Energy Supervision and Control”, which is responsible for management in the areas of the use of 
atomic energy and electric power, the tasks of which are: 

1) implementation of state policy in the field of electric power and atomic energy use; and 
2) the implementation of other tasks assigned to the Committee, within its competence. 
 

                                                             
45http://miid.gov.kz/ 
46http://energo.gov.kz 
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In the process of analyzing the activities of the Kazakhstan’s regulatory authorities in 
the areas of ICT, transport and electricity, it was revealed that no one is directly 
responsible for the ICT infrastructure co-deployment with road transport and electricity 
infrastructure, but no obstacles were identified. 

 
Creation and development of the regulatory framework for the ICT infrastructure co-

deployment with road transport and electricity infrastructure in Kazakhstan should be organized 
in the framework of close cooperation of the relevant regulatory bodies. A conditional schematic 
image of such cooperation is shown in Figure 5.1. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.1 – Cooperation of regulatory bodies in the development of a regulatory framework 

for the ICT infrastructure co-deployment with transport and electricity infrastructure in 
Kazakhstan 

 

5.2. Legislation base of ICT infrastructure co-deployment with road transport and 
electricity infrastructure in Kazakhstan 

Permission for ICT infrastructure co-deployment and sharing with road transport and 
electricity infrastructure is described by legislation of many countries (Table 5.1). 
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Country Valid regulatory framework 

Belarus 

«Instructions for the placement and approval of the laying of 
FOC lines along roads»47 
(Despite the fact that this instruction is valid for a non-Asia-
Pacific country, this example is useful. It should be considered 
that Kyrgyzstan has been a part of the Soviet Union for many 
years, like Belarus, and the experience of the post-Soviet 
countries is important and motivating) 

India 

«Guidelines for granting right of way permissions to telecom 
service licensees/infrastructure providers for laying of telecom 
cables/ducts on NH land»48 
Right of Way (RoW) Policy49 

Bangladesh “Guidelines for infrastructure sharing”50 

Republic of Korea 
"Road Act"51, Act No. 14539, 17 January 2017 

Telecommunications Business Act52 

EU 
Directive 2014/61/EU of the European Parliament and of the 
Council of 15 May 201453 on measures to reduce the cost of 
deploying high-speed electronic communications networks; 

Table 5.1 – Examples of valid regulatory ICT-co-deployment framework in other countries 

 
In Kazakhstan, the only mention of the infrastructures sharing is found in the Law "On 

Communications"54 of the Republic of Kazakhstan dated July 5, 2004 N 567 in section 4-3. 
“Telecommunications operators, based on an agreement, can share engineering 
infrastructure facilities, telecommunication equipment and communication networks”. 

 
The regulatory documents do not provide for the rules and procedures that govern the 

ICT infrastructure co-deployment or sharing with road transport or electricity 
infrastructure in Kazakhstan. However, there is no direct prohibition for it. 

 
Due to contradictions in the legislative acts, windows remain open for the possible corruption 

in the ICT infrastructure co-deployment with road transport or electricity infrastructure. For 
example: 

– according to the law of the Republic of Kazakhstan “On Communications”, No. 567-II, 
July 5, 2004 (as amended on April 11, 2019) Article 31, Clause 4: “Persons performing activities 
in the field of communications have the right to build communication networks over bridges, 
tunnels, streets, roads and railways”55; 
                                                             
47 http://www.busel.org/texts/cat1ez/id5bwuyul.htm 
48  https://dit.tripura.gov.in/sites/default/files/Guidelines%20of%20RoW2013%2017102013.pdf 
49 http://www.jkit.nic.in/docs/rowpolicy.pdf 
50  http://www.btrc.gov.bd/guideline/infrastructure_sharing_guidelines.pdf 
51 https://elaw.klri.re.kr/kor_service/lawView.do?hseq=42009&lang=ENG. 
52 http://www.moleg.go.kr/english/korLawEng?pstSeq=47567 
53 http://eur-lex.europa.eu/legal-content/en/TXT/?uri=celex%3A32014L0061 
54 https://online.zakon.kz/document/?doc_id=1049207#pos=113;-43 
55 
https://online.zakon.kz/Document/?doc_id=1049207#pos=976;60&sdoc_params=text%3D%25D0%25BE%2520%2
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– however, according to the Law of the Republic of Kazakhstan “On Roads”56 dated July 
17, 2001 No. 245-II (as amended on April 19, 2019), Chapter 2, Article 9, Clause 2 
“Construction is prohibited ... for the engineering communications within the right of way along 
the public highway”. According to the same law – “right of way is land of transport occupied by 
roads to accommodate the corresponding structural elements and engineering structures of the 
road, as well as .... road communications necessary for their operation." 

 
Therefore, as can be seen even from several of the fragments cited, the official’s decision 

on co-deployment can be made in two ways, depending on which law the decision maker 
will rely on. 

 
In addition, it follows from the article of the Law “On Roads” that currently the 

communication lines that are built in the right of way of the road can only be used to service the 
needs of the road but cannot be leased. 

 
The Law of the Republic of Kazakhstan dated July 9, 2004 No. 588-II “On the Electric Power 

Industry” (with amendments and additions as of April 19, 2019) does not at all reflect the 
possibility and necessity of laying fiber-optic lines along power lines. The owner of this 
infrastructure provides FOCL for their technological needs independently, which can be seen in 
the public data of the Optectelecom Kazakhstan company. In 2008-2013, it supplied measuring 
and installation equipment for fiber optic lines for KEGOC JSC in the amount of 91.2 million 
tenge. 

 
Traditional utility companies (operating automobile roads, energy networks, water supply 

systems and pipelines) are not always aware of the potential benefits of co-deployment in terms 
of reduced investment or the potential return on rental pipelines and fiber. Perhaps these 
commercial benefits are least apparent to traditional public utility companies that retain a 
significant degree of control over the public sector culture57. 

 
Therefore, the government should be interested in improving their awareness of the 

potential commercial benefits of co-deployment and leasing of unused infrastructure. 
 
Legislation in the field of telecommunications in Kazakhstan is based on the Constitution of 

Kazakhstan58 and consists of laws, regulatory legal acts of the main type (resolutions of the 
Government, orders of ministers and authorized state bodies in the field of communications, 
informatization and information), as well as derivative regulatory legal acts: regulations, 
technical regulations standards of public services, instructions and rules. 

 

                                                                                                                                                                                                    
5D1%2581%25D0%25B2%25D1%258F%25D0%25B7%25D0%25B8%2520%25D0%25B7%25D0%25B0%25D0
%25BA%25D0%25BE%25D0%25BD%26mode%3Dindoc%26topic_id%3D1049207%26spos%3D1%26tSynony
m%3D1%26tShort%3D1%26tSuffix%3D1&sdoc_pos=0 
56 https://online.zakon.kz//document/?doc_id=1024144#pos=85;-28 
57 https://www.unescap.org/sites/default/files/Item%203%20R.pdf 
58 https://online.zakon.kz/document/?doc_id=1005029 
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The main legislative document regulating the telecommunication sector is the Law of the 
Republic of Kazakhstan “About Communications” (with changes and additions as of 2014)59 in 
conjunction with several primary and derivative regulatory legal acts. Laws about 
communications, informatization, television and radio broadcasting, as well as the media are the 
legal basis for the provision of telecommunications services. 

 
The Law of the Republic of Kazakhstan “On Informatization”60 regulates public relations in 

the field of informatization that arise on the territory of Kazakhstan between state bodies, 
individuals and legal entities during the creation, development and operation of informatization 
facilities, as well as with state support for the development of the information and 
communication technology industry. 

 
The state program "Information Kazakhstan - 2020"61 is a strategic document in the field of 

state policy in the field of telecommunications, which defines four key areas: 
1) ensuring the effectiveness of the public administration system; 
2) ensuring the availability of information and communication infrastructure; 
3) creating an information environment for the socio-economic and cultural development of 

society; and 
4) developing the local information space. 
 
Within these areas the following tasks will be addressed: improving public administration; 

creating an open and mobile government; and developing the accessibility of information 
infrastructure. 

 
Legislation in the field of transport is based on the Law “On Transport in the Republic of 

Kazakhstan”62, which defines the foundations of the legal, economic and organizational activities 
of transport of Kazakhstan. It contains general provisions, provisions on the system of state 
regulation and management of transport activities, the main provisions of transport activities, 
safety, energy efficiency and responsibility in transport. Also, legislation in the field of transport 
is represented by such laws and other legal acts: 

                                                             
59 https://online.zakon.kz/Document/?doc_id=1049207#pos=80;-
60&sdoc_params=text%3D%25D0%259E%2520%25D1%2581%25D0%25B2%25D1%258F%25D0%25B7%25D
0%25B8%26mode%3Dindoc%26topic_id%3D1049207%26spos%3D1%26tSynonym%3D1%26tShort%3D1%26tS
uffix%3D1&sdoc_pos=0 
60 https://online.zakon.kz/Document/?doc_id=33885902#pos=2;-
190&sdoc_params=text%3D%25D0%259E%25D0%25B1%2520%25D0%25B8%25D0%25BD%25D1%2584%25
D0%25BE%25D1%2580%25D0%25BC%25D0%25B0%25D1%2582%25D0%25B8%25D0%25B7%25D0%25B0
%25D1%2586%25D0%25B8%25D0%25B8%26mode%3Dindoc%26topic_id%3D33885902%26spos%3D1%26tS
ynonym%3D1%26tShort%3D1%26tSuffix%3D1&sdoc_pos=0 
61 https://egov.kz/cms/en/articles/communications/gp_inf_kaz_2020 
62 https://online.zakon.kz/Document/?doc_id=1003161#pos=5;-
165&sdoc_params=text%3D%25D0%259E%2520%25D1%2582%25D1%2580%25D0%25B0%25D0%25BD%25
D1%2581%25D0%25BF%25D0%25BE%25D1%2580%25D1%2582%25D0%25B5%26mode%3Dindoc%26topic
_id%3D1003161%26spos%3D1%26tSynonym%3D1%26tShort%3D1%26tSuffix%3D1&sdoc_pos=0 
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– The Law of the Republic of Kazakhstan “On Road Transport”63, which governs the 
relations arising between carriers, passengers, consignors, consignees, other individuals and legal 
entities in the field of road transport; 

– The Law of the Republic of Kazakhstan “On Rail Transport”64, which regulates public 
relations between carriers, participants in the transportation process, government agencies, 
passengers, senders, receivers, shippers, consignees, other individuals and legal entities when 
transporting passengers, baggage, cargo, cargo and mail departures by rail; and 

– The Law of the Republic of Kazakhstan “On Roads”65, which regulates the legal, 
organizational and economic foundations of the state management of roads in Kazakhstan, their 
construction, operation and development in the interests of the state and users of roads. 

 
Relations in the field of transport are also regulated by government decrees and other 

regulatory legal acts. 
 
Legislation in the field of electricity is based on the Law of the Republic of Kazakhstan "On 

Electricity"66 which regulates social relations arising in the process of production, transmission 
and consumption of electric and thermal energy. 

 
The Law of the Republic of Kazakhstan "On the main pipeline"67 regulates public relations 

arising from the design, construction, operation, conservation and liquidation of the main 
pipeline, and aims to ensure efficient, reliable and safe operation of the main pipeline. 

 
The Environmental Code of Kazakhstan68 regulates relations in the field of protection, 

restoration and conservation of the environment, use and reproduction of natural resources in the 
course of economic and other activities related to the use of natural resources and environmental 
impact, within the territory of Kazakhstan. 

 

                                                             
63 https://online.zakon.kz/Document/?doc_id=1041485#pos=6;-
165&sdoc_params=text%3D%25D0%259E%25D0%25B1%2520%25D0%25B0%25D0%25B2%25D1%2582%25
D0%25BE%25D0%25BC%25D0%25BE%25D0%25B1%25D0%25B8%25D0%25BB%25D1%258C%25D0%25B
D%25D0%25BE%25D0%25BC%2520%25D1%2582%25D1%2580%25D0%25B0%25D0%25BD%25D1%2581
%25D0%25BF%25D0%25BE%25D1%2580%25D1%2582%25D0%25B5%26mode%3Dindoc%26topic_id%3D10
41485%26spos%3D1%26tSynonym%3D1%26tShort%3D1%26tSuffix%3D1&sdoc_pos=0 
64 https://online.zakon.kz/Document/?doc_id=1026596#pos=139;-
165&sdoc_params=text%3D%25D1%2582%25D1%2580%25D0%25B0%25D0%25BD%25D1%2581%25D0%25
BF%25D0%25BE%25D1%2580%25D1%2582%26mode%3Dindoc%26topic_id%3D1026596%26spos%3D1%26t
Synonym%3D1%26tShort%3D1%26tSuffix%3D1&sdoc_pos=0 
65 https://online.zakon.kz/Document/?doc_id=1024144#pos=50;-
155&sdoc_params=text%3D%25D0%259E%25D0%25B1%2520%25D0%25B0%25D0%25B2%25D1%2582%25
D0%25BE%25D0%25BC%25D0%25BE%25D0%25B1%25D0%25B8%25D0%25BB%25D1%258C%25D0%25B
D%25D1%258B%25D1%2585%2520%25D0%25B4%25D0%25BE%25D1%2580%25D0%25BE%25D0%25B3%
25D0%25B0%25D1%2585%26mode%3Dindoc%26topic_id%3D1024144%26spos%3D1%26tSynonym%3D1%26
tShort%3D1%26tSuffix%3D1&sdoc_pos=0 
66 https://online.zakon.kz/Document/?doc_id=1049314#pos=57;-
155&sdoc_params=text%3D%25D1%2582%25D1%2580%25D0%25B0%25D0%25BD%25D1%2581%25D0%25
BF%25D0%25BE%25D1%2580%25D1%2582%26mode%3Dindoc%26topic_id%3D1049314%26spos%3D1%26t
Synonym%3D1%26tShort%3D1%26tSuffix%3D1&sdoc_pos=0 
67 http://energo.gov.kz/assets/old/uploads/files/2015/12/z1200000020.29-10-2015.rus.pdf 
68 http://energo.gov.kz/assets/old/uploads/files/2015/12/k070000212_.24-11-2015.rus.pdf 
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Also, relations in the field of electricity are regulated by government decrees and other 
regulatory legal acts. 

 
It is necessary to develop legal acts that allow regulating not only relations, but also 

regulating the procedure for access to the infrastructure. These regulations should include 
determination of authorities of state bodies, rights and obligations of telecom operators, and 
business entities, the possession of which the infrastructure of transport and electricity is located, 
regarding the creation of favorable conditions for its use for telecommunications needs. It is 
necessary to develop legislation acts that would provide for rules for granting access to the 
infrastructure and methods for determining fees for access to the infrastructure. 

 
Thus, while studying laws and regulations, it was found that Articles 25 and 26 of the Law of 

the Republic of Kazakhstan “On Communications” stipulate provisions on the interaction of 
telecom networks. However, these provisions are provided only for telecom operators and could 
not be applied for ICT infrastructure co-deployment with road transport and electricity 
infrastructure. 

 
The Law of the Republic of Kazakhstan “On Roads” provides for such a concept as a right-

of-way, the operating procedure of which states that such space is intended only for the 
development, improvement of roads and ensuring their safety. This article (Article 9) provides 
some provisions and support for the possibility of co-deployment69. 

 
Article 15-4 of the Law of the Republic of Kazakhstan “On Electricity” provides for the 

possibility of modernization, expansion, reconstruction and (or) updating based on an investment 
agreement, which makes it possible to support ICT infrastructure co-deployment with road 
transport and electricity infrastructure. 

 
It should also be noted that the Law of the Republic of Kazakhstan "On the main pipeline" in 

order to ensure safety prohibits the construction of any objects not related to the main pipeline, 
within the minimum distances established by construction norms and rules. 

 
However, based on the need to implement the state program “Digital Kazakhstan” ICT 

accessibility, it is possible to develop and implement regulatory legal acts supplementing 
fundamental laws in order to ensure the possibility of ICT infrastructure co-deployment 
with road transport and electricity infrastructure. 

 
 
 

  

                                                             
69 right-of-way (ROW) - land occupied by roads for the location of the relevant structural 

elements and engineering structures of the road, as well as buildings, structures, protective and 
decorative afforestation and road communication devices necessary for their operation 
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6. Economic and organizational aspects of ICT infrastructure co-deployment 
with road transport and electricity infrastructure  
 

6.1. Methodology for determining the compatibility potential of ICT infrastructure co-
deployment with road transport and electricity infrastructure 

The determination of the possibility of ICT infrastructure co-deployment with road transport 
and electricity infrastructure is based on determining their compatibility potential by analyzing 
and evaluating those basic criteria for the operation of infrastructure elements that have 
fundamental importance for co-deployment. As a result of this analysis, it is possible to make 
conclusions about the appropriateness / inappropriateness of co-deployment up to the design 
stage. 

 
The procedure for this analysis and evaluation includes: 
– highlighting the key factors of the objects’ activity that will “intersect” during the co-

deployment. Technical, legal, environmental, social, organizational, geographical, economic, 
marketing and other factors can be used. The method of expert evaluations, SWOT or PEST 
analysis, or any other approaches can be used to highlight to choose the best of them; 

– each key factor is evaluated according to a system that involves scoring of indicators. For 
example, the technological factor can be estimated by following indicators: the level of 
dependency of the infrastructure object from the availability of electricity; the maximum 
duration of the infrastructure object’s operation, etc. As a result, an evaluation table is formed for 
each object; and 

– finally, it is necessary to compare the key factors, for which it is possible to use two basic 
approaches – using an assessment in points or percentage. 

 
The first approach is based on the assessment in points and in the calculation the permissible 

deviation of the average values (∆KF). To do this, we determine the average estimation of the 
key factor (AEKF) by the formula: 

 
Average estimation of the key factor, AEKF = ∑n

i=1 (ai)/ n,  
 

where ai– estimation of factor by using parameter with index i (1 ≥ai ≤ 10); n – number of 
parameters within the factor; 

– the total deviation of the average values of key factors to determine the availability of 
compatibility potential can be calculated using the formula: 

 
 ∆KF = ∑M

k=1| RTAEKFk – ICTAEKFk | / M, 
 

where RTAEKFk – average estimation of the key factor with index k for the road transport or 
electricity infrastructure object; ICTAEKFk – average estimation of the key factor with index k 
for the ICT infrastructure object; M – total number of factors; 
– if during the comparison ∆KF> 2 (Pareto Principle), there is the lack of compatibility 
potential between ICT infrastructure object road transport and electricity infrastructure object. 
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An example of calculating the average estimation of the key factor is given in Table 6.1. 
# Factors Parameters aij example  

(10 point system) 
1 Technical parameter 1 

parameter 2 
parameter 3 
parameter 4 
….. 
Average estimation of the key factor 

7 
5 
9 
6 
 

6,75 
2 Geographical similarly  
3 Organizational similarly  
4 Socio-economic similarly  

 
Table 6.1 – Example of calculating the average estimation of the key factor 

 
An example of calculating the level of objects’ compatibility is given in Table 6.2. 
 

Factors Object 1  Object 2 Maximum deviation 
Technical 6,75 5,4 6,75-5,4=1,35 
Geographical 7,5 8,4 8,4-7,5=0,9 
Organizational 9,1 9,5 9,5-9,1=0,4 
Socio-economic --- --- --- 

∆KF   0,88 
 

Table 6.2 – Example of calculating the level of objects’ compatibility 
 
The example from Table 6.2 shows that, on average, the objects are compatible, but according 

to technical factors there are certain problems that will be visible when the indicators are 
detailed. That is, Table 6.2 also shows the problem areas for each factor. 

 
The second approach is based on the assessment of parameters in percentage. For each pair of 

similar parameters of various projects, a compatibility assessment (Орі) is given: Орі = 0 ÷ 1 (step 
– 0,1). 

 
Next, a parametric model of compatibility (formalized description of the communicative 

behavior of a combination of factors, parameters and signs) is formed by which the co-
deployment is carried out. 

 
The value “1” in the cell at the intersection of parameters means full compatibility of the 

parameters, “0” means complete incompatibility, and intermediate values mean partial 
compatibility, which requires additional financial and / or organizational costs to ensure the ICT 
infrastructure co-deployment with road transport and electricity infrastructure process in 
Kazakhstan. 

 
In accordance with this approach, such projects can be considered acceptable for 

implementation, where the average rating of compatibility of parameters outweighs the given 
level (for example, 75-80%): 
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O∑ = ∑n

i=1 (Op) / n (n – amount of assessments), where O∑ ≥ 0.75. 
 
An example of using second approach is given in Table 6.3. 
 
Factors & 
Parameters 

T G O SE 
T1 T2 G1 G2 O1 O2 SE1 SE2 SE3 

T 
T1 0.8         
T2  0.5        

G 
G1   0.45       
G2    0.8      

O 
O1     1     
O2      0.8    

SE 
SE1       1   
SE2        0.6  
SE3         0.6 

 
Table 6.3 – Example of using approach is based on the assessment of parameters in percentage 
(T – technical factor; G – geographical factor; O – organizational factor; SE – socio-economic 

factor; T1, T2 – parameters within technical factor, G1, G2 – parameters within geographical 
factor etc.) 

 
Average rating of compatibility for an example from Table 6.3: 
 

O∑ = ∑n
i=1 (Op) / n = 6.55 / 9 = 0.72 (or 72%). 

 
Conclusion: projects are not compatible, since ОΣ  <  0.75. 
 
Thus, for given compatibility values, project parameters can be considered poorly compatible. 
The given parametric model makes it possible to determine separately those parameters that 

are compatible to one degree or another. 
 
Table 6.4 shows the key factors proposed to determine the possibility of ICT infrastructure co-

deployment with road transport and electricity infrastructure based on the determination of their 
compatibility potential. 
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# Name of Parameter  Description 

Technical factor 
1 Level of dependency of 

the infrastructure object 
from the availability of 
electricity 

In the case of electrification of the road or railway transport 
infrastructure section, it is possible to organize a maintenance-
free amplification station for signal regeneration in the fiber 
optic link (using electricity). Thus, if the railway is electrified 
or the highway is built along power lines, then the probability 
of success is greater. If the transport infrastructure is not 
electrified, then the distance between the points of presence of 
power lines (for example, railway stations) is important. If it is 
less than the length of the regeneration section of the fiber optic 
link, then co-deployment is possible. If not, then the rapid 
increase in the cost of the fiber optic infrastructure is due to the 
need to organize power supply to the amplification points. The 
synergy between the various types of infrastructure objects is 
the higher, the higher the level of dependency from the 
availability of electricity of each of them. 

2 Maximum duration of 
the infrastructure 
object’s operation 

The life of the infrastructure facility is a determining factor 
affecting the estimated time after which it will require complete 
reconstruction or even decommissioning. The synergy between 
various types of infrastructure is higher, than less the difference 
between the maximum (possible) duration of their operation. 

Geographical factor 
3 Level of coincidence of 

the route of 
infrastructure facilities 
(in case of their 
independent 
construction) 
 

Each of the projects individually (building a road or laying 
fiber-optic lines) sets specific goals for covering a territory, 
which, in turn, determines the route, considering the technical 
capabilities of the deployment of a particular infrastructure. It 
should be noted that even if, for example, the highway and the 
fiber optic line must begin and end at the same geographical 
locations – with separate design and construction, their routes 
can be radically different. At the same time, the route of the 
road or railway infrastructure is more demanding on the terrain 
than the route of the fiber optic line. However, even if there are 
significant technological restrictions on one type of 
infrastructure, some sections may coincide even if they are 
independently designed and built. 

4 Level of influence of 
climatic and weather 
conditions, geodetic and 
other features on the 
construction and 
operation process 
 

Each project should consider the specifics of paving, placement 
of supports for electrification and base stations of mobile 
communications. For example: considering temperature 
conditions, the frequency and amount of precipitation, rock 
density, terrain, etc. The optimal route for the road may differ 
from the optimal placement of base stations for mobile 
communications or the route for FOCL. For example, the 
presence of a minor water obstacle is not a problem for the 
construction of base stations for mobile communications and 
pillars for electrification, but for road construction leads to 
additional costs for the construction of a bridge or tunnel. A 
similar situation with mountains and other features of the relief. 
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Organizational factor 

5 Level of regulation of 
the process of 
construction and 
operation of an 
infrastructure object 
with objects of another 
type 

The process of design (construction) and operation of 
infrastructure facilities, as a rule, is regulated by various 
regulatory legal acts, including state building and normative 
rules. If the process of design, construction and operation 
together with another type of infrastructure more regulated, then 
the synergy between infrastructure facilities is higher.  

6 Level of coincidence of 
the number of approvals 
(compared with 
independent 
construction) 
 

In the process of designing and building a infrastructure object, 
a sufficiently large number of coordination procedures are 
required, including land allocation procedures, etc. In some 
cases, part of these processes coincides for various types of 
infrastructure facilities, which can reduce the total time and cost 
of coordination procedures for one of the infrastructure 
facilities because similar procedures are already provided for by 
others (in case of their co-deployment). 

7 Presence in the team 
overseeing the creation 
of the infrastructure 
object of, specialists 
familiar with the 
benefits of co-
deployment 
 

The development of human potential in the field of co-
deployment of transport or energy infrastructure with ICT 
infrastructure is today an important task over which many 
international, state and private organizations are working. 
Despite the obvious advantages of this process, these issues are 
still poorly understood and often not considered in the design or 
business planning due to the lack of people in the appropriate 
team who are familiar with all aspects of this issue. co-
Deployment in most cases requires additional knowledge and 
skills. Therefore, additional motivators are needed (primarily 
material ones, based on the presence of additional and / or 
special knowledge). 

8 Form of ownership of 
the planned 
infrastructure object 
 

Often the form of ownership (public or private) leaves a certain 
imprint on the project management format and approaches used 
in the construction of the infrastructure. Despite the 
unconditional importance of public-private partnerships, 
synergy is often higher for facilities that have the same form of 
ownership (private and private, or public and public). 

9 Degree of complexity 
of infrastructure 
management 
 

This parameter shows how difficult the management of the 
object is both in co-deployment and in sharing. If the level of 
complexity of managing the object of transport (or electricity) 
infrastructure with the level of complexity of managing the 
object of ICT infrastructure more similar, then the synergy 
between the objects is higher. 
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Socio-economic factor 
10 Level of complication 

(appreciation) of the 
technological process 
during the passage of 
difficult terrain 
 

Depending on the type of infrastructure, the presence on the 
planned route of its construction of complex (or impassable) 
terrain (marshes, rivers, mountains, etc.) is associated with a 
sharp complication (appreciation) of the construction process. 
In some cases, the passage of sections of difficult terrain by one 
or another object of infrastructure is even completely 
impossible (based on technical or regulatory restrictions). If 
differences in the technological processes of their construction 
in difficult terrain is less, then the synergy between 
infrastructure facilities is higher. 

11 Level of social or 
military (defense) 
significance of the 
infrastructure object 
 

In some cases, the construction of an infrastructure object may 
be associated not only with commercial feasibility, but also be 
determined by socio-political requirements in a particular 
geopolitical region. If the goals of creation are closer in terms 
of social or military (defense) significance, then the synergy 
between infrastructure objects of various types is higher. 

12 Additional 
opportunities received 
by the infrastructure 
object from co-
deployment with other, 
including improving the 
quality  

This parameter determines the capabilities of one type of 
infrastructure when using another type of infrastructure to 
generate fundamentally new services and services that create 
additional value for the first type of infrastructure. For example, 
along the roads it is possible to create an intelligent transport 
system using FOCLs, and gas stations and other establishments 
being built along the highway can become additional consumers 
of the ICT infrastructure under construction. In addition, in case 
of co-deployment, a kind of synergistic effect may occur, which 
can lead to a mutual increase in the quality and / or image of the 
transport corridor (for example, providing a percentage 
coverage of mobile communications over the entire length 
without dead zones; full electrification and the presence of 
electric vehicle charging stations; rational placement of gas 
stations, markets, motels, etc.). 

 
Table 6.4 – Key factors and parameters proposed to determine the possibility of ICT 

infrastructure co-deployment with road transport and electricity infrastructure based on 
determining their compatibility potential 

 
Table 6.5 shows the principles for assessing infrastructure in the context of proposed 

parameters. 
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# Name of 
Parameter 

Principles for assessing the 
object of transport or 

electricity infrastructure 

Principles for assessing the 
object of ICT infrastructure 

Technical factor 

1 

Level of 
dependency of the 
infrastructure 
object from the 
availability of 
electricity 

If the infrastructure is more 
electrified, then the score for this 
parameter is higher. For 
example, the maximum score 
will be on an electrified railway 
or on a highway along which a 
power line will be built or a 
power line already exists along 
its route 

If the technology of building 
fiber optic links is more tied to 
the presence of electricity (the 
less the length of the regeneration 
section – the more points for this 
parameter), then the score for this 
parameter is higher. The FOCL 
that does not require regeneration 
along the entire route (i.e., 
independent of electricity) will 
have a minimum score 

2 
Maximum duration 
of the infrastructure 
object’s operation 

The score for this parameter is inversely proportional to the 
difference between the life (maximum duration of operation) of the 
transport or electricity infrastructure and ICT infrastructure 

Geographical factor 

3 

Level of 
coincidence of the 
route of 
infrastructure 
facilities (in case of 
their independent 
construction) 
 

The score for this parameter is 
directly proportional to the ratio 
of the length of the part of 
transport or electricity 
infrastructure, which coincides 
by its route with the part of ICT 
infrastructure, to the total length 
of transport or electricity 
infrastructure 

The score for this parameter is 
directly proportional to the ratio 
of the length of the part of ICT 
infrastructure, which coincides 
by its route with the part of 
transport or electricity 
infrastructure, to the total length 
of ICT infrastructure 
 

4 

Level of influence 
of climatic and 
weather conditions, 
geodetic and other 
features on the 
construction and 
operation process 
 

The score for this parameter is 
directly proportional to the 
number of additional 
engineering structures that must 
be built along the route of the 
transport or electricity 
infrastructure to compensate for 
the influence of climatic and 
weather conditions, as well as 
geodetic and other features 
 
 
 
 
 
 
 
 
 

The score for this parameter is 
directly proportional to the 
number of additional engineering 
structures that must be built 
along the route of the ICT 
infrastructure to compensate for 
the influence of climatic and 
weather conditions, as well as 
geodetic and other features 
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Organizational factor 

5 

Level of regulation 
of the process of 
construction and 
operation of an 
infrastructure 
object with objects 
of another type 
 

If the building rules for the co-
deployment and sharing of an 
object of this infrastructure with 
ICT infrastructure are more 
detailed, then the score for this 
parameter is higher. In the 
absence of regulatory 
documents, the number of points 
should be minimal. 

If the building rules for the co-
deployment and sharing of an 
object of this infrastructure with 
the transport or electricity 
infrastructure are more detailed, 
then the score for this parameter 
is higher. In the absence of 
regulatory documents, the 
number of points should be 
minimal. 

6 

Level of 
coincidence of the 
number of 
approvals 
(compared with 
independent 
construction) 
 

The score for this parameter is 
directly proportional to the ratio 
of the number of matching 
approval procedures for the 
transport (or electricity) 
infrastructure object and for the 
ICT infrastructure object in 
relation to the total number of 
approval procedures required for 
the construction of this 
infrastructure 

The score for this parameter is 
directly proportional to the ratio 
of the number of matching 
approval procedures for the ICT 
infrastructure object and for the 
transport (or electricity) 
infrastructure object in relation to 
the total number of approval 
procedures required for the 
construction of the ICT 
infrastructure  

7 

Presence in the 
team overseeing 
the creation of the 
infrastructure 
object, specialists 
familiar with the 
benefits of co-
deployment 
 

If the amount of people in the 
team responsible for the design 
and construction of transport or 
electricity infrastructure object 
are familiar with the advantages 
of co-deployment with ICT 
infrastructure (for example, they 
were trained at a special 
training) is more, then the score 
for this parameter is higher.  

If the amount of people in the 
team responsible for the design 
and construction of ICT 
infrastructure object are familiar 
with the advantages of co-
deployment with transport or 
electricity infrastructure (for 
example, they were trained at a 
special training) is more, then the 
score for this parameter is higher. 

8 

Form of ownership 
of the planned 
infrastructure 
object 

The maximum score for this parameter should be established if the 
form of ownership of the created infrastructure is private, for the 
public ownership the score should be decreased for the one point  

9 

Degree of 
complexity of 
infrastructure 
management 
 

Points are awarded for each element or process in the management 
system, which requires coordination with higher or third-party 
organizations and cannot be resolved in the operational management 
process. Points are added for each element, which leads to a review 
of management principles and procedures in the direction of 
simplifying them or reducing the time to decide 
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Socio-economic factor 

10 

Level of 
complication 
(appreciation) of 
the technological 
process during the 
passage of difficult 
terrain 
 

The score for this parameter is 
directly proportional to the ratio 
of the estimated cost of building 
transport or electricity 
infrastructure, subject to the 
passage of difficult terrain to the 
estimated cost of building the 
same infrastructure without 
passing through difficult terrain 

The scores for this parameter is 
directly proportional to the ratio 
of the estimated cost of building 
ICT infrastructure, subject to the 
passage of difficult terrain to the 
estimated cost of building the 
same infrastructure without 
passing through difficult terrain 
 

11 

Level of social or 
military (defense) 
significance of the 
infrastructure 
object 
 

If the social and military 
(defense) significance of a given 
object of transport (or 
electricity) infrastructure is 
higher, then the score for this 
parameter is higher. The least 
low score for this parameter 
should receive objects that are 
built exclusively as commercial 
projects 

If the social and military 
(defense) significance of a given 
object of ICT infrastructure is 
higher, then the score for this 
parameter is higher.  The least 
low score for this parameter 
should receive objects that are 
built exclusively as commercial 
projects 

12 

Additional 
opportunities 
received by the 
infrastructure 
object from co-
deployment with 
other, including 
improving the 
quality  

If an amount of new services 
that involve the construction of 
their own ICT infrastructure as 
part of the construction of a 
transport or electricity 
infrastructure is greater, then the 
score for this parameter is higher 

If number of potential customers 
(if the ICT infrastructure passes 
along the same route as a 
transport or electricity 
infrastructure) that can be served 
is greater, then the score for this 
parameter is higher.  
 

 Table 6.5 – Principles for assessing infrastructure facilities 
 
Using the proposed methodology, an assessment was made of the compatibility of transport or 

electricity infrastructure with ICT infrastructure for several promising projects in Kazakhstan. 
Detailed factor-by-factor assessment of the compatibility of infrastructure based on the principle 
“each object of transport (or electricity) infrastructure with each object of ICT infrastructure” is 
given in Annex A. 

 
The prospective projects of the transport (or electricity) infrastructure of Kazakhstan are given 

in Table 6.6. 
 
Projects for the prospective building of the ICT infrastructure of Kazakhstan are given in 

Table 6.7. 
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Project ID  Project title  Link on the detailed information 

R1 
Reconstruction of the automobile road’s 
section “Almaty – Tashkent – Termez” 

http://mvd.gov.kz/portal/page/portal/m
vd/kdp_page/kdp_news/mobile_kdp_n
ews_country/D1EE05E2994A45CEE0

44002655122E6A 

R2 
Building the highway “Uralsk – Taskala – 

Ozinki” 
https://www.arnapress.kz/uralsk/life/70

485/ 

Table 6.6 – The prospective projects of the transport (or electricity) infrastructure of Kazakhstan 
 

Project ID Project title  Link on the detailed information 

T1 FOCL “Almaty – Kordai” 
https://zakupki.kz/tender/element.php?

ID=22142253 

T2 FOCL “Uralsk – Ozinki” 
http://buitelecom.kz/index.php/ru/nashi

-ob-ekty.html 

Table 6.7 – The prospective projects of the ICT infrastructure of Kazakhstan 
 
The calculation results are shown in Table 6.8. 
 

Road transport or 
electricity 

infrastructure 
Project ID  

ICT infrastructure Project ID  

T1 T2 

R1 
∆KF=2.05 

(incompatible) 
 

– 

R2 – 
∆KF=0.9 

(compatible) 

Table 6.8 – The degree of compatibility of the facilities for the prospective co-deployment the 
road transport or electricity infrastructure with ICT infrastructure in Kazakhstan 

 
As can be seen from Table 6.8 projects R1 / T1 are incompatible. This is due to geographical 

coincidence, the complexity of the terrain, and, accordingly, the obscure social benefits from the 
implementation of such a project. A recommendation here is a significant route adjustment. 

 
R2 / T12 are compatible. At the same time, compatibility is observed across all technical, 

economic and social parameters, therefore, these projects for potential co-deployment can be 
recommended for implementation. 

 

6.2. Parametric model of ICT infrastructure co-deployment with road transport and 
electricity infrastructure  

The parametric model of ICT infrastructure co-deployment with road transport and electricity 
infrastructure is shown in Table 6.9. This model allows the assessment of the difference between 
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cost items both in the independent deployment of infrastructure (ICT, road transport or 
electricity), and in the case of co-deployment. The colors highlight those costs that are common 
to all types of infrastructure, and therefore can be reduced in case of co-deployment. 

 
Road transport or electricity 

infrastructure 
ICT infrastructure co-deployment 

1. Design costs 
1.1. The cost of the 
development of design 
documentation 

1.1. The cost of the 
development of design 
documentation 

1.1. The cost of the 
development of design 
documentation 

1.2. Costs for the development 
of construction estimates 

1.2. Costs for the 
development of construction 
estimates 

1.2. Costs for the 
development of construction 
estimates 

1.3. Specific (for roads or 
electricity) additional costs of 
the design stage (for example, 
making a road layout) 

1.3. Specific (for ICT) 
additional costs of the design 
stage (for example, access 
network design) 

1.3. Specific (for co-
deployment) additional costs 
of the design stage together 
with additional costs for the 
specific of roads (or 
electricity) and ICT 
infrastructure issues  

2. The cost of obtaining permits 
2.1. The cost of preparing a 
package of documents 

2.1. The cost of preparing a 
package of documents 

2.1. The cost of preparing a 
package of documents 

2.2. Legal costs 2.2. Legal costs 2.2. Legal costs 
2.3. Costs of taxes, state 
duties, other obligatory 
payments 

2.3. Costs of taxes, state 
duties, other obligatory 
payments 

2.3. Costs of taxes, state 
duties, other obligatory 
payments 

2.4. Cost of obtaining specific 
(for roads or electricity) 
permits  

2.4. Cost of obtaining specific 
(for ICT) permits  

2.4. Cost of obtaining specific 
(for co-deployment) permits 
together with additional costs 
for the specific for roads (or 
electricity) and ICT 
infrastructure issues 

3. Direct material costs 
3.1. Cost of materials in 
accordance with the estimate 

3.1. Cost of materials in 
accordance with the estimate 

3.1. Cost of materials in 
accordance with the estimate 

3.2. Cost of material reserves 3.2. Cost of material reserves 3.2. Cost of material reserves 
3.3. Cost of machinery and 
equipment 

3.3. Cost of machinery and 
equipment 

3.3. Cost of machinery and 
equipment 

4. Indirect material costs 
4.1. Rent of transport and 
special equipment 

4.1. Rent of transport and 
special equipment 

4.1. Rent of transport and 
special equipment 

4.2. Shipping costs 4.2. Shipping costs 4.2. Shipping costs 
4.3. Costs of garbage and other 
construction waste 

4.3. Costs of garbage and 
other construction waste 

4.3. Costs of garbage and 
other construction waste 

4.4. Fuel for own transport 4.4. Fuel for own transport 
4.4. Fuel for own transport 
 
 



 In-depth national study on ICT infrastructure co-deployment with road transport and electricity infrastructure in Kazakhstan 

 

54  
 

4.5. Other specific (for roads 
or electricity) indirect material 
costs  

4.5. Other specific (for ICT) 
indirect material costs 

4.5. Other specific (for co-
deployment) indirect material 
costs together with additional 
costs for the specific for roads 
(or electricity) and ICT 
infrastructure issues 

5. Payroll fund for personnel involved in the construction of an infrastructure  
5.1. Preparatory work 
remuneration fund 

5.1. Preparatory work 
remuneration fund 

5.1. Preparatory work 
remuneration fund 

5.2. Payroll fund for specialists 
in the construction of road or 
electricity infrastructure 

5.2. Payroll fund for 
specialists in the construction 
of ICT infrastructure 

5.2. . Payroll fund for 
specialists in case of co-
deployment  

5.3. Payroll fund for social 
workers and administrative 
staff 

5.3. Payroll fund for social 
workers and administrative 
staff 

5.3. Payroll fund for social 
workers and administrative 
staff 

7. Contributions to social funds, insurance 
8. Electricity costs 

9. Overhead, including project administration costs 
10. Other unaccounted expenses 

10.1. Social expenses 
(workwear, protective 
equipment, food) 

10.1. Social expenses 
(workwear, protective 
equipment, food) 

10.1. Social expenses 
(workwear, protective 
equipment, food) 

10.2. Labor protection costs 10.2. Labor protection costs 10.2. Labor protection costs 
 
Table 6.9 – Parametric model of ICT infrastructure co-deployment with road transport and electricity 

infrastructure 
 

6.3. Economic efficiency of ICT infrastructure co-deployment with road transport and 
electricity infrastructure  

The basis for assessing the economic efficiency of the ICT infrastructure co-deployment with 
road transport or electricity infrastructure is the principle of comparing an Indicator of the speed 
of a specific increment in value (IS) for cases of co-deployment and separate deployment of the 
corresponding infrastructures. 

 
We will consider that co-deployment is more profitable than independent, if the condition is 

fulfilled – the speed of the specific increment in value in case of ICT infrastructure co-
deployment with road transport or electricity infrastructure is more than the average speed of 
similar indicators for separate deployment: 

 
ISco-deployment > (ISICT + IStransport) / 2, 

 
where ISco-deployment is the Indicator of the speed of a specific increment in value for ICT 
infrastructure co-deployment with road transport or electricity infrastructure; ISICT – the 
Indicator of the speed of a specific increment in value for separate deployment of ICT 
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infrastructure; IStransport – the Indicator of the speed of a specific increment in value for separate 
deployment of road transport or electricity infrastructure. 
 

To calculate the Indicator of the speed of a specific increment in value (for any of the three 
options), we use the formula: 

 
IS= NPV / (n × I), 

 
where NPV is the Net Present Value, cu; n is the estimated period from the start of the project to 
its completion, years; I – investments of the current year, cu. 

 
The NPV can be calculated by the formula: 
 

NPV= CFdisc – К, 
 

where CFdisc is the value of the discounted Cash Flow, cu; K – the amount of capital costs 
(investments) calculated as the sum of costs according to Table 6.1 for the corresponding 
infrastructure object, cu. 

 
In this case, the calculation of discounted Cash Flow is carried out according to the formula: 

 
CFdisc = CF × kj , 

 
where CF is Cash Flow, cu; kj is the discount coefficient, which is calculated by the formula                 
kj = 1 / (1 + Kdisc)j, and Kdisc is determined based on the project risk level, inflation level, 
national bank refinancing rate, etc .; j is the time period (j = 1 .. n), years. 
 

In turn, to calculate the Cash Flow, we use the formula: 
 

CF = NP + D, 
 

where NP is the Net Profit from the project for one year, cu; D – depreciation of fixed assets for 
one year, cu. 
 

To calculate Net Profit (as the difference between Profit and Income Tax), we use the formula: 
 

NP = P × (1 - Tax), 
 

where P is the expected annual Profit from the project, cu; Tax – income tax rate (from 0 to 1). 
 

The calculation of annual Profit can be carried out according to the formula: 
P = AI – Poper, 

 
where AI – net Annual Income, cu; Poper – the amount of annual operating costs associated with 
the implementation of the project. 
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In turn, net Annual Income can be defined as: 

 
AI = EP – VAT, 

 
where EP is the expected amount of annual revenues from the operation of the ICT infrastructure 
object, transport, electricity or from their co-operation, cu; VAT – the amount of value added tax 
payable, cu. 
 

The possible principle of calculation of the expected amount of annual revenues from the 
operation of the different kind of infrastructures is given in Annex B.  

 
A special tool (Calculator) for automatic calculations (in *.xlsx format) using the above 

method is available at the link – https://owncloud.onat.edu.ua/index.php/s/jL200B8MsjBQryZ 
 

6.4. Methodology for identifying development projects for road transport and electricity 
infrastructure in terms of attractiveness for co-deployment with ICT infrastructure 

The active and widespread development of road transport and electricity infrastructure in 
developing countries, due to the need for a complete reconstruction of worn-out facilities, has led 
to the emergence of many options that can be considered by ICT infrastructure operators for its 
further development. 

 
In this situation, the issue of choosing a specific object of road transport infrastructure or 

electricity infrastructure for further co-deployment with ICT infrastructure is becoming 
increasingly difficult. 

 
To determine the most attractive object, we will use the simplified method of hierarchy 

analysis, which consists in calculating a weighted indicator based on point estimates of several 
criteria and their weight coefficients, calculated by pairwise comparison. 

 
To obtain a single comprehensive comparative assessment of several compared objects, a 

linear convolution of the form is used: 
 

Q = ∑n
i=1 (Ki × Bi), 

 
where Ki is the weight coefficient of the i-th criterion; Bi is the score of the i-th criterion, n is the 
number of criteria. 
 

Weighting factors for pre-accepted criteria are calculated by the method of pairwise 
comparison. For this, a comparative matrix A is formed with the size of n x n elements, where 
each element of the matrix is the result of a weighted expert comparison of the i-th and j-th 
criteria. Moreover, if the i-th criterion is considered by an expert (or by experts) to be more 
significant than the j-th one, then the element aij should be equal to 2 (in turn, the mirror element 
of the matrix - aji should be equal to 0), and in the case when the i-th criterion is considered less 
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significant than j-th, the element aij must be equal to 0 (aji must be equal to 2). If the i-th and j-th 
criteria are considered equivalent, then the elements aij and aji should be equal to 1. Elements of 
the main diagonal of the matrix are equal to 1. 

 
Thus, as a result of comparing the criteria, we obtain a matrix of pairwise comparisons, the 

values of the elements of which reflect the subjective conclusion of expert (or experts) on the 
importance of the i-th criterion compared with the j-th criterion in specific examination 
conditions. 
 

To determine the weight coefficients of the i-th criterion, it is necessary to find the sum of the 
matrix elements of each row: 

 
Si = ∑n

j=1 (aij), i = 1  .. n.  

At the next step, it is necessary to calculate the total sum of the elements of matrix A: 
 

S = ∑n
i=1∑n

j=1 (aij) = ∑n
i=1 (Si). 

The normalized value of the weight coefficient of the i-th criterion is calculated by the 
formula: 

Ki = Si / S, i = 1 .. n. 

As selection criteria, we use the factors given in section 6.1 of this report by adding an 
economic criterion to them. 

 
Next, it is necessary to form a single approach for determining the numerical value of 

indicators for the possibility of their summation and / or comparison. Since all indicators are 
heterogeneous within the framework of the criterion, it is possible to use a point system 
(appropriate methodological basis for converting dissimilar indicators into points) to compare 
options according to individual criteria, and within the framework of each of the criteria it is the 
most suitable. So, for example, for an economic criterion, the most suitable indicator is NPV, 
which considers capital costs, revenues, expenses, etc. 

 
The list of proposed criteria for use, as well as the principles for creating a point score, are 

given in Table 6.10. 
 
 
 
 
 
 
 
 
 
 
 



 In-depth national study on ICT infrastructure co-deployment with road transport and electricity infrastructure in Kazakhstan 

 

58  
 

# Criterion Name Criterion Description Assessment principles 
1 Economic 

A criterion that considers such 
economic indicators as the amount of 
capital investment in the construction 

of road transport or electricity 
infrastructure object and current 

annual maintenance costs; payback 
period of investments, etc. As a 

basis, NPV can be used. 

10 points - 𝐶 ≤ 𝐶 ≤

𝐶 , 𝐶 = 𝐶 +
( )

,  

𝐶 –NPV for the 𝑥  object 

𝐶 – minimal NPV from all 
objects,  
𝐶  –  maximum NPV 

from all objects 
20 points –  𝐶 ≤ 𝐶 ≤ 𝐶 , 

𝐶 = 𝐶 +
( )

 

30 points – 𝐶 ≤ 𝐶 ≤ 𝐶 , 

𝐶 = 𝐶 +
( )

 

40 points – 𝐶 ≤ 𝐶 ≤ 𝐶 , 

𝐶 = 𝐶 +
( )

 

50 points – 𝐶 ≤ 𝐶 ≤ 𝐶 , 

𝐶 = 𝐶 +
( )

 

60 points – 𝐶 ≤ 𝐶 ≤ 𝐶 , 

𝐶 = 𝐶 +
( )

 

70 points – 𝐶 ≤ 𝐶 ≤ 𝐶 , 

𝐶 = 𝐶 +
( )

 

80 points – 𝐶 ≤ 𝐶 ≤ 𝐶 , 

𝐶 = 𝐶 +
( )

 

90 points – 𝐶 ≤ 𝐶 ≤ 𝐶 , 

𝐶 = 𝐶 +
( )

 

100 points – 𝐶 ≤ 𝐶 ≤

𝐶  
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2 Technical A criterion that considers the level of 
technological complexity of the ICT 
infrastructure co-deployment with 

road transport or electricity 
infrastructure 

If co-deployment (from a 
technological point of view) 
is easier, then the number of 

points is higher  

3 Geographical 
A criterion that considers the 

presence on the construction route of 
a road transport or electricity 

infrastructure facility that is difficult 
to access for ICT infrastructure. 

If an amount of sections that 
are difficult for ICT 

infrastructure on the route of 
construction is less, then the 
number of points is higher  

 
4 Organizational 

A criterion that considers the level of 
legislative regulation of the process 

of the ICT infrastructure co-
deployment with road transport or 

electricity infrastructure 

If the process of co-
deployment in the regulatory 

framework of the state is 
more clearly regulated, then  

the number of points is 
higher 

5 Social A criterion that considers the need to 
provide the population, business 

structures or international transport 
corridors with ICT services along the 

highway; the presence of 
international agreements governing 

the need for the development of ICT; 
other political or strategic aspects 

If the social importance of 
the object of road transport 

or electricity infrastructure is 
more significant, then the 
number of points is higher 

 
Table 6.10 – List of proposed criteria for use 

 
It should be noted that both the list of criteria and the principles of their assessment can be 

changed while maintaining the general approach for calculating the weighted average ratings 
presented above. 
 

An example of calculating weighting coefficients using the proposed methodology is given in 
Table 6.11. 

 
 1 2 3 4 5 Weighting 

coefficient 
1 1 2 2 2 2 0.36 
2 0 1 1 2 1 0.2 
3 0 1 1 1 0 0.12 
4 0 0 1 1 0 0.08 
5 0 1 2 2 1 0.24 

 
Table 6.11 – Example of pairwise comparison of criteria for calculating weighting coefficients  
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As can be seen from the above example, the most significant, according to the author, is the 
economic criterion (its weight is 0.36). In turn, the least significant is the organizational criterion 
(its weight is 0.08). 
 

An example of a comparison of three alternative objects of road transport infrastructure and 
electricity infrastructure is given in Table 6.12. 
 

#. Criterion Name 
Economic 

Weighting 
coefficients 

Assessment (100-points system) of 
the road transport or electricity 

infrastructure 

Comments 

T1 T2 E1  

1 Economic 0.36 50 80 40  

2 Technical 0.2 25 90 20  

3 Geographical 0.12 30 10 100  

4 Organizational 0.08 80 80 60  

5 Social 0.24 70 15 75  

Single comprehensive comparative 
assessment, Q 

49.80 58.00 53.20  

Table 6.12 – An example of a comparison 

As can be seen from Table 6.12, the most promising, according to the proposed methodology, 
is the project of co-deployment of ICT infrastructure with infrastructure T2. A special tool 
(Calculator) for automatic calculations (in *.xlsx format) using the above method is available at 
the link – https://owncloud.onat.edu.ua/index.php/s/CKdtBXuIOcPzq08 
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7. Technical aspects of ICT infrastructure co-deployment with road transport 
and electricity infrastructure  
 

The typical design process, being a structured development process, allows the determination 
of the necessary set of procedures to ensure strict interaction between all participants in the 
design process. 

 
Approaches to the typical design of fiber-optic communication lines in areas where co-

deployment with the designed elements of transport infrastructure and/or power transmission 
lines are expected involves two interrelated tasks: 

– initial selection of the route for co-deployment; and 
– subsequent standard design of FOCL within technological processes for the construction 

of transport or electricity infrastructure. 
 
Typical design documentation for the creation of ICT infrastructure should determine: 
– architecture, structure and composition of the infrastructure; 
– technologies and facilities; 
– key performance indicators of the ICT infrastructure operation; 
– interaction of the FOCL sections designed by the method of co-deployment with existing 

fragments of the ICT infrastructure or with the designed sections of the FOCL without co-
deployment; and 

– compliance with the requirements of regulatory and legal documents both for the design 
of fiber optic links and for the organization of co-deployment. 

7.1. Initial data templates for the design of ICT infrastructure co-deployment with road 
transport and electricity infrastructure 

The initial data (ID) used for design during co-deployment are prepared by both the Project 
Customer (usually, future owner of road transport infrastructure or electricity infrastructure) and 
the Telecommunications Operator (ICT Provider) who will operate the ICT infrastructure. These 
data play a crucial role in the development and implementation of the project, since they contain 
information on: 

– permissions and technical conditions necessary for laying fiber-optic lines, 
– various technical and functional requirements for transmission bit-rate and technology, 
– conditions for the implementation of the project, and 
– special requirements of the Project Customer. 

 
Prior to the start of design work on co-deployment at any level, it is necessary to organize a 

technical survey of the route along which the FOCL is planned, and to collect the initial data. 
 
The list of initial data for the design can be clarified considering the characteristics of a region, 

the level of the designed FOCL (local, national, international), as well as the conditions for the 
implementation of the project. 

 
A typical list of initial data for designing FOCL contains: 
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– terms of reference for the creation of the project; 
– technical conditions for design issued to the Project Customer by the relevant 

organizations; 
– information about the location, specifics, structure of sections of the route; 
– information on the applied technologies for co-deployment and (or) laying along the 

existing infrastructure; 
– data on already existing FOCL fragments with which it is supposed to interact with the 

designed system; 
– data on the need to use in the co-deployment of the transport or electricity infrastructure 

with the infrastructure of scientific and technical support, inventions, research results; 
– information about the required availability and bit-rates of the designed channels; 
– routes, schemes and plans for the location of the designed object, the definition of the 

framework of easements (if any) for the project implementation process; 
– information on planned material investments that are associated with the laying of fiber 

optic links; and 
– specific requirements due to geographical location. 
 
The above list can be considered typical, but it cannot be considered comprehensive. The 

initial data for the design of FOCL co-deployment can be expanded by those already contained 
in the approved, regulatory and legislative documents. 

 
The following initial data forms are supposed to be completed by the Project Customer (if 

necessary, along with the Design Organization) and transferred to the Design Organization for 
further implementation of the design process. 

 
The “*” sign in the forms below indicates the fields in which data can be filled out by the 

Design Organization after performing a technical survey, if the Project Customer has no 
information about them. 

 
The proposed Form No. 1 for filling out the Project Customer's initial data when designing 

FOCL with co-deployment areas with transport infrastructure or electricity infrastructure is given 
in Table 7.1. 

 
Route 
section 
numbe

r 

Coordina
tes of the 
beginnin
g of the 

route 
section*  

Coordinat
es of the 

end of the 
route 

section * 

Type of 
infrastruct
ure (road 
transport; 
electricity

…) 

Stage of 
implemen
tation of 

infrastruct
ure (new, 
existing..) 

Engineering 
constructions 

Type of co-
deployment 
technology 

(laying), 
according to 
Annex C* 

Assumed 
month 

of route 
section 

building 

Specific 
characteris
tics of the 
transport 

infra-
structure 

1 2 3 4 5 6 7 8 9 

 
Table 7.1 – Form No. 1 for filling in the initial data for the design of co-deployment FOCL 

with road transport or electricity infrastructure  
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The main provisions for the filling in of Form No. 1: 
– Column "1" – the number of the designed section; 
– Columns "2", "3" – indicate the coordinates of the points of start and end of the 

construction route section in the coordinate system adopted in the project (geographical 
coordinates, addresses, etc.); 

– Column "4"  – the type of route along which the FOCL co-deployment is expected: 
Highway, PTL (power transmission line), RW (railway) etc.; 

– Column "5" – the stage of implementation of road transport infrastructure or electricity 
infrastructure: new (co-deployment with ICT); reconstruction (co-deployment with ICT); 
operated (laying of ICT infrastructure along the existing route); 

– Column "6" – the presence/absence of transport engineering facilities in this area (for 
example: bridges, viaducts, tunnels, etc.); 

– Column "7" – the type of technology used 
(see Annex C); 

 – Column "8" – the estimated months of construction of the section of the route to optimize 
the methods of work: January, February, .., not predetermined; 

– Column “9” – the specific characteristics of the designed road transport infrastructure or 
electricity infrastructure, for example: overhead line voltage class of power transmission lines, 
up to 1000 V (overhead lines of low voltage class); classes of roads or railways (administrative 
(national railways, public and departmental, private) or operational (freight, passenger, 
commuter, transit, industrial, temporary)). 

 
The proposed Form No. 2 for filling out the Project Customer's initial data when designing 

FOCL with co-deployment areas with transport infrastructure or electricity infrastructure is given 
in Table 7.2. 

 
Route 

section 

number 

Type of 
transmiss
ion 
system 
technolo
gy 

 

Equipment needed in 
point 

 

The length 
of the 
designed 
section of 
the route, 
considering 
the terrain*, 
km 

 

Type of fiber 
optic cable 

 

The required 
number of 
optical fibers 
in the 
direction, pcs 

 

Notes 

 
The 

beginning of 
the site 

 

The end of 
the site 

 

1 2 3 4 5 6 7 8 

Table 7.2 – Form No. 2 for filling in the initial data for the design of co-deployment FOCL 
with road transport or electricity infrastructure 

 
The main provisions for the filling in Form No. 2: 
– Column "1" – the number of the designed section (according to the Form No. 1); 
– In column "2" – the type of technology of the transmission system used in this section of 

the route, to determine the length of the regeneration section. For example: DWDM (Dense 
Wavelength Division Multiplexing); СWDM (Coarse Wavelength Division Multiplexing); PON 
(Passive optical network) etc. 

– Column “3”, “4” – the model of the necessary active or passive equipment for organizing 
joints with other sections or demarcation points, such as optical cable box, optical splitter, patch 
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panel, switch with optical ports, etc. For example: optical coupling Crosover FOSC-M023/24-1-
12;  Mikrotik Cloud Router Switch CRS106-1C-5S etc.  

– Column “5” – the length of the projected section of the route considering the terrain; 
– In column “6” – the type of the proposed optical cable on this section of the route; 
– In column “7”– the number of optical fibers that need to be laid on the designed section 

of the route. 
 
A fragment of the route of the proposed highway with co-deployment of fiber optic links taken 

as an example is shown in Fig. 7.1. 

 
Figure 7.1 – Example of a fragment of the planned fiber optic link with co-deployment areas 

with road infrastructure and co-deployment with power transmission lines 

 
The Form No. 1 of the Project Customer’s initial data completed according to Fig. 7.1 is given 

in Table 7.3. 
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Route 
sectio

n 
numb

er 

Coordinat
es of the 

beginning 
of the 
route 

section*  

Coordinat
es 

end of the 
route 

section * 

Type of 
infrastruct
ure (road 
transport, 
electricity

…) 

Stage of 
implemen
tation of 

infrastruct
ure (new, 
existing..) 

Engineeri
ng 

constructi
ons 

Type of 
co-

deploymen
t 

technology 
(laying), 

according 
to Annex 

C* 

Assumed 
month 

of route 
section 

building 

Specific 
characteristics of 

the transport 
infra-structure 

1 2 3 4 5 6 7 8 9 

1 А А1 
Highway 

 
New no А1 April 

Public road. 
 

2 А1 А2 
Highway 

 
New yes А3 May 

Public road. 
 

3 А2 B 
Highway 

 
New no А1 May 

Public road. 
 

4 B C 
Highway 

 
New yes А1 June 

Public road. 
 

5 B E PTL 
operated 
 

no L1 June 
PTL of middle 
voltage class 

 

6 C D 
Highway 

 
New yes А1 June 

Public road. 
 

Table 7.3 – An example of filling out Form No. 1 with the initial data for the design of a       
co-deployment FOCL with road transport infrastructure and electricity infrastructure, using the 

example shown in Fig. 7.1 

 
The communication operator (ICT provider), before the filling in of Form No. 2, usually 

draws up a presumptive scheme for organizing communication of the designed network 
fragment.  

 
An example of a communication organization scheme shown in Fig. 7.2. 
 
An example of filling in Form No. 2 (the initial data of the Project Customer and the 

Telecommunications Operator (ICT Provider)) for the above fragment of the route is given in 
Table 7.4. 
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Figure 7.2 – Example of the scheme of communication organization 
 

Route 
section 
number 

Type of 
transmi
ssion 
system 
technol
ogy  

Equipment needed in 
point  

The length of 
the projected 
section of the 
route, 
considering 
the terrain*, 
km  

Type of fiber 
optic cable 

The required 
number of 

optical fibers 
in the 

direction, pcs  

Notes  

The 
beginning 
of the site  

The end of 
the site  

1 2 3 4 5 6 7 8 

1 GPON 

Optical 
coupling 
Crosver 
FOSC-
M023/24-
1-12 

- 28 

ОКТБг-
М(2,7)П-

12Е1-
0,40Ф3,5/0,3

0Н19-12 

12 
- 
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2 GPON - - 40 

ОКТБг-
М(2,7)П-

12Е1-
0,40Ф3,5/0,3

0Н19-12 

12 - 

3 GPON - 

Optical 
splitter 

 1x8, 
SC/UPC, 
900 um, 
G657A 

FiberField 
 

50 

ОКТБг-
М(2,7)П-

12Е1-
0,40Ф3,5/0,3

0Н19-12 

12 - 

4 GPON 

Optical 
splitter 

 1x8, 
SC/UPC, 
900 um, 
G657A 

FiberField 

Optical 
splitter 

 1x8, 
SC/UPC, 
900 um, 
G657A 

FiberField 

80 

ОКТБг-
М(2,7)П-

8Е1-
0,40Ф3,5/0,3

0Н19-8 

8 - 

5 GPON 

Optical 
splitter 

 1x8, 
SC/UPC, 
900 um, 
G657A 

FiberField 

Optical 
coupling 
Crosver 
FOSC-

M023/24-1-
12 

200 
 

ОКТБг-
М(2,7)П-

4Е1-
0,40Ф3,5/0,3

0Н19-4 

4 - 

6 GPON 

Optical 
coupling 
Crosver 
FOSC-

M023/24-
1-12 

Optical 
coupling 

Crosver 
FOSC-

M023/24-1-
12 

250 

Optical cable 
 ОКТБг-
М(2,7)П-

8Е1-
0,40Ф3,5/0,3

0Н19-8 

8 - 

Table 7.4 – Example of filling in Form No. 2 for designing a co-deployment of fiber-optic 
communication lines with the road transport and electricity infrastructure 

7.2. Content of the typical design project and the main chapters of the project 

As part of the project documentation when designing of the ICT infrastructure co-deployment 
with road transport or electricity infrastructure the following structural units of the project 
documentation should be prepared: 

– general explanatory note to the project; 
– composition of the project; 
– general construction plan; 
– working drawings for the construction of communication facilities; 
– construction organization plan; and 
– labor protection and fire safety in the construction of linear communication facilities. 
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The main decisions are recorded in the explanatory note to the project, after which they are 
specified by drawings and diagrams. In the main design decisions, the following provisions 
should be reflected: 

– technical requirements of the designed infrastructure according to the technical 
specifications; 

– technologies, tools, levels of transmission systems necessary for the implementation of 
the services provided, possible to use; 

– the composition of the equipment used; 
– applicable topologies, architectures, standards, protocols of data transmission networks; 
– correct formation of the territorial and logical structure; 
– possible boundary indicators necessary for high-quality traffic transmission; 
– initial data for drawing up contracts for the supply of equipment and cables for laying 

FOC; and 
– safety measures and labor protection, which must be provided during the construction, 

installation, maintenance and operation of the designed FOCL.  
 

7.3. The content of the general explanatory note to the project 

Introduction 
 
In the introduction to the section “General explanatory note”, the basis for the development, 

and purpose of the designed FOCL as the designed transport infrastructure (for example: roads) 
should be indicated. 

 
The basis for the development of the project is the initial data provided by the Project 

Customer and the Telecommunications Operator (ICT provider), namely: 
– design assignment, obtained as a result of the Project Customer's answers to the questions 

given in Forms No. 1 and No. 2; 
– materials of surveys and technical examinations (provided by specialists of the Design 

Organization); and 
– technical characteristics of telecommunication equipment used to build fiber-optic 

communication lines using the chosen co-deployment method. 
 
For example, for the design of fiber-optic communication lines in the road way, the following 

initial materials are required: 
– longitudinal profile of the road; 
– data on the structure of the subgrade and roadside; and 
– information about the presence of artificial structures and their characteristics (type, 

length, general layout drawings). 
 
In the case of insufficient input data issued by the Project Customer, additional surveys must 

be carried out, which are based on the initial data received from the Project Customer. When 
performing surveys, the following are specified: cable route; georeferenced: the presence of the 
curb, its width and distance from the axis of the road; the presence of embankments, their height, 
etc. 
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Compliance of design solutions with regulatory documents 
 
The section indicates the need for the FOCL design process to comply with the following 

requirements in force in a country at the time of design:  
– laws, state standards;  
– international standards and basic regulatory documents approved for use in the fields of 

road transport, railways, electricity and telecommunications;  
– building codes; 
– standards for the issuance of project documentation;  
– standards for determining the categories of premises for explosion and fire hazard; 
– industry standards for telecommunications technology; and 
–   industry building codes and design guidelines for linear cable communication facilities. 
 
To ensure the safety of design decisions made, it is necessary to be guided by the requirements 

of the following documents: 
– laws on labor protection and environmental protection; 
– fire safety rules, codes of civil protection; 
– fire protection systems; 
– electrical installation rules; 
– general requirements for construction, electrical safety; 
– safety rules when working on cable communication lines and wire broadcasting; and 
– basic provisions of labor protection and industrial safety. 
 
Basic design solutions 
 
The section indicates the applicable technology from the list of the main modern technologies 

for the ICT infrastructure co-deployment with road transport and electricity infrastructure are 
shown in Table 7.5.  

 
The most commonly used is the method of laying FOC in the right-of-way of roads or 

railways outside the subgrade. In cases of impossibility or economic inexpediency of laying 
cables in the right of way, it can lay FOC in the subgrade of a road or railway in compliance with 
current rules and standards.  

 
In the calculations, when choosing a route for laying FOC, the prospects for the expansion of 

roads or the construction of additional tracks, drains and other structures are considered.  
 
When designing in the right of way, it is envisaged that the route should run at the same 

distance from the edge of the road (the nearest railway track) on the side with less rough terrain, 
with smaller areas of forests and snow-protected forest plantations, marshy and flooded places, 
with a minimum exit over the right of way.  

 
When choosing a route, priority is given to directions with minimal intersections and minimal 

proximity to ground and underground structures and communications, natural barriers. The 
choice of the route of cable laying is made after the completion of the vertical and horizontal 
plans for the construction of the road or railway lines. 
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Transport 

infrastructure, 
PTL 

Type of construction FOC laying technology 

Highway 
in the body of the road laying the FOC in the ground; 

laying of FOC in plastic pipelines. in the right of way 

Railway 

self-supporting FOC 
suspension 

on the supports of the contact network of the 
railway and power lines with voltage above 
1000 V 70 

in the body of RW laying a FOC in the ground; 
laying of FOC in plastic pipelines. in the right of RW 

PTL FOC suspension 

FOC is placed inside lightning protection 
cables; 
FOC is wound onto phase or lightning 
protection wiring; 
FOC is suspended between supports. 

Sources:  
              http://www.fopc.ru/content/view/100/122/ 
              https://skomplekt.com/technology/prokladka_vols_po_oporam.htm/ 

Table 7.5 – Types of co-deployment construction of fiber-optic communication lines with road 
transport and electricity infrastructure 

 
When designing the FOC laying directly into the ground (regardless of laying in the body of 

the road or the right of way), the need is considered: 
– use of FOC considering geological conditions, as well as chemical and mechanical 

influences; 
– preparation of the trench, the size of which depends on the number of cables being laid, 

while filling the bottom of the trench with a 10 cm sand cushion is provided for when removing 
all stones, debris, bricks, other sharp and dangerous objects from the ground;  

– rolling the cable, laying it in a trench and performing straightening (i.e. laying with a 
“snake” with horizontal mixing, providing at least 3% of the cable stock in the length); 

– backfill cable with a layer of soft earth or seeded sand; 
– laying of the signal tape so that in case of road reconstruction the FOC is not damaged 

(the signal tape should be laid in a trench above the cables at 250 mm from their outer covers); 
– laying of the coating protecting the cable from mechanical damage; and 
– backfilling of the trench and then laying of hard pavement. 
 
Design decisions on laying FOCL in soils subject to displacement are made in favor of using 

cables with wire armor or with additional measures to eliminate the forces acting on the cable 
when displacing the soil (strengthening the soil with sheet pile or pile rows, etc.). 

The use of special cable joints designed to be installed on the soil surface in such a way that 
the coupling hatch is on the same level with the road surface – it is provided at the junction of 
the FOC, as well as when designing the calculation of the technological stock of cables. 

                                                             
70 http://docs.cntd.ru/document/1200137173 
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On the executive schemes of the cable laying routes, the route bindings are applied to constant 

landmarks (roads, railways, etc.).  
 
The decision to select in the design documentation the technology for the construction of 

FOCL in plastic pipelines is made whenever possible, since in this case the safety of the FOC is 
increased. In this case, plastic pipes are laid in the trench of the road body, on the side of the road 
(embankment) or in the right of way. Such a design solution has the following advantages:  

– extension of the construction season for laying FOC in conditions of freezing soil at 
temperatures up to -10 ° C, provided that the pipes are laid earlier; 

– laying of additional cables; 
– convenience of emergency recovery work without opening a trench or roadway; 
– additional cable protection against: loads resulting from soil deformation, impact of rock 

fragments, effects of permafrost processes); 
– increase in possible length of segment due to the use of unarmored cable; and 
– simplification of cable installation and increasing the degree of safety of staff due to the 

lack of metal elements. 
 
In design decisions when laying a FOC in soil or in plastic pipelines, the distance between the 

FOC and the outer surface of the road is described, which should correspond to the design depth 
of the FOC laying, taking into account that the depth of the FOC laying is determined in each 
case separately and should not deviate from the design more than ± 0.1 m.  

 
The choice of cable laying method should be justified by design decisions. In the design 

decisions for the co-deployment of FOC in conjunction with the installation of PTL, one of the 
three main types of FOC laying is provided: 

– FOC is located inside the lightning protection cables of PTL; 
– FOC is wound on phase or lightning protection wiring; and 
– FOC is suspended between supports below PTL cables. 
 
When designing intrazonal and backbone optical networks, a FOC is usually provided for 

inside a lightning protection cable, as the most convenient and reliable way to suspend a FOC on 
a PTL.  

 
The decision to suspend a self-supporting cable with a mount on the lower traverse (below the 

level of the PTL) is usually applied on intra-zone and local PTL. This option is used both on PTL 
with voltage of 110 kV and higher, and on overhead lines of lower voltage (10 kV and lower), 
along with low-voltage lines, lighting lines, supports of contact networks of railways.  

 
The design decisions determine the advantages and disadvantages of FOCL laying during the 

co-deployment of one kind or another. When co-deployed with the construction of PTL, they 
include: 

– reduction of construction time; 
– lower capital and operating costs; 
– lack of need for land allotment and coordination with interested organizations;  
– reduction of possible damage;  and 
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– soil type independence. 
 

Among the disadvantages of this method of co-deployment distinguish: 
–   shortened service life due to environmental influences; 
–   susceptibility to increased mechanical stress in adverse weather conditions;  
– calculation difficulties when exposed to loads in various operating conditions; and 
– additional calculation of the bearing capacity of metal or reinforced concrete supports of 

PTL for the additional load from the FOC.  
 
In addition to the construction of FOCL in conjunction with the construction of PTL, it is 

possible to make decisions on the use of supports of the contact network of the railway, which 
are installed during the construction of the railway.   

 
Environmental Impact Assessment 
 
Equipment, materials, and cable products used in the design of FOCL should be certified and 

approved for use on communication networks and meet the requirements of laws on 
environmental protection and environmental impact assessment, as well as land, water, forest 
legislation on mineral resources. In addition, they need to meet laws on atmospheric protection 
and the protection and use of flora and fauna and other special legislative acts. 

 
Cable laying and installation of equipment does not affect the climate and microclimate, the 

geological environment, the aquatic environment, soils, flora and fauna. As a result of the 
operation of this equipment, there are no emissions polluting the atmosphere, and the existing 
ecological state of the environment is not violated. 

 
Electrical and optical signals arising from the operation of the designed ICT equipment are 

localized in their guiding systems and are not sources of any radiation affecting the environment. 
 
FOCL terminal equipment and materials are environmentally friendly, as under operating 

conditions they do not produce harmful emissions into the atmosphere, industrial wastes and 
noise, do not harm the environment and are not included in the list of facilities that create an 
increased environmental hazard.  

 
For transportation to the installation site of FOCL cables, cars are used that pollute the 

atmospheric air, surface water and soil with toxic components of the exhaust gases of internal 
combustion engines and industrial and operational waste. In order to reduce the impact of road 
transport on atmospheric air, the content of carbon monoxide and hydrocarbons in the exhaust 
gases of gasoline engines and smoke in the exhaust gases of diesel engines should be monitored, 
as well as the conformity of engine designs and their systems to the vehicles on which they are 
installed.   
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8. Recommendations about improvement of the procedural aspects of ICT 
infrastructure co-deployment with road transport and electricity infrastructure 
in Kazakhstan 

8.1. Improving regulatory support of ICT infrastructure co-deployment with road 
transport and electricity infrastructure in Kazakhstan 

To develop proposals for improving the legal framework for the ICT infrastructure co-
deployment with road transport and electricity infrastructure, it is necessary to understand which 
regulatory acts should be changed. Among them are permissive and determining norms in the 
legislation on design, construction and operation, as well as on the distribution of property rights 
and responsibilities. The main criteria for compatibility of infrastructure elements, the potential 
from co-deployment in accordance with the regulatory documentation are given in Table 8.1. 

 

Type of the 
ICT 

infrastructure 

Objects for 
co-deployment  

Type of 
infrastructure 

for possible co-
deployment 

The potential of 
consolidation or 

parallel work in case 
of co-deployment 

Regulatory 
framework for 
co-deployment 

and sharing 

Passive 
 

Roadside 
infrastructure 
facilities (roadside, 
railway tracks etc.) 

Roads + 
Exist, need 
some changes Railways + 

Power lines - - 

Antenna 
installation sites 

Roads - - 
Railways - - 

Power lines + 
Missing, should 
be developed 

Сable channels 
(hanging consoles) 

Roads + 
Missing, should 
be developed 

Railways + 
Power lines + 

Pylons 

Roads - - 
Railways - - 

Power lines + 
Missing, should 
be developed 

Active 

Transceiver 
wireless devices 

Roads + 
Missing, should 
be developed 

Railways + 

Power lines + 

Fiber in the fiber 
optic cable 

Roads + 
Missing, should 
be developed 

Railways + 
Power lines + 

Base stations’ 
equipment  

Roads - - 

Railways - - 

Power lines + 
Missing, should 
be developed 

Table 8.1 – The need to change the regulatory framework for co-deployment and sharing of 
infrastructure depending on the type of ICT, road and electricity infrastructure 
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Based on Table 8.1, in order to start work in the area under study, serious development, 
refinement and approval of the regulatory framework in the areas are needed as indicated in 
table: 

– The Law of the Republic of Kazakhstan “On Communications”; 
– The Law of the Republic of Kazakhstan “On Roads”; 
– The Law of the Republic of Kazakhstan “On Rail Transport”; 
– Rules for electrical installations; 
– Code of Practice71 of the Republic of Kazakhstan for: railways; roads; electrical devices; 

linear telecommunication facilities; railway and road tunnels; the construction of power grid 
facilities in seismic areas; design of electrical networks; designing pavements of hard and non-
rigid types; contact networks of electrified transport; land allotment for railways; land allotment 
for roads; land allotment for communication lines; land allotment for electric networks; lightning 
protection device for buildings and structures; typical design & duration of design; the rules for 
organizing the co-deployment between different infrastructures. 

– Building norms and rules, standards for the design, construction and operation of 
railways, power lines, fiber optic lines on the roads, on the electric pylons, on the contact 
network of the railway or with cable laying in the ground, etc.; and 

– Legislative and regulatory acts governing the relationship between regulatory authorities 
and all organizations that participate in the process of infrastructure co-deployment. 

 
The priority should be given to the Law of the Republic of Kazakhstan “On Roads” and the 

Law of the Republic of Kazakhstan “On Rail Transport” in terms of permission to use the right 
of way, and other structural elements for communication lines, which can be intended not only 
for internal use, but also for the purpose of permitting the sharing of the internal communication 
lines laid along the tracks, using not topological, but technological separation between the 
internal (technological) connection of the transport industry and commercial use. 

 
The rules for electrical installations72 also should be changed in terms of resolving the 

permissibility of a co-deployment of fiber optic cables with power transmission poles with a 
voltage of more than 380/220 V. This is due to the many options for sharing ICTs along roads 
(or power lines), of which the following are the most common: 

– sharing directly by the organization-owner of road infrastructure (power lines) to solve 
internal problems of communication lines, such as telemetry, services, infrastructure 
maintenance, etc., and a telecommunications operator; 

– several telecom operators / providers (ICT providers); and 
– lease of ICT infrastructure built along the highway. 
 

8.2. Improving approval procedures of ICT infrastructure co-deployment with road 
transport and electricity infrastructure in Kazakhstan 

Since the resources for the provision of services are finite, regardless of whether the structure 
of the resource is passive or active, its sharing will become a key element in stimulating 

                                                             
71 http://www.gfp.kz/normativnye-dokumenty/parametricheskie-normy/123-sp-rk-2015 
72 http://adilet.zan.kz/rus/docs/V1500010851 
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competition between market participants, which will lead to a reasonable cost of investments and 
setting a fair price for the consumer. 

 
Therefore, the solution of the issue of the ICT infrastructure co-deployment and sharing with 

the road transport and electricity infrastructure requires reliable cartographic information to 
determine the topology of compatible sections of the tracks. 

 
An important point requiring a change in the regulatory framework should be not only 

permission to use the transport infrastructure, but also additional regulation of access 
procedures to the infrastructure of these facilities for not only construction and 
installation, but also technical maintenance of the constructed telecommunication 
networks. 

 
To ensure synergy, another condition is related to the access to reliable information about both 

the existing infrastructure and the planned engineering work. Such information may be provided 
to the public in various forms. For example, the European Commission published a proposal 
initiated by the European Union to reduce the cost of deploying high-speed broadband 
infrastructure, which includes several measures that contribute to ensuring trans-infrastructure 
synergies in the deployment process. The first of these measures involves calling for the 
preparation of national atlases for all existing passive infrastructure (pipelines, unused optical 
fiber, poles and transmission lines) that can be used by telecommunications operators. Another 
approach would be to prepare maps of all engineering work affecting the supply of passive 
infrastructure as such work progresses. Transparency can also be improved by creating a 
database or a single information node that includes information about all planned 
engineering activities that are potentially of interest for the purpose of deploying optical 
fiber73. 

 
Successful cooperation will also need the clarification of the powers of state, regulatory 

bodies, the rights and obligations of design companies, building organizations, 
telecommunications operators, in agreement with the owners (or organizations authorized by 
them) of road transport and electricity infrastructure facilities of the possibility of their use as a 
basis for creating telecommunications network. 

 
In the future, when developing a roadmap for the ICT infrastructure co-deployment with road 

transport and electricity infrastructure, the primary focus is to distribute the types of co-
deployment according to technology standards and types of infrastructures, each of which 
requires its own approach to the modernization of procedural aspects (Table 8.2). 
 

                                                             
73 https://www.unescap.org/sites/default/files/Item%203%20R.pdf 
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co
-d
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t 
Short 

description 
of the co-

deployment 
principle 

co-Deployment Sharing 

Specificity 
Proposals on 
procedural 

aspects 
Specificity 

Proposals on 
procedural 

aspects 

R
oa

ds
 &

 R
ai

lw
ay

s 

FOCL  
type 1 

Laying of 
fiber-optic 

communicat
ion lines 
directly 

along the 
roadside to 
the ground 
or into a 
pre-laid 

protective 
layer-mass 

pipe 

The need to 
coordinate the 

use of the 
roadside 

during land 
allotment for 
the road the 

possibility of 
laying FOCL 

in the land 
allotment strip 
of the road for 
existing roads 

1. To specify in 
the normative 
documentation 

the lists of 
officials who 
must agree on 
the use of the 
curb for fiber 
optic lines; 
2. To make 

additions to the 
legislation acts 
on fiber optic 
links on the 

supports of the 
railway contact 
network, laying 
fiber optic lines 
in the ground 

Round-the-
clock 

availability of 
fiber-optic 

communicatio
n lines for 
operational 

and technical 
maintenance 

and the 
minimum 

time for repair 
and 

restoration 
work 

To amend the 
Code of 

Practice and 
the "Rules for 
the Protection 

of 
Telecommuni

cation 
Networks" 

FOCL  
type 2 

Laying of 
fiber-optic 
lines in the 
roadway 
using the 

technology 
of laying in 

mini-
trenches, 
which are 

built inside 
the roadway 
with cutting 
of asphalt 
pavement 

1. The need to 
develop a 

typical 
integrated 

road project 
with the co-

deployment of 
fiber optic 
lines using 

new 
technologies; 

2. Lack of 
approval 

procedures for 
a single land 

allotment with 
various land 

users 

To add 
standard 

solutions to 
the use of 

these 
technologies 

in the 
normative 

documentation 

The need to 
coordinate 

access to the 
highway for 
operational 

and technical 
maintenance 

1. To specify 
in the 

legislation 
acts the 

procedures 
for access to 
the highway; 
2. To review 
the security 
protocols 
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Short 

description 
of the co-

deployment 
principle 

co-Deployment Sharing 

Specificity 
Proposals on 
procedural 

aspects 
Specificity 

Proposals on 
procedural 

aspects 

Radio 
type 1 

The use of 
electric 
pylons 

along the 
roads to 
install 

transceiver 
equipment 

1. The need 
for the 

availability of 
electric pylons 

along the 
roads and 
railways; 

2. The 
possibility of 

sharing 
transceiver 
equipment 

To add to the 
regulatory 

documentation 
the possibility 

of sharing 
transceiver 

equipment for 
different 
operators 

The need for 
servicing 

transceiver 
equipment 

To describe 
the 

regulations of 
equipment’s 
operation by 

different 
operators 

E
le

ct
ri

ci
ty

 N
et

w
or

ks
 

FOCL  
type 3 

The use of 
electric 

pylons for 
deploying 
FOCL that 
is mounted 

in a 
lightning 
protection 
cable or 

wound onto 
wires 

1. The need to 
develop a 

comprehensiv
e project; 

2. The lack of 
coordination 

To add 
standard 
design 

solutions for 
integrated 

design using 
this 

technology 
into the 

normative 
design 

documentation 

The difficulty 
of access to 

electric 
pylons for 
operational 

and technical 
maintenance 

1. To amend 
the Code of 

Practice 
2. To 

develop the 
procedure 
for access 

and 
maintenance 
of FOCL in 
a lightning 
protection 

cable 
Radio 
type 2 

The use of 
electric 

pylons to 
install 

transceiver 
equipment 

1. The need to 
develop a 

comprehensiv
e project; 

− 2. The lack of 
coordination  

To add 
standard 
design 

solutions for 
integrated 

design using 
this 

technology 
into the 

normative 
design 

documentation 

The difficulty 
of access to 

electric 
pylons for 
operational 

and technical 
maintenance 

To amend 
the Code of 

Practice 

 
Table 8.2 – Proposals for changing procedural aspects depending on the applied ICT 

technologies and transport infrastructure 
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To improve the procedures for coordinating the ICT infrastructure co-deployment with 
road transport and electricity infrastructure, it is necessary to strengthen cooperation and 
interaction between departments of government agencies and private companies, which 
may benefit from this type of cooperation. 

 
The recommended algorithm for cooperation between organizations – the owner of the road 

transport or electricity infrastructure (Owner) and the telecommunications operator (Operator) in 
the process of implementing the ICT infrastructure co-deployment of with road transport 
(automobile, railway) and electricity infrastructure is shown in Fig. 8.1. 

 
There are procedures for finding partners for co-deployment of infrastructures in the proposed 

algorithm (colored by green). 
 
It is recommended to develop a single information portal, which may become a fragment 

of one of the government investment and construction portals, or it may be created outside 
of the government framework for these purposes. 

 
For example, in France, engineering work that exceeds a predefined threshold should be 

brought to the attention of telecom operators and local authorities through a specially created 
government body. Then, six weeks are given to interested parties to announce their intention to 
join such work, and the utility company is obliged to satisfy the relevant request. A telecom 
operator (or local authority) wishing to lay a channel is required to provide compensation for the 
additional costs of a utility company. Its size is determined considering previously preparatory 
criteria and depends on the diameter of the pipeline or the weight of the cables if they are placed 
on the poles of the power line74. 

 
This experience can be used to create a portal that not only stores on its pages various data on 

existing infrastructure, but also with the help of software that makes it possible to superimpose 
various data on each other and, after analysis by given criteria and filters, show either the general 
picture of all available data, or individual details, implicit in the general array of information. 

 
In the framework of the portal, online representatives of organizations, government agencies, 

potential investors in road construction, telecommunications operators involved in the co-
deployment will be able to find partners for the implementation of ICT in the road or electricity 
infrastructure, as well as post their information on priority areas for current investment. 

 
In addition, a single information portal can become a platform that potentially, through the 

provision of services, will increase competitiveness and provide access to relevant information 
based on equality and transparency (Figure 7.2), which, in turn, will minimize the corruption 
component. 

 

                                                             
74https://www.unescap.org/sites/default/files/Item%203%20R.pdf 
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Figure 8.1 – The process of implementing the ICT infrastructure co-deployment of with road 

transport (automobile, railway) and electricity infrastructure 
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Figure 8.2 – Generalized portal structure 

The proposed generalized algorithm of actions for contacting a single information portal in 
order to find a suitable operator for co-deployment of infrastructure is shown in Fig. 8.3. 

 

 

Figure 8.3 – Generalized algorithm of actions for contacting a single information portal 
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9. Conclusions and Recommendations 
 

In-depth analysis of the ICT infrastructure co-deployment with road transport and electricity 
infrastructure in Kazakhstan allows make following conclusions: 

 
1. Telecommunications in Kazakhstan demonstrate high rates of network development and 

competition. The provision of telecommunications services to the population is one of the best in 
the region. The pricing policy for services is quite loyal and affordable for most of the 
population. 

2. The geographical position of Kazakhstan has a high transit potential, as a bridge between 
Europe and Asia. There is an intensive movement in directions from west to east and from east 
to west to develop the transit potential of Kazakhstan. 

3. The overall state of the transport (including railway) and electricity infrastructures is very 
poor. The level of their wear is about 50%-75%. The co-deployment of ICT infrastructure 
together with the reconstruction is one of the ways to reduce investment costs by optimizing the 
use of objects of both infrastructures, as well as avoiding the possible duplication of engineering 
activities. 

4. Kazakhstan has completely no experience in ICT infrastructure co-deployment with the new 
road transport or electricity infrastructure. However, many projects of national importance in the 
development of Kazakhstan’s ICT infrastructure are based on the further deployment of ICT 
infrastructure along the road transport infrastructure. 

 
5. There are no legal acts in Kazakhstan that allow the regulation of relations in the process of 

co-development and use of ICT infrastructure between the subjects of the telecommunications 
market and owners of the transport and electricity infrastructure. However, there is no direct 
prohibition for it.  

 
To help state bodies and infrastructure owners to choose right way for co-deployment the 

following methodologies and tools were created in the framework of this in-depth national study: 
 
1. Methodology for determining the compatibility potential of ICT infrastructure co-

deployment with road transport and electricity infrastructure.   
2.  Parametric model of ICT infrastructure co-deployment with road transport and electricity 

infrastructure which allows to assess the difference between cost items both in the independent 
deployment of infrastructure (ICT, road transport or electricity), and in case of co-deployment. 

3. Methodology for assessing the economic efficiency of the ICT infrastructure co-deployment 
with road transport or electricity infrastructure that based on the principle of comparing an 
Indicator of the speed of a specific increment in value (IS) for cases of co-deployment and 
separate deployment of the corresponding infrastructures. 

4. Methodology for identifying development projects for road transport and electricity 
infrastructure in terms of attractiveness for co-deployment with ICT infrastructure. 

5. Content of the typical design project together with initial data templates for the design of 
ICT infrastructure co-deployment with road transport and electricity infrastructure. 
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The following recommendations could be given based on in-depth analysis above: 
 
1. To develop legal acts that allow regulating not only relations, but also regulating the 

procedure for access to the infrastructure. The list of specific proposals is given in Chapter 8. 
2.  An important point requiring a change in the regulatory framework should be not only 

permission to use the transport infrastructure, but also additional regulation of access procedures 
to the infrastructure of these facilities for not only construction and installation, but also 
technical maintenance of the constructed telecommunication networks. 

3. Transparency can also be improved by creating a database or a single information node 
that includes information about all planned engineering activities that are potentially of interest 
for the purpose of deploying optical fiber. 

4. To improve the procedures for coordinating the ICT infrastructure co-deployment with 
road transport and electricity infrastructure, it is necessary to strengthen cooperation and 
interaction between departments of government agencies and private companies, which may 
benefit from this type of cooperation.  

5.  It is recommended to develop a single information portal, which may become a fragment 
of one of the government investment and construction portals, or it may be created outside of the 
government framework for these purposes. 
 
 
 

 
. 
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Annex A. Assessment of the infrastructures’ compatibility 
 

A.1.1.  Analysis of compatibility characteristics of projects "R1" and "T1" 
 
№ Factors (j) Parameters Assessing the object 

of transport or 
electricity 

infrastructure 

Assessing the object 
of ICT 

infrastructure 

1 Technical factor Level of dependency 
of the infrastructure 
object from the 
availability of 
electricity 

8 
(most of the highway 
route runs near the 

existing power 
transmission line) 

7 
(technology depends 

from electricity) 

Maximum duration 
of the infrastructure 
object’s operation 

7 
(15 years and more) 

7 
(20 years and above) 

Mean value 7.5 7 
2 Organizational 

factor  
Level of regulation 
of the process of 
construction and 
operation of an 
infrastructure object 
with objects of 
another type 
 

1 
(lack of regulatory 

acts) 

1 
(lack of regulatory 

acts) 

Level of coincidence 
of the number of 
approvals (compared 
with independent 
construction) 
 

3 
(lack of clear and 
direct document 

approval 
mechanisms in case 
of co-deployment) 

3 
(lack of clear and 
direct document 

approval 
mechanisms in case 
of co-deployment) 

Presence in the team 
overseeing the 
creation of the 
infrastructure object, 
specialists familiar 
with the benefits of 
co-deployment 
 

1 
(no co-deployment 

experience) 

1 
(no co-deployment 

experience) 

Form of ownership 
of the planned 
infrastructure object 

1 
(public) 

1 
(public) 

Degree of 
complexity of 
infrastructure 
management 
 

3 
(lack of clear 
operational 
management 
mechanisms) 

3 
(lack of clear 
operational 
management 
mechanisms) 

Mean value 1.8 1.8 
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3 Geographical 
factor 

Level of coincidence 
of the route of 
infrastructure 
facilities (in case of 
their independent 
construction) 
 

9 
(not the entire route 
of the road coincides 
with the fiber optic 

link) 

3 
(not all FOCL length 
coincides the route 

of the highway) 

Level of influence of 
climatic and weather 
conditions, geodetic 
and other features on 
the construction and 
operation process 
 

7 
(the road goes 

around the Kordai 
mountain pass) 

3 
(difficulty laying in 

the highlands) 

Mean value 8 3 
4 Socio-economic 

factor 
Level of 
complication 
(appreciation) of the 
technological 
process during the 
passage of difficult 
terrain 

10 
(significant rise in 

price) 

7 
(rise in price due to 
the complexity of the 

delivery of 
equipment to the 

mountainous 
regions) 

Level of social or 
military (defense) 
significance of the 
infrastructure object 
 

10 
(international 
importance) 

7 
(social value) 

Additional 
opportunities 
received by the 
infrastructure object 
from co-deployment 
with other, including 
improving the 
quality  

7 
(additional 

opportunities for the 
implementation of 

"smart technologies" 
in this section of the 

road) 

5 
(image component) 

Mean value 9 6.3 
 
A.1.2 Assessment of the compatibility of objects "R1" and "T1" 

Группа факторов Object of transport 
or electricity 

infrastructure 

Object of ICT 
infrastructure 

Maximum 
deviation 

Technical 7.5 7 0.5 
Organizational 1.8 1.8 0 
Geographical 8 3 5 
Socio-economic 9 6.3 2.7 
Mean value 6.6 4.5 2.05 
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A.2.1.  Analysis of compatibility characteristics of projects "R2" and "T2" 
 
№ Factors (j) Parameters Assessing the object 

of transport or 
electricity 

infrastructure 

Assessing the object 
of ICT 

infrastructure 

1 Technical factor Level of dependency 
of the infrastructure 
object from the 
availability of 
electricity 

3 
(no existing power 
transmission line 
along the road) 

7 
(technology depends 

from electricity) 

Maximum duration 
of the infrastructure 
object’s operation 

7 
(25 years and above) 

7 
(20 years and above) 

Mean value 5 7 
2 Organizational 

factor  
Level of regulation 
of the process of 
construction and 
operation of an 
infrastructure object 
with objects of 
another type 
 

1 
(lack of regulatory 

acts) 

1 
(lack of regulatory 

acts) 

Level of coincidence 
of the number of 
approvals (compared 
with independent 
construction) 
 

3 
(lack of clear and 
direct document 

approval 
mechanisms in case 
of co-deployment) 

3 
(lack of clear and 
direct document 

approval 
mechanisms in case 
of co-deployment) 

Presence in the team 
overseeing the 
creation of the 
infrastructure object, 
specialists familiar 
with the benefits of 
co-deployment 
 

3 
(probably no co-

deployment 
experience) 

3 
(probably no co-

deployment 
experience) 

Form of ownership 
of the planned 
infrastructure object 

1 
(public) 

1 
(public) 

Degree of 
complexity of 
infrastructure 
management 
 

3 
(lack of clear 
operational 
management 
mechanisms) 

3 
(lack of clear 
operational 
management 
mechanisms) 

Mean value 2.2 2.2 
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3 Geographical 
factor 

Level of coincidence 
of the route of 
infrastructure 
facilities (in case of 
their independent 
construction) 
 

10 
(whole route of the 
road coincides with 
the fiber optic link) 

10 
(whole route of the 
road coincides with 
the fiber optic link) 

Level of influence of 
climatic and weather 
conditions, geodetic 
and other features on 
the construction and 
operation process 
 

5 
(difficult to detect) 

5 
(difficult to detect) 

Mean value 7.5 7.5 
4 Socio-economic 

factor 
Level of 
complication 
(appreciation) of the 
technological 
process during the 
passage of difficult 
terrain 

3 
(terrain without 

complex 
geographical 

features, but with 
elevations, which 

can increase the cost 
of the project) 

1 
(terrain without 

complex 
geographical 

features for fiber 
optic lines) 

Level of social or 
military (defense) 
significance of the 
infrastructure object 
 

8 
(partially 

international 
importance) 

7 
(social value) 

Additional 
opportunities 
received by the 
infrastructure object 
from co-deployment 
with other, including 
improving the 
quality  

7 
(additional 

opportunities for the 
implementation of 

"smart technologies" 
in this section of the 

road) 

5 
(image component) 

Mean value 6 4.3 
 
A.2.2 Assessment of the compatibility of objects "R2" and "T2" 

Группа факторов Object of transport 
or electricity 

infrastructure 

Object of ICT 
infrastructure 

Maximum 
deviation 

Technical 5 7 2 
Organizational 2.2 2.2 0 
Geographical 7.5 7.5 0 
Socio-economic 6 4.3 1.7 
Mean value 5.17 5.25 0.9 
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Annex B. Calculation of the expected amount of annual revenues 
 

The sequence of calculation of the expected amount of annual revenues from the operation of 
the ICT infrastructure is given in Table. B.1. 

 
Indicator Formula 

Potential constant 
demand from local 
population, PCDlp 

PCDlp=dt ×Ai ×dlps ×Pr, 

where dt – proportion of the population’s expenses for 
communication services; Ai  – average incomes of the population 

(in national or other currency); dlps – proportion of solvent 
population (age from 18 to 65 years); Pr – region population. 

Potential probable 
demand from local 
population, PPDlp 

PPDlp=dt ×Ai ×dlps ×Pr ×(1+Kdi) 

Kdi the possibility of increasing demand 

Coefficient considering 
the demand for ICT 
services from children 
supported by parents 

Kch= dch ×Pr ×(1-Pb) × dt ×Ai, 
where dch – proportion of children aged 7 to 18 years; Pr – region 

population; Pb - proportion of content not received by children due 
to parental control; dt – proportion of the population’s expenses for 
communication services; Ai  – average incomes of the population 

(in national or other currency). 

Coefficient considering 
the demand for ICT 
services from the older 
age group 

Kold= dold ×Pr ×Pold × dt ×Ai, 
where dold – proportion of population over 65 years old; Pr – region 

population; Pold – average share of content used by this age 
category compared to base group content; dt – proportion of the 

population’s expenses for communication services; Ai  – average 
incomes of the population (in national or other currency). 

Coefficient considering 
the presence of regular 
demand from tourists 

Kt=Qt ×Ec 
where Qt is the number of tourists; Ec is the average cost of 

communication services for this category of users. 

Competitive Factor (Co) Сo= Scc ×dt ×Ai + 0,5Scs× dt ×Ai 
where Scc - the proportion of users who use the services of 

competitors (or alternative forms of communication) and do not 
plan to change the operator; Scs - the proportion of users who 

simultaneously use the services of several operators (based on the 
ratio of costs for communication services 50/50); dt is the 

proportion of the population’s expenses for communication 
services; Ai - average incomes of the population (in national or 

other currency). 
Expected amount of 
annual revenues 

EP = 12(PPDlp+ Kch+ Kold+ Kt- Сo) 

Table B.1 – The sequence of calculation of the expected amount of annual revenues from the 
operation of the ICT infrastructure 

 



 In-depth national study on ICT infrastructure co-deployment with road transport and electricity infrastructure in Kazakhstan 

 

88  
 

The sequence of calculation of the expected amount of annual revenues from the operation of 
the road transport or electricity infrastructure is given in Table B.2. 

 
Indicator Formula 

Traffic revenue Rtr = Rtr
av. ×Li 

where Rtr
av - average revenues per kilometer of the road from 

traffic, Li - the length of the road 

Potential constant demand 
from local population 

PCDlp=dt ×Ai ×Н, 

where dt – proportion of household expenses on transport and 
electricity services; Ai  – average incomes of the population 
(in national or other currency); Н – number of households in 

the region. 

Potential ongoing demand for 
transport and electricity 
services from businesses 

PCSв=



n

i
i

1
iQE , 

where QEi – business unit; Ei – average monthly expenses of 
the i-th business unit for transport and power supply services; 

N – number of business units. 

Coefficient considering the 
presence of regular demand 
from tourists  

Kt=Qt ×Ec 
where Qt - the number of tourists; Ec is the average cost of 
transport and electricity services for this category of users. 

Competitive Factor  Сo= Тi ×dt × St + Тi ×dе × Sе 
where St is the proportion of users who use several types of 

transport (personal, horse-drawn, etc.); Se - the proportion of 
users who simultaneously use different types of energy 

supply (generators, solar, wind, etc.); dt is the average cost of 
transport services; dе - average costs for power supply 

services; Ti is the total number of households and business 
units. 

General Demand GD= Rtr + PСDlp+ PCSв  
 

Expected amount of annual 
revenues 

EP = 12(GD + Kt - Сo) 

 
Table B.2 – The sequence of calculation of the expected amount of annual revenues from the 

operation of the road transport or electricity infrastructure 
 
The sequence of calculation of the expected amount of annual revenues from the co-operation 

of the road transport or electricity infrastructure together with ICT infrastructure is given in 
Table B.3. 
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Indicator Formula 

Traffic revenue Rtr = Rtr
av. ×Li 

where Rtr
av - average revenues per kilometer of the road from 

traffic, Li - the length of the road 

Potential constant demand 
from local population, PCDlp 

PCDlp=dt ×Ai ×dlps ×Pr, 

where dt – proportion of the population’s expenses for 
communication services; 

Ai  – average incomes of the population (in national or other 
currency); dlps – proportion of solvent population (age from 

18 to 65 years); Pr – region population. 

Potential probable demand 
from local population 

PPDlp=dtс ×Ai ×dlps ×Pr ×Kdi 

Kdi - the possibility of increasing demand, and, 
therefore, the cost of transport and communication services 

in case of quality improvement 
Coefficient considering the 
demand for transport and 
communication services from 
the worst age group 

Kold׳= dold ×Pr ×Pold × dtс ×Ai , 
where dold is the proportion of the population over the 

age of 65; Pr - the population of the region; Pold - the average 
proportion of transport and communications services used by 
this age category (the demand for similar services for people 
aged 18 to 65 is taken as 100%); dtc is the proportion of the 

population’s expenses for transport and communication 
services; Ai - average incomes of the population (in national 

or other currency 
Coefficient considering the 
presence of regular demand 
from various tourists 

Kt=Qt ×Ec 
where Qt is the number of tourists; Ec - average 

expenses for transport and communication services for this 
category of users. 

Coefficient considering the 
presence of regular demand 
from various tourists 

Kch= dch ×Pr ×(1-Pb) × dt ×Ai, 
where dch is the proportion of children aged 7 to 18 

years; Pr - the population of the region; Pb - share of content 
not received by children due to parental control; dt – share of 
the population’s expenses for communication services; Ai  – 

average incomes of the population (in national or other 
currency 

The coefficient considering the 
provision of regional services 
to social services (medical, 
financial, educational and 
other organizations) in terms 
of their average remoteness 
from settlements 
 

Tsi= dmcs ×Pr ×dt ×Ai, 
where dmcs is the proportion of the population who 

regularly receive medical, financial, educational and other 
services at a considerable distance from home; Pr - the 

population of the region; dt is the proportion of the 
population’s expenses for transport services; Ai - average 
incomes of the population (in national or other currency). 
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The coefficient considering the 
presence of the population’s 
own transport, which reduces 
the demand for transport 
infrastructure services 

OwnT= dot ×Pr ×dt ×Ai, 
where dot is the share of the population that has its own 

transport; Pr - the population of the region; dt is the share of 
the population’s expenses for transport services; Ai - average 

incomes of the population (in national or other currency). 

Expected amount of annual 
revenues 

EP = 12(Rtr +PPDlp+ Kold׳ + Kt + Kch +Tsi - OwnT) 

 
Table B.3 – The sequence of calculation of the expected amount of annual revenues from the 

co-operation of the road transport or electricity infrastructure together with ICT infrastructure 
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Annex C.  Modern technologies for ICT infrastructure co-deployment with road 
transport and electricity infrastructure75 

 
Ty
pe 

Laying 
environ

ment 

FOC laying 
technology 

Brief description, 
application 

Basic advantages Basic 
disadvantages 

А1 The soil Installation of 
FOC in open 

soil 

 laying the cable in the trench 
(trench method) 

 trenchless method using cable 
layers or horizontal drilling 
rigs. 

Surpasses air FOC 
line in reliability 

Assumes the use of 
armored cable 

А2 The soil Laying a FOC 
in a mini 

trench in the 
soil 

Mini trenches are about ten 
centimeters wide. They are 

used when laying FOCL in the 
ground on cottage plots and 

lawns. 

The appearance of 
the sites does not 

deteriorate. 

Cable laying depth 
is small 

А3 Road 
surface 

Laying the 
FOC in a mini-

trench in the 
road surface 

It is made before laying 
asphalt. 

A cable is laid in a trench with 
a width of 19 to 32 mm and a 
depth of up to 305 mm. The 
cable can be protected either 

by a special box, or by several 
layers of protective materials 

that are laid over it. After 
laying the cable, such trenches 
are poured with bitumen, after 

which asphalt is laid 

A narrow and 
shallow trench 

allows the passage 
of fiber over the 

soil, causing 
minimal damage to 
the infrastructure of 

the roads. 

Maintenance 
complexity 

А4 The soil Cable routing 
in protective 
polyethylene 
pipes (PPP). 

PPP, made of high strength 
polyethylene, lengths from 600 

to 4000 meters and are 
delivered on special bays or 

drums. 
They are laid in open trenches 

or in a trenchless way. 

Service life of PPP 
in the earth reaches 

50 years, 
Reliable FOC 

protection from 
damage, which will 

allow the use of 
inexpensive FOC 
without armor. 

Damage to the FOC 
during earthwork is 

excluded 
 
 
 
 

Takes longer than 
laying a FOC in 
open soil with a 
cable layer 

                                                             
75 https://skomplekt.com/technology/tehnologii_prokladki_vols.htm/ 
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Ty
pe 

Laying 
environ

ment 

FOC laying 
technology 

Brief description, 
application 

Basic advantages Basic 
disadvantages 

А5 cable 
ducts 

Cable 
installation in 
cable ducts 

Cable drainage consists of 
separate blocks (it can be 
concrete, asbestos-cement or 
plastic pipes of circular cross 
section with an inner diameter 
of 100 mm) at a depth of 0.4-
1.5 meters, hermetically joined 
together. 

Asbestos-cement 
nonpressure pipes 
are not subject to 
corrosion and decay, 
are not prone to 
fouling, have low 
thermal conductivity 
and high strength, 
much cheaper than 
products from other 
materials. 

Sharp edges and 
rough inner surface, 
which can lead to 
damage to the cable 
insulation when 
laying it in the 
sewer. 

А6 Tunnel Cable 
installation in 
manifolds and 
tunnels 

They come running only when 
necessary, for example, during 
the construction of the tunnel. 

  

L1 Air 
environ
ment 

Suspension 
cable 
installation 
using anchor 
clamps 

Suspension of a self-
supporting or 8-shaped cable 
on supports 

Reduction of 
construction time 
The necessity for 

land allotment and 
coordination 
disappears; 

Decrease the extent 
of possible damage 
at construction sites, 

as well as 
independence from 

soil types. 
The reliability of the 

fiber-optic cable 
laying along the 

supports is 
guaranteed when 

using a cable whose 
tension does not 

exceed 60% of its 
ultimate tensile 
strength (in any 

operating 
conditions). 

Shortened service 
life due to 

environmental 
influences, 

Susceptibility to 
increased 

mechanical stresses 
in adverse weather 
conditions, as well 
as the difficulty of 
calculating when 

exposed to loads in 
various operating 

conditions. 

L2 Air 
environ
ment  

Replacing a 
conventional 
ground wire of 
high-voltage 
power lines 
with new ones, 
inside which 
optical fibers 
are placed 

Obtain widespread in the 
construction of intrazonal and 
backbone optical networks 

L3 Air 
environ
ment  

Attaching an 
optical cable 
to a ground 
wire or phase 
cable of a low 
voltage power 
line 

On intrazone and local lines, a 
self-supporting cable 
suspension with fastening on 
the lower traverse is also used. 
This option is used both on 
power lines with voltage of 
110 kV and higher, and on 
overhead lines of lower 
voltage (10 kV and lower) 
along with low-voltage lines, 
lighting lines, and supports of 
contact networks of railways. 

 
 


