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Executive Summary 
 

Telecommunications of Kyrgyzstan are at the stage of development and formation of a market for 
modern telecommunication services. The country has formed the conceptual legislative framework 
for the development of the telecommunications sector and digital technologies. The 
telecommunications market of Kyrgyzstan is gradually developing competition in all segments. The 
number of Internet and mobile users is constantly increasing with a decrease in fixed-line telephony 
traffic. The Internet penetration in the country is quite low and is characterized by significant 
unevenness in the regions. In the world ratings of telecommunications development, Kyrgyzstan 
does not occupy the best positions. The average cost of telecommunication services is lower than 
the average for the Central Asia region, but quite high relative to the standard of living and quality 
of services. The main FOCLs are located, in most cases, along the main transport corridors. The 
main market trends: the growth of Internet services; reduction of traditional television and radio 
broadcasting; significant decrease in demand for fixed international and long-distance services; 
growth in the volume of cellular services; fierce competition between telecom operators and the 
resulting “price war”. 

 
The peculiarities of the geographical position, as well as the historical past of the country, when 

Kyrgyzstan was part of the Soviet Union as one of the Republics, dictate the features of the 
development of the country's transport infrastructure.  

The dominant position of road traffic reinforce the economic value of the road infrastructure 
development. However, there are still lack of quality road maintenance and often road paving is 
insufficient.  

The railway network of Kyrgyzstan is being left far behind over road infrastructure and 
demonstrates the infrastructure facilities regression. The only operator of the railways is the 
government company “Kyrgyz Railways”.  

The electrical power market of Kyrgyzstan uses predominantly clear energy and has huge 
potential to develop international transit energy market. Despite, large hydro resources and 
electrical market positive potential, electrical grid infrastructure achieve small improvements. 
Strategic development of hydroelectric power of Kyrgyzstan may receive a stronger international 
focus and it may be good to provide co-deployment framework for the potential investment 
projects.  

Due to the mountain geography of Kyrgyzstan, gas transportation infrastructure is represented 
only on a several areas and is poor indeed. Kyrgyzstan does not have the developed oil pipeline 
system.  

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

transport or electricity infrastructure. 
 Existing international and internal road routes became a platform for the FOCL network 

development. The main obstacles, which affect the ICT infrastructure co-deployment is the absence 
of transparent regulatory mechanisms and the lack strategical understanding of the benefits of such 
co-deployment. There is no known plans of governmental, and private related companies to 
implement ICT co-deployment. Despite the lack of strategic interest in co-deployment, Kyrgyzstan 
has conceptual framework, which could clarify understanding and lay the foundation of ICT co-
deployment.  
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There is no information from available investment railway projects relatively perspective ICT co-
deployment with future railway lines.  

In the electrical grid area, there are significant lack of regulatory support and implementation 
mechanisms that allow performing ICT co-deployment with telecom operators in full. There is no 
information from available resources about possible ICT co-deployment projects with the electrical 
grid infrastructure.  

There is no past or future ICT co-deployment projects with gas transportation system due to the 
extremely poor development of the last one.  

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

transport and electricity, are: 
– The State Committee for Information Technologies and Communications of the Kyrgyz 

Republic is responsible for coordination in the field of informatization, electric communications.  
– The Ministry of Transport and Roads of the Kyrgyz Republic implements state policy in the 

field of automobile, railway, electric and transport infrastructure; 
– The State Committee for Industry, Energy and Subsoil Use of the Kyrgyz Republic is the 

central executive body for energy complex. 
In the process of analyzing the activities of the Kyrgyzstan’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. The legislative framework of 
Kyrgyzstan does not contain provisions that would regulate the activities of the ICT infrastructure 
co-deployment and sharing with other infrastructure networks of the country. 

The conditions of placement, use and access to telecommunications are described in the Law of 
the Kyrgyz Republic “On Electric and Postal Communication”. Telecommunication operators and 
service providers can build, install and operate pillars, lines and other structures on the ground, in 
buildings, on bridges, pipelines, on roads, in sewers, railway tunnels and other places, having 
previously sent a notification and, if necessary, by entering into an agreement with the owners or 
other persons having rights to such land. Operators of public telecommunication networks are 
obliged to provide other telecommunication operators, cable television system operators and other 
media services with access to cable ducts, collectors, pillars and other facilities where it is 
technically possible.  

The legislation of Kyrgyzstan governing the telecommunications sector is, overall, 
technologically neutral. Relations in the field of electricity are regulated by the Constitution, the 
Civil Code, the Land Code and other acts. Operators and telecommunication service providers also 
have the right to use land plots allocated for public needs, including public roads, sidewalks or other 
public lands. In case of building the new roads (including toll roads), it is necessary to coordinate 
certain issues with other state institutions, which may delay coordination and obtaining the 
necessary documentation. 

 
Today it is necessary to develop a comprehensive Legislation of Kyrgyzstan on the ICT 

infrastructure co-deployment and sharing with other infrastructure networks: 
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– to prepare legislative acts on the vision of the national strategic policy in the field of the ICT 
networks co-deployment with other infrastructure networks; 

– to clarify defined functions and responsibilities of all institutions capable of contributing to 
the ICT infrastructure co-development with other infrastructure 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 
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 correlation, 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 Kyrgyzstan.  
 
Chapter 2 of this Report contains the brief overview of the telecommunication sector in 

Kyrgyzstan, 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 Kyrgyzstan.  

 
In Chapter 3 the transport and electricity infrastructure in Kyrgyzstan, 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 

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

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

with road transport and electricity infrastructure in Kyrgyzstan, 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 Kyrgyzstan. 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 Kyrgyzstan, including initial 
data templates for the design of ICT infrastructure co-deployment with road transport and 
electricity infrastructure in Kyrgyzstan 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 Kyrgyzstan are 
given, including improving regulatory support and approval procedures of ICT infrastructure co-
deployment with road transport and electricity infrastructure in Kyrgyzstan. 

 
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 Kyrgyzstan 
 

Telecommunications of Kyrgyzstan are at the stage of development and formation of a 
market for modern telecommunication services. In 1993, with the independence of 
Kyrgyzstan for the development of an independent telecommunications infrastructure, the state 
company “Kyrgyztelecom” was established and the implementation of the First 
Telecommunications Project, funded by the World Bank and the European Bank for 
Reconstruction and Development, began, creating the basic structure for the further development 
of a digital telecommunications network. 

 
 In 1997 “Kyrgyztelecom” was transformed into a joint stock company with a full-fledged 

corporate management structure and organized the Frame Relay packet data network, which 
united all regional centers of Kyrgyzstan. In 2001, “Kyrgyztelecom” received the status of an 
Internet service provider.  Since 2011, the subscriber base of ADSL users has been significantly 
increased, while the cost of broadband Internet access has decreased by 45%1. 

 
The country has formed the conceptual legislative framework for the development of the 

telecommunications sector and digital technologies. For the development of information 
technology and communications in Kyrgyzstan, the Digital Transformation Concept “Digital 
Kyrgyzstan 2019-2023”2 was developed. The main objectives of this Concept are following: 

– Creating new opportunities for the public through the development of digital skills; 
    – Providing high-quality digital services, improving efficiency, effectiveness, openness, 
transparency, accountability and combating corruption of the public administration system, 
increasing the level of citizen involvement in government and municipal decision-making 
through digital transformation of the state and municipal government; and 

– Ensuring economic growth through digital transformation of priority sectors of the 
economy, strengthening international partnership and the creation of new economic clusters. 

 

2.1. Traditional telecommunication services 

 

The telecommunications market of Kyrgyzstan is gradually developing competition in all 
segments. As of June 2019, 303 operators that own 507 licenses are registered in the 
telecommunications market3. Currently, the communications sector of Kyrgyzstan is represented 
by the following operators: 

– mobile communication - Alfa Telecom CJSC (MegaCom), SkyMobile LLC (Beeline) and 
NUR Telecom LLC (O!), SALAM; 

– Internet – “Kyrgyztelecom”, Asiainfo, ElCat, Intra Net; and 
– fixed telephony – “Kyrgyztelecom”, JSC "SaimaTelecom", LLC "Sapatcom". 
 

                                                             
1http://kt.kg/about_us/history1/ 
2http://www.ict.gov.kg/index.php?r=site%2Fsanarip&cid=27 
3http://ict.gov.kg/index.php?r=site%2Fpress&pid=405&cid=1 
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The number of Internet and mobile users is constantly increasing with a decrease in 
fixed-line telephony traffic. The number of active cellular subscribers in 2019 amounted to 
7,544,117 subscribers. The number of fixed-line subscribers is 324,778. In recent years, there has 
been a decrease in the number of fixed-line subscribers due to the development and expansion of 
the cellular services. The number of Internet users in the Kyrgyz Republic at the end of the 1st 
quarter of 2019 amounted to 5,002,933 subscribers. 

 
The volume of funds raised by telecom operators for the purchase of equipment amounted to 

183 million USD (12615.53 million KGS). The volume of services of telecom operators from 
licensed activities is given in Table 2.1. 

 

Type of service 2017 
Density 

per capita 2018 
Density 

per capita Growth, % 

The total volume of 
services, total, mln. KGS, 

including: 
24,009.5 3,910.26 23,172.1 3,707.52 -3.5% 

International, long-
distance telephone 

communication, mln. KGS 
302.1 49.18 168.0 26.88 - 44.4% 

Local telephone service, 
mln. KGS 

363.4 59.12 342.9 54.72 -5.6% 

Radio broadcasting, mln. 
KGS 

40.0 6.51 37.0 5.92 -7.5% 

TV broadcasting, mln. 
KGS 

940.8 153.09 759.3 121.44 -19.3% 

Mobile communication, 
mln. KGS 

8,741.5 1,423.61 9,308.9 1,489.28 6.5% 

Interconnect, mln. KGS 5,158.4 840.06 3,417.3 546.72 -33.8% 
Internet access, mln. KGS 8,209.6 1,336.97 8,868.3 1,418.88 8.0% 
Other services, mln. KGS 89.2 14.52 83.7 13.28 -6.2% 

Population, millions of 
peoples 

6,140 - 6,256 - +1.88% 

Table 2.1 – Financial results of telecommunications market in Kyrgyzstan 
 

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

The Internet penetration in the country is quite low and is characterized by significant 
unevenness in the regions. The Internet penetration in Kyrgyzstan is 34.5%, and fixed 
broadband penetration is only 4.2 subscribers per 100 inhabitants4. The subscription price for 
mobile broadband services averages 4.4% of gross national income per capita. Access to high-
speed Internet in Kyrgyzstan is poorly distributed. 

 

                                                             
4https://kaktus.media/doc/380739_kyrgyzstan_otstaet_po_dostypy_k_internety_ot_yzbekistana_armenii_i_azerbayd
jana.html 
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LTE / 4G coverage is increasing rapidly and reaches 40% of the population, and 3G coverage 
is 60%. The average connection speed in Kyrgyzstan is set at 3.8 Mbit/s, while the download 
speed for broadband at 10 Mbit/s is only 4% of connections. 

 
In the world ratings of telecommunications development, Kyrgyzstan does not occupy 

the best positions. At the same time Kyrgyzstan is on the 93rd place (22 Mbit/s) for mobile and 
on the 105th place (17 Mbit/s) for fixed in the rating of the speed for mobile and fixed broadband 
communication5.  
  

The average cost of telecommunication services is lower than the average for the Central 
Asia region, but quite high relative to the standard of living and quality of services. 
Kyrgyzstan is in the top 5 countries in the world with the cheapest mobile Internet6. The average 
cost of 1 GB of mobile traffic is 18 KGS (0.27 USD). At the same time the cheapest rate is 0.08 
USD, and the most expensive – 0.48 USD per 1 GB. In addition to the cheap cost of the Internet, 
in the long term, Kyrgyzstan may become one of the first countries in the region with access to 
free satellite Internet. Kyrgyzstan has become one of the six countries in the world that are 
participating in the satellite Internet project from the British company OneWeb. 

 
The main FOCLs are located, in most cases, along the main transport corridors. The 

following communication operators own the FOCL trunk lines: Kyrgyztelecom; Elcat; RCT; 
Anthea; Skymobile and Alfatelecom. Other operators lease communication lines. When building, 
points of presence are determined with a certain list of mandatory services and access for the 
state bodies, schools, hospitals, police. Settlements remote from highways may not have access 
to telecommunication services. 

2.3. The main trends and problems of the telecommunication market 

The main market trends:  
– the growth of Internet services by 8.0%;  
– reduction of traditional television and radio broadcasting;  
– a significant (by 44%) decrease in demand for fixed international and long-distance services;  
– growth in the volume of cellular services (by 6.5%);  
– the widespread use of instant messengers (WhatsApp, Viber, etc.) is gradually replacing the 

traditional voice traffic; and 
– fierce competition between telecom operators and the resulting “price war”. 

 
The main problems of the market:  
– low coverage of the population, especially in rural areas, with all types of 

telecommunication services, as well as a significant lag in the country in terms of digital 
readiness and the development of broadband access (not more than 5% of the population) among 
the countries of central and southern Asia; 

– high (relative to average incomes of the population) Internet access prices with low 
quality; 

                                                             
5https://www.speedtest.net/global-index 
6http://www.stat.kg/media/publicationarchive/dde27f81-3272-44bc-ad5b-cc7647fea167.pdf 
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– remoteness from international transport corridors and poor development of internal 
infrastructure, inhibiting both overall economic development and digitalization in the country; 
and 

– the lack of qualified personnel in the field of telecommunications and cybersecurity leads 
to the lack of a national personnel reserve for the development of ICT.  
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3. Transport and electricity infrastructure in Kyrgyzstan 
 

The geography of Kyrgyzstan is a predominantly high mountainous area with a developed 
system of rivers and lakes. The peculiarities of the geographical position, as well as the historical 
past of the country, when Kyrgyzstan was part of the Soviet Union as one of the Republics, 
dictate the features of the development of the country's transport infrastructure. 
 

There are two road and electrical grid infrastructures, which are making progress and 
have fundamental networks. The road transport infrastructure developed to the modern road 
network, including international transit corridors. However, this industry is struggling with 
increasing intensity of road transport, climatic conditions, insufficient funding, poor road 
coverage, and the lack of normal communication between the North and South of the country. 
Huge hydro resources of the country allow developing the energy sector using hydroelectric 
power plants, which are predominant in Kyrgyzstan. In the field of energy, there are also 
problems of equipment wear and maintenance, as well as maintaining a constant voltage level in 
the network.7 

 
The railway network of Kyrgyzstan has significant development gaps. It was inherited 

from the Soviet Union, and since then has not received any development. It is expressed in the 
complete fragmentation and lack of system of railway communication. The construction of new 
railways will effectively link the industrial areas of Kyrgyzstan, and therefore increase cargo 
turnover. 

 

3.1. Roads 

The dominant position of road traffic reinforce the economic value of the road 
infrastructure development. The road transport infrastructure of Kyrgyzstan is predominant 
and provides up to 96.6 per cent of freight and 99.8 per cent of domestic passenger traffic8 
(Figure 3.1).  

 
However, there are still lack of quality road maintenance and often road paving is 

insufficient. Kyrgyzstan ranks 122 out of 137 in terms of the quality of road transport 
infrastructure according to the global competitiveness index9. More than half of the all roads (70 
per cent) require major repairs and reconstruction10. Even on strategic international transport 
corridors, only about half of the road network is in good or excellent condition5 and the total 
length of paved roads is only 7,228 km. 

 
 
 
 

                                                             
7http://energy.unison.kg/sites/default/files/an_report_ru.pdf 
8http://mtd.gov.kg/strategiya-razvitiya-dorozhnogo-sektora-do-2025-goda/ 
9http://www3.weforum.org/docs/GCR2017-2018/05FullReport/TheGlobalCompetitivenessReport2017%E2%80%932018.pdf 
10http://mtd.gov.kg/dorogi/ 
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Type of the road Length, km Government Agency 

Public roads 
International 

~18,810 
~4,163 Ministry of Transport and Roads 

of the Kyrgyz Republic National  ~5,678 
Local ~8,969 

Municipal roads 15,272.35 Local government 
Total ~34,000  

Table 3.1 – The total length of roads in Kyrgyzstan11 
 
 

 
Figure 3.1 – Major transport corridors and flows in Kyrgyzstan12 

 
Ministry of Transport and Roads of the Kyrgyz Republic implements the state policy 

and manages the road transport infrastructure. It creates conditions for building, maintaining 
and improving the public roads; creates conditions for the deployment of modern technologies 
and standards; develops and implements documents on the strategic development of Kyrgyzstan 
in the field of automotive transport13. 

 
Road transport infrastructure require developments though the investments project 

governed by Ministry of Transport and Roads and other investors. Currently the major 
investment projects for the development of highways are: 

                                                             
11http://piumotc.kg/uploads/obi/strategy_axle_load_control_rus_final_151117.pdf 
12https://www.carecprogram.org/uploads/KGZ_RU.pdf 
13http://mtd.gov.kg/polozhenie-2/ 
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 The North-South alternative road project with a length of 433 km, which is very 
important for transport logistic system due to the access to raw materials and agricultural lands 
and possible transit international status14.  
 Improvement of 130 km of Bishkek-Osh International road, Phase 4, which includes 

repairing/construction of road sections and installation of road infrastructure facilities.  
 Project for the reconstruction of the Issyk-Kul ring road15. Issyk Kul region being the 

center of gravity for tourism because of the Issyk Kul mountainous lake. 
 

3.2. Railways 

The railway network of Kyrgyzstan is being left far behind over road infrastructure and 
demonstrates the infrastructure facilities regression. The railway network of Kyrgyzstan is a 
poor developed, mostly unrelated short dead-end railway lines, which provide access from 
Kyrgyzstan to the railway network of Kazakhstan and Uzbekistan (Figure 3.2). The railway 
network served by outdated infrastructure, which was deployed in the Soviet era, and currently is 
characterized by a low speed, analogue technologies and poor electrification16. 

 
 

Type of the railway Length, km Government Agency 

Northern line 323.4 
Ministry of Transport and Roads Southern lines 101.2 

Total 424.6  

Table 3.2 – The total length of railways in Kyrgyzstan17 
 
The only operator of the railways is the government company “Kyrgyz Railways”. It is 

engaged in passenger and freight traffic and is subordinate to the Ministry of Transport and 
Roads of the Kyrgyz Republic. 

 
The overall railway infrastructure needs to reverse existing stagnation by implementing 

development projects. Currently, “Kyrgyz Railways”18 oversees the following investment 
projects: 
 interstate railway on the route “Balykchy – Kochkor – Kara-Keche”. The project is being 

implemented as part of an integrated investment project, which includes the construction of the 
Kara-Keche power plant19; 
 railway along the route “China – Kyrgyzstan – Uzbekistan”. The implementation of the 

project will allow realizing the transit potential of Kyrgyzstan, as well as connecting Kyrgyzstan 
with the countries of South-East and West Asia20. 

                                                             
14http://piumotc.kg/ru/p1861900/ 
15https://www.unescap.org/sites/default/files/Kyrgyzstan_8.pdf 
16http://kjd.kg/ru/about/strategiya-razvitiya-zeleznyh-dorog/ 
17http://www.traceca-org.org/en/countries/kyrgyzstan/railway-transport/ 
18http://kjd.kg 
19http://kjd.kg/ru/investment-projects/stoitelstvo-vnutrenei-dorogi/ 
20http://kjd.kg/ru/investment-projects/marshrut-kitai-kyrgyzstan-uz/ 
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 possible route "North – South", which can later be extended to the border with Tajikistan 
in the area of Achilkaniya (to be a part of the Russia – Kazakhstan – Kyrgyzstan – Tajikistan 
railway line)21; 
 electrification project of the Lugovaya – Bishkek railway section (161 km). Currently, 

work is underway to clarify calculations of the volume of necessary investments, project 
profitability and payback period22; 
 reconstruction project of the Balykchi – Chaldovar – Lugovaya railway section (324 

km)23. 
 
 

 
Figure 3.2 – Existing and future railway lines in Kyrgyzstan24 

 

3.3. Electrical grids 

The electrical power market of Kyrgyzstan uses predominantly clear energy and has 
huge potential to develop international transit energy market. Territory of Kyrgyzstan is 
served by the 16 hydroelectric power stations all over the Republic and by 2 heat power plants 
for Bishkek and Osh (Figure 3.3). 

 
Despite, large hydro resources and electrical market positive potential, electrical grid 

infrastructure achieve small improvements. Currently, approximately 37.5 per cent of 
electrical high-power transmission lines were maintained over than 40 years25 and require 
investments.  

 

                                                             
21http://www.traceca-org.org/fileadmin/fm-dam/TAREP/65ta/Master_Plan/MPA9.1KYRU.pdf 
22https://www.carecprogram.org/uploads/KGZ_RU.pdf 
23https://www.carecprogram.org/uploads/KGZ_RU.pdf 
24https://www.unescap.org/sites/default/files/Kyrgyzstan_8.pdf 
25http://www.nesk.kg/ru/svyazi-s-obshchestvennostyu/galereya/infografiki 
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Type of the power line Length, km Government Agency 

High-voltage110/220/500 kV 7,548 National Electric Grid of 
Kyrgyzstan Low-voltage 35 kV 4,613 

Total ~12,161  

Table 3.3 – The total length of power grid in Kyrgyzstan26 
 
 

 
Figure 3.3 – Main electric grid of Kyrgyzstan27 

 
The system operator for electrical grids network is the National Electric Grid of 

Kyrgyzstan (NEGK) OJSC. It transports electrical energy generated by power plants through 
high-voltage networks throughout Kyrgyzstan to distribution companies and large industrial 
consumers. 

 
Strategic development of hydroelectric power of Kyrgyzstan may receive a stronger 

international focus and it may be good to provide co-deployment framework for the 
potential investment projects. NEGK and Asian Development Bank oversees several projects 
tasked to improve power sector of Kyrgyzstan by implementing substation rehabilitation, 
modern equipment installation and development of FOCL at the routes Glavnaya – Karagacheva, 
Chuiskaya – Kemin, Parkovaya – Ala Archa,Kemin – Ala Archa28. NEGK under the energy 
project CASA-100029oversees the construction of a high-voltage power line Datka (Kyrgyzstan) 
– Hujant (Tajikistan) with a capacity of 500 kV and a length of 452 km in the territory of 
Kyrgyzstan. 

 

                                                             
26http://energy.unison.kg/sites/default/files/an_report_ru.pdf 
27https://www.adb.org/sites/default/files/project-documents/43456/43456-023-emr-en_0.pdf 
28http://nesk.kg/ru/aktsioneram-i-investoram/proekty/razvitie-sektora-energetiki?limit=25&limitstart=0 
29http://www.casa-1000.org 
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3.4. Other infrastructure networks in Kyrgyzstan 

 

Gas transportation infrastructure 

 
Due to the mountain geography of Kyrgyzstan, gas transportation infrastructure is 

represented only in several areas and is poor indeed. The total length of the gas transportation 
infrastructure of Kyrgyzstan is 4,195 km. The current level of gasification is 30 per cent of the 
total number of consumers. 

 
The gas transmission industry of Kyrgyzstan has the features of a monopoly through the 

“Gazprom Kyrgyzstan” LLC. Transportation, distribution, as well as reconstruction of gas 
pipeline systems in Kyrgyzstan is carried out by “Gazprom Kyrgyzstan” LLC, which is a 
subsidiary of Gazprom PJSC (Russian Federation)30. 

 
The gas transportation system can achieve progress through implementation of the 

General Plan of Gas Supply and Gasification of the Kyrgyz Republic until 2030. It is 
planned to achieve a level of gasification of the country up to 60 per cent by increasing the 
length of the gas transportation infrastructure by 4,400 km and providing autonomous 
gasification in remote areas. 

 
 

Oil transportation infrastructure 
 
Kyrgyzstan does not have the developed oil pipeline system. The share of oil as energy in 

Kyrgyzstan is only 5 per cent of all energy resources31. Existing oil fields are poorly developed 
due to lack of adequate infrastructure. Oil is transported by rails and roads.  

 
 

  

                                                             
30http://kyrgyzstan.gazprom.ru/about/project/genshema/ 
31http://www.mnenie.lv/enjergorjesursi-stran-cjentralnoij-azii 
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4. ICT infrastructure co-deployment with road transport and electricity 
infrastructure. Experience and perspectives of Kyrgyzstan 
 

4.1. co-Deployment with road transport infrastructure 

Kyrgyzstan has completely no experience in ICT infrastructure co-deployment with the 
new road transport infrastructure yet. Existing international and internal road routes 
became a platform for the FOCL network development. Since the 2000s with the building of 
Trans – Asian – European (TAE) FOCL, ICT infrastructure was built, if necessary, only 
alongside already existing road transport infrastructure. 

 
The main obstacles, which affect the ICT infrastructure co-deployment is the absence of 

transparent regulatory mechanisms and the lack strategical understanding of the benefits 
of such co-deployment. Among this, there are also factors that affect the ICT development with 
the road infrastructure in general32: 

 lack of approved standards for the construction and operation of fiber optic links; 

 during the reconstruction and construction of new roads, there are no requirements for 
deploying fiber-optic lines; 

 there are difficulties in land acquisition for the construction of fiber optic lines; and 

 in some cases, road services do not give permission for the construction of fiber optic 
lines in the zone of highways. 

 
The only regulatory mechanisms that is used is the Government decree. For example, in 

2014, the Bishkek – Osh DWDM fiber optic network along the already existing roads M41 and 
A365 was launched (Figure 4.1). To legitimize such a building there was issued the Decree of 
the Government of Kyrgyzstan of May 21, 2014 “On the construction of a high-speed backbone 
fiber-optic communication line Bishkek – Osh – Batken”. It stipulates the requirements “to 
ensure the possibility of laying cable communication lines in the security zone of the roads 
Bishkek – Osh, Osh – Batken, Sary-Tash– Karamyk and on bridges over the rivers”, to facilitate 
the construction, as well as to provide land acquisition for a period of 25 years for deploying the 
cable33. 

 
There is no known plans of governmental, and private related companies to implement 

ICT co-deployment. Under “Digital CASA”34 it is planned to build FOC alongside with the part 
of the future North-South alternative road but there is no information will it be implemented 
simultaneously or not. Moreover, project for improvement of Bishkek-Osh International road, 
Phase 4, could be a good platform for sharing ICT infrastructure as it connects the large cities of 
Kyrgyzstan and runs along quite densely populated sites.35 

                                                             
32https://cyberleninka.ru/article/v/otsenka-razvitiya-volokonno-opticheskoy-telekommunikatsionnoy-infrastruktury-
kyrgyzs 
33http://cbd.minjust.gov.kg/act/view/ru-ru/96495 
34http://www.ict.gov.kg/index.php?r=site%2Fproject&pid=69&cid=25 
35http://piumotc.kg/ru/p1861900/ 
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Route 

Technology 
Related existing road 

transport infrastructure 
Total length, km Network operators 

Osh (Kyrgyzstan) – Andizhan (Uzbekistan) through Dostyk, 2009 

SDH along A373 highway 70 
“Kyrgyztelecom” (segment in  

Kyrgyzstan) 
Kazakhstan–Kyrgyzstan, 2000 

SDH 

along M39 highway 
(via Choldovar) 

190 
“Kyrgyztelecom” (segment in 

Kyrgyzstan) 
along A2 highway 
(via Kamyshanovka) 

Batken (Kyrgyzstan) –Isfara (Tajikistan), 2009 

SDH road without number 25 
“Kyrgyztelecom” (segment in 

Kyrgyzstan) 
Karamyk (Kyrgyzstan) – Nura (China) through the Irkeshtam, 2013 

SDH along A371 highway 220 “ElCat” 
Bishkek (Kyrgyzstan) –Shaldybar (Kazakhstan), 2013 

SDH along M39 highway 120 “ElCat” 
Osh (Kyrgyzstan) – Kashgar (China) through the Irkeshtam, 2013 

SDH along A371 highway 240 “Kyrgyztelecom” 
Table 4.1 – Experience of Kyrgyzstan in the construction of FOCL 

along the existing road transport infrastructure36 
 

 
Figure 4.1 – Building of the main FOL "Bishkek – Osh – Batken" 

on the Toktogul – Torkent section along existing the M41 highway37 

                                                             
36www.unescap.org/sites/default/files/Broadband%20Infrastructure%20in%20North%20and%20Central%20Asia%2
0FINAL%20_Russian.pdf 
37http://sergek.kg/produktsiya/8-novosti/69-kompaniya-sergek-prinimala-uchastie-v-proekte 
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Despite the lack of strategic interest in co-deployment, Kyrgyzstan has conceptual 
framework, which could clarify understanding and lay the foundation of ICT co-
deployment. Within the “Digital Kyrgyzstan 2019-2023”38 concept the Roadmap regulating the 
future developing of technical standards on the FOC deployment before June 2020 was accepted. 
The FOC deployment standards possibly may be a good opportunity to implement ICT co-
deployment solutions on a regulatory basis. 

 

4.2. co-Deployment with railway transport infrastructure 

Kyrgyzstan has completely no experience in ICT infrastructure co-deployment with the 
new railway transport infrastructure. The features of the existing railway lines in Kyrgyzstan, 
which are expressed in fragmentation and small length, as well as in the partial or complete 
absence of electrification of the routes, reduce the possibility of co-deployment ICT 
infrastructure with the railway transport infrastructure. 

 
There is the only one known case of FOCL construction along already existing railway 

line39. The technology that was used to construct the FOC is unknown from resources available. 
 

Route 

Technology 
Related existing 

railway infrastructure 
Total length, km Network operators 

Lugovaya station (Chaldovar)  –Balykchy 

unspecified 
along Northern railway 

line Chaldovar – Balykchy 
~291 Anfeya (TM Optinetworks) 

Table 4.2 – Experience of Kyrgyzstan in the construction of FOCL 
along the existing railway infrastructure 

 
There is no information from available investment railway projects relatively 

perspective ICT co-deployment with future railway lines. Existing railway development 
strategy should pay attention to the possibilities and benefits of ICT co-deployment in the future 
investment projects. 

 

4.3. co-Deployment with electricity infrastructure 

“Datka – Kemin” high voltage line construction is the only experience of ICT co-
deployment in Kyrgyzstan. NEGK under the energy project CASA-100040 in 2012-2015 
constructed a transit high-voltage transmission line Datka – Kemin with a capacity of 500 kV 
and a length of 405 km in the territory of Kyrgyzstan (Figure 4.2). FOC was hanging on the 
power transmission lines, but this infrastructure possibly is currently not in use and not 

                                                             
38 http://cbd.minjust.gov.kg/act/view/ru-ru/216896 
39http://optinetworks.kg/index.php?act=view_material&id=7 
40http://www.casa-1000.org 
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accessible for use for telecom operators. At the same time, the issue of leasing available fibers to 
telecom operators and Internet providers is being considered: under “Digital CASA”41 and 
“Development strategy of Electrical grid of Kyrgyzstan by 2023”42 NEGK plans to provide data 
transmission services via existing FOCL to mobile operators, Internet providers and other 
organizations through a high-speed channel (100 Mb/s–10 Gb/s). This requires the creation of a 
3-level network based on DWDM/CWDM. The main direction is the provision of services of 
virtual networks of the L2/L3 VPN level and an access level network based on ETHERNET, 
xDSL technologies. Dedicated Internet access of levels from E1 to STM-64. 

 

 
Figure 4.2 – Route of Datka – Kemin electrical line with the FOC co-deployed 

 
In the electrical grid area, there are significant lack of regulatory support and 

implementation mechanisms that allow performing ICT co-deployment with telecom 
operators in full. Among this, there are also factors that affect the ICT development with 
electricity infrastructure in general43: 

– lack of approved standards for the construction and operation of fiber optic links along 
the electricity lines; 

– when reconstructing or building new electrical lines, there are no mandatory requirements 
for deploying fiber optic lines; and 

– power engineers do not allow to use their pillars for hanging the cable. 
 
Mostly FOC implemented on the already existing power transmission pillars by hanging 

the OPGW cable. In the framework of the project for the development of the energy sector in 

                                                             
41http://www.ict.gov.kg/index.php?r=site%2Fproject&pid=69&cid=25 
42http://nesk.kg/images/strategiya/_2023-_-1.pdf 
43https://cyberleninka.ru/article/v/otsenka-razvitiya-volokonno-opticheskoy-telekommunikatsionnoy-infrastruktury-
kyrgyzs 
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2017 44, the hanging of FOC and the simultaneous building the underground FOC were carried 
out (Figure 4.3). 

 
There is no information from available resources about possible ICT co-deployment 

projects with the electrical grid infrastructure. However it can be assumed, that with the 
construction of a 500 kV power line Datka (Kyrgyzstan) – Hujant (Tajikistan) under CASA-
1000 and trends of “Development strategy of Electrical grid of Kyrgyzstan by 2023”, the FOCL 
will be deployed as a continuation of the project Datka  – Kemin. 

 
There is no available information on leasing mechanism with electrical grid. Probably, 

based on a “Development strategy of Electrical grid of Kyrgyzstan by 2023”, it could be 
implemented as operating leasing and NEGK will be responsible for maintenance of the FOC. 

 
Route 

Technology Related existing electrical infrastructure 
Total length, 

km 
Network operators 

OPGW Glavnaya – Chuiskaya 59.9 
NEGK 

(internal use) 

OPGW Chuiskaya – Bystrovka 39.4 
NEGK 

(internal use) 

OPGW Bystrovka – Ala-Archa 93.4 
NEGK 

(internal use) 

OPGW Ala-Archa – Frunzenskaya 108.8 
NEGK 

(internal use) 

OPGW Glavnaya – Kara Balta 90.5 
NEGK 

(internal use) 

OPGW Kara Balta – Frunzenskaya 61.5 
NEGK 

(internal use) 

OPGW 
Power and District Heating Plant 
Bishkek – Parkovaya 

11.8 
NEGK 

(internal use) 

OPGW Parkovaya – Ala-Archa 7.8 
NEGK 

(internal use) 
Table 4.3 – Experience of Kyrgyzstan in the construction of FOCL 

along the existing electrical infrastructure under the development of the energy sector 
 

                                                             
44http://nesk.kg/ru/aktsioneram-i-investoram/proekty/razvitie-sektora-energetiki/974-proekt-po-razvitiyu-
energeticheskogo-sektora-vlep-glavnaya-karagachevaya 
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Figure 4.3 – Laying OPGW cable at existing electrical line “Parkovaya – Ala-Archa”45 

4.4. co-Deployment with other infrastructure networks 

Gas transportation system 
 
There is no past or future ICT co-deployment projects with gas transportation system 

due to the extremely poor development of the last one. There were also no FOC development 
along existing gas transportation system. There is no available information from open sources if 
there will be any ICT co-deployment at the framework of General Plan of Gas Supply and 
Gasification of the Kyrgyz Republic until 2030. 

 
Water channels infrastructure 
 
During the implementation of the project "Two valleys" in 2012 for laying FOC through the 

Chuy and Fergana valleys, communication operator Elcat found the solution to lay a cable along 
existing water channels within their protection zone. It increased the cable length, but at the same 
time increased the reliability of the FOC due to the less damage problems issues compared to 
FOC buried directly in the high mountain area46.  There is no available information of access 
mechanisms to the protection zones of water channels.    

                                                             
45https://www.adb.org/sites/default/files/project-documents/43456/43456-023-emr-en_0.pdf 
46https://elcat.kg/как-цифровую-магистраль-в-кыргызстан/ 



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

 

31  
 

5. Strategic and regulatory aspects of ICT infrastructure co-deployment with 
road transport and electricity infrastructure in Kyrgyzstan 
 

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

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

 
1. The State Committee for Information Technologies and Communications of the 

Kyrgyz Republic47 is a state executive authority that implements state policy that is responsible 
for the intersectoral coordination in the field of informatization, electronic governance, the 
use of electronic signatures, electronic services, electric and postal communications, including 
radio and television broadcasting. 

 
The purpose of the Committee is to create favorable conditions for the development of 

electronic signatures and the construction of a modern, high-tech, competitive data network 
for the formation and development of informatization, electronic management, the market of 
services in the field of communications, as well as integration into the global information space. 

 
The objectives of the Committee are: 
– the formation of a unified state policy in the field of informatization, electronic 

management, electronic signature, electronic services and communications; 
– creating favorable conditions for the development of information technology, 

electronic control, communication networks and systems; 
– creation of a single information space of Kyrgyzstan; 
– ensuring the integration of the communication infrastructure of Kyrgyzstan with 

international communication networks; 
– ensuring the implementation of information and communication technologies in 

state bodies and local authorities of Kyrgyzstan; and 
– development of a unified architecture of information and communication 

technologies that contributes to the innovative transformation of the public administration 
system in order to provide public services in electronic format for the population and business 
community of Kyrgyzstan. 

 
2. The Ministry of Transport and Roads of the Kyrgyz Republic48 is a state executive 

authority that implements state policy and administers in the field of automobile, railway, air, 
electric and water transport, except for the functions of control and supervision of activities in 
water transport, roads and railways. 

 
 
 

                                                             
47http://www.ict.gov.kg 
48http://mtd.gov.kg/ 
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The objectives of the Ministry are: 
– development of the market for services in the field of the road transport complex and 

protecting the interests of consumers; 
– creating conditions for ensuring safe and regular transport by all types of vehicles, 

improving the quality of their services; 
– creating conditions for the construction, maintenance and improvement of the 

technical condition of public roads; 
– implementation of measures to ensure road safety on public roads; 
– creating conditions for the introduction of advanced technologies, standards aimed at the 

development of the road transport complex; 
– the formation of a network of trunk roads, railways and airways, transport 

corridors with their integration into the system of international roads, railways and 
airways and transport corridors; and 

– development and implementation of documents on the strategic development of 
Kyrgyzstan in the field of automobile, railway, electric, air and water transport, roads and 
railways. 

 
3. The State Committee for Industry, Energy and Subsoil Use of the Kyrgyz Republic49 is 

the central executive body that exercises responsibility for the development and implementation 
of state policy in the field of industry (except for the food industry), fuel and energy complex 
and subsoil use. 

 
The purposes of the Committee are the development and implementation of a unified 

state policy in industry, the fuel and energy complex and the subsoil. 
 
The objectives of the Committee are: 
– increasing the effectiveness of state policy in industry, the fuel and energy complex and 

subsoil use, as well as ensuring energy security; 
– creating favorable conditions for the development of industry and the fuel and 

energy complex; 
– the development of incentive mechanisms for energy efficiency, energy conservation and 

the use of renewable energy sources; 
– creating conditions for reliable supply of consumers with energy resources, industrial 

goods and services; 
– state regulation of subsoil use issues and improvement of the management system of the 

state subsoil fund; and 
– systemic integrated geological study of the subsoil. 
 
In the process of analyzing the activities of the Kyrgyzstan’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. 

 

                                                             
49http://www.gkpen.kg 
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Creation and development of the regulatory framework for the ICT infrastructure co-
deployment with road transport and electricity infrastructure in Kyrgyzstan, it 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 
Kyrgyzstan 

 
No coordination mechanism between all designated ministries regarding the co-deployment or 

sharing of infrastructure has been identified. However, in accordance with the legislative acts of 
the Kyrgyz Republic, ministries interact with state bodies and local self-government bodies on 
all issues within their activities. 

 

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

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

 
 
 

The State Committee 
for Information 

Technologies and 
Communications 

The Ministry of 
Transport and Roads 

The State Committee 
for Industry, Energy 

and Subsoil Use 

Regulatory framework for the ICT 
Infrastructure co-deployment with road 

& railway transport infrastructure 

Regulatory framework for the ICT 
Infrastructure co-deployment with 

electricity infrastructure 
 



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

 

34  
 

 
Country Valid regulatory framework 

Belarus 

«Instructions for the placement and approval of the laying of 
FOC lines along roads»50 
(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»51 
Right of Way (RoW) Policy52 

Bangladesh “Guidelines for infrastructure sharing”53 

Republic of Korea 
"Road Act"54, Act No. 14539, 17 January 2017 

Telecommunications Business Act55 

EU 
Directive 2014/61/EU of the European Parliament and of the 
Council of 15 May 201456 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 

 
The legislative framework of Kyrgyzstan does not contain provisions that would regulate 

the activities of the ICT infrastructure co-deployment and sharing with other 
infrastructure networks of the country. 

 
The absence of such provisions creates a certain contradiction when the development of 

various infrastructure facilities is not coordinated, which can directly lead to: 
– decrease in the level of competitiveness between the operators of infrastructure networks 

(monopolization); 
– the possibility of obtaining permits for the implementation of certain projects in an 

“opaque” (unregulated) way; in addition, the presence of permits does not guarantee access to 
infrastructural facilities due to the lack of clear mechanisms for interaction between 
infrastructure operators; 

– an obstacle to the regional development of access to ICT, which directly negatively 
affects the implementation of the country's national digitalization project “Digital CASA - 
Kyrgyz Republic”; and 

                                                             
50 http://www.busel.org/texts/cat1ez/id5bwuyul.htm 
51  https://dit.tripura.gov.in/sites/default/files/Guidelines%20of%20RoW2013%2017102013.pdf 
52 http://www.jkit.nic.in/docs/rowpolicy.pdf 
53  http://www.btrc.gov.bd/guideline/infrastructure_sharing_guidelines.pdf 
54 https://elaw.klri.re.kr/kor_service/lawView.do?hseq=42009&lang=ENG. 
55 http://www.moleg.go.kr/english/korLawEng?pstSeq=47567 
56 http://eur-lex.europa.eu/legal-content/en/TXT/?uri=celex%3A32014L0061 



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

 

35  
 

– hindering the effective deployment of transit transport, energy and telecommunication 
corridors; Kyrgyzstan’s potential as a transit country cannot be fully realized without a modern 
regulatory framework. 

 
Relations in the field of electrical and postal communications are regulated by the Law of 

the Kyrgyz Republic “On Electric and Postal Communications” (No. 31 of April 2, 1998)57 
and other regulatory legal acts of Kyrgyzstan adopted in accordance with it. 

 
This law: 
– establishes the legal basis for the operation of communication networks and the 

provision of telecommunication and postal services in Kyrgyzstan; 
– determines the competence of state executive bodies authorized to regulate such services; 
– determines the mode of obtaining the necessary permissions to provide telecom 

services; and 
– defines the rights and obligations of legal entities and individuals operating 

telecommunications and postal networks and providing telecommunication and postal services, 
and users of these services. 

 
The main secondary legislation in the field of communications includes: 
– Temporary regulations on licensing certain types of activities in the field of 

telecommunication and postal services, approved by the Government of the Kyrgyz Republic 
(No. 520 of September 2, 2014)58; 

– Rules for the provision of mobile radiotelephone services, approved by the Government 
of the Kyrgyz Republic (No. 97 of February 17, 2014)59; and 

– The procedure for licensing activities in the field of communications is regulated by the 
law of the Kyrgyz Republic “On the licensing and authorization system in the Kyrgyz Republic” 
(No. 195 of October 19, 2013)60. 

 
Since 2002 to the present day, the National Strategy "Information and Communication 

Technologies for the Development of the Kyrgyz Republic" has been in force. The purpose of 
this Strategy is to help build an information society in Kyrgyzstan, implement the comprehensive 
development framework and the National Poverty Reduction Strategy, which requires an 
effective, transparent and accountable public administration using ICT, creating a single 
information space and conditions for the development of all regions of Kyrgyzstan with ensuring 
equal access to information to all citizens. 

 
At present, the draft Medium-Term Strategy for Budget Expenditures of the State 

Committee for Telecommunications and Informatics and its subordinate units in the 
telecom sector for 2020 - 202261 is being considered, which includes, but is not limited to: 

– Program 1. State policy in the field of information and communication technologies 
and communications. The aim of the program is to create favorable conditions for the 

                                                             
57http://ud.gov.kg/index.php/ru/news/2-uncategorised/233-zakon-kr-ob-elektricheskoj-i-pochtovoj-svyazi 
58http://cbd.minjust.gov.kg/act/view/ru-ru/96977 
59http://cbd.minjust.gov.kg/act/view/ru-ru/96097?cl=ru-ru 
60http://cbd.minjust.gov.kg/act/view/ru-ru/205058 
61http://www.ict.gov.kg/index.php?r=site%2Fdoc&cid=11 
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development of electronic signatures and the construction of a modern, high-tech, competitive 
data transmission network for the formation and development of informatization, electronic 
management, the market of services in the field of communications, as well as integration into 
the global information space. 

– Program 2. Creation, modernization, operation and technical support of information 
systems. The purpose of the program is the development of e-government, the introduction of 
electronic public services. 

– Program 3. Regulation in the field of electric and postal communications. The goal of 
the program is to build a modern high-tech and competitive National Data Network and 
integrate the National Network into the global information space. 

 
At the end of 2018 the order of the State Committee for Information Technologies and 

Communications of the Kyrgyz Republic, “Unified Technical Requirements for Elements of 
Infrastructure ERPP / ERN in the Kyrgyz Republic” was approved, the purpose of which is to 
describe the basic technical and technological principles for building IT infrastructure for 
government bodies within the framework of the ERPP / ERN system. 

 
The conditions of placement, use and access to telecommunications are described in the 

Law of the Kyrgyz Republic “On Electric and Postal Communication”. Local state 
administrations and local governments provide telecommunications operators with space that 
meets technological standards to place their technical facilities. 

 
The location and size of space allocated for communication networks and for the provision of 

communication services are determined in accordance with the legislation and other normative 
acts of the Kyrgyz Republic. 

 
Telecommunication operators and service providers can build, install and operate 

pillars, lines and other structures on the ground, in buildings, on bridges, pipelines, on 
roads, in sewers, railway tunnels and other places, having previously sent a notification 
and, if necessary, by entering into an agreement with the owners or other persons having 
rights to such land or buildings. 

 
Any construction, installation and operation of a telecommunication network should be 

organized considering the requirements of environmental safety and without prejudice to the 
aesthetic qualities of the area where such work is performed. At the same time, measures are 
taken to reduce the possible damage caused to private property. Upon completion of any 
construction, installation or repair of a telecommunication network on a land plot, in a 
building or structure, the telecommunication operator must, at its own expense, restore the 
land plot, building or structure to its original view. 

 
Operators of public telecommunication networks are obliged to provide other 

telecommunication operators, cable television system operators and other media services with 
access to cable ducts, collectors, pillars and other facilities where it is technically possible. 

 
Any operator using such cable ducts, pillars and other structures must: 
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– be responsible for ensuring that its own facilities and services do not cause technical or 
physical interference with the operation of the network or the provision of services of the 
operator of the public telecommunications network; 

– take immediate action to remove any such interference; and 
– fully compensate the public telecommunications network operator for all costs, damages 

or other economic losses incurred as a result of the above interference. 
 
The legislation of Kyrgyzstan governing the telecommunications sector is, overall, 

technologically neutral. In practice, the use of a technology is limited only since the telecom 
operator can obtain the right to use the radio frequency spectrum allocated by the state only for 
the type of activity for which it has already obtained a license. At the same time, Article 16 of 
the Law “On Electric and Postal Communication” expressly stipulates that legal entities and 
individuals have the right to receive any license to operate communication networks or provide 
communication services, as well as any permission to use the radio frequency spectrum 
associated with it. 

 
Relations in the field of transport are regulated by the Law of the Kyrgyz Republic “On 

Transport”62, which defines the foundations of the legal, economic and organizational activities 
of transport in Kyrgyzstan. 

 
Also, legislation in the field of transport is represented by such laws and other legal acts: 
1. The Law of the Kyrgyz Republic “On Road Transport”63, which regulates the relations 

arising from the provision of services by road, which is part of the transport system of 
Kyrgyzstan. Relations related to the provision of services by road and urban land electric 
transport (trolleybus) and not regulated by this Law are regulated by other laws and other 
regulatory legal acts. 

2. The Law of the Kyrgyz Republic “On Rail Transport”64, which regulates public 
relations between carriers, government agencies, passengers, consignors, consignees, other 
individuals and legal entities when transporting passengers, baggage, cargo and mail by rail. 

3. The Law of the Kyrgyz Republic “On Roads”65, which defines the economic, legal basis 
and principles for managing roads by organizations and enterprises that ensure the development, 
repair, maintenance of roads, types and legal regimes of roads, territories and objects adjacent to 
roads, rights, obligations, as well as the responsibility of owners, departments in charge of roads, 
and users of roads; regulates the relationship between the road authorities of the Ministry of 
Transport and Communications of the Kyrgyz Republic with state authorities and local 
authorities. 

 
In 2015 a draft Strategy for the Development of the Road Sector until 202566 was submitted 

for consideration, the goals of which are to promote the country's economic development by 
ensuring public access to the markets for goods, labor and social services and achieving 
sustainable functioning of the road sector. 

                                                             
62 http://cbd.minjust.gov.kg/act/view/ru-ru/97 
63 http://cbd.minjust.gov.kg/act/view/ru-ru/203963 
64 http://cbd.minjust.gov.kg/act/view/ru-ru/111398 
65 http://cbd.minjust.gov.kg/act/view/ru-ru/80/20?mode=tekst 
66 http://mtd.gov.kg/strategiya-razvitiya-dorozhnogo-sektora-do-2025-goda/ 
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By the Decree of the Government of the Kyrgyz Republic on July 1, 2016, in order to develop 

the road network of Kyrgyzstan and improve the management system of the road industry, the 
"Main directions of the development of the road industry for 2016-2025"67 were adopted, the 
goals of which are to promote the economic development of the country by ensuring public 
access to markets goods, labor and social services and the achievement of sustainable 
functioning of the road industry through the improvement of the road management system. 

 
The main directions of the development of railway transport of Kyrgyzstan for 2014-202068 

are aimed at the development of railway transport to meet the needs of the economy and the 
population in efficient and uninterrupted transportation by rail and the development of transit 
potential. 

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

regulatory legal acts. 
 
Relations in the field of electricity are regulated by the Constitution, the Civil Code, the 

Land Code and other acts. 
 
One of the acts regulating the activities of the State Committee for Industry, Energy and 

Subsoil Use of the Kyrgyz Republic is the Development Program for the period 2018-2022. 
“Unity, Trust, Creation”69. 

 
The main laws of Kyrgyzstan in the field of electricity are: 
– The Law of the Kyrgyz Republic “On Energy”, which defines the basic principles of 

organization and regulation of economic activity in the fuel and energy complex; and 
– The Law of the Kyrgyz Republic “On Electricity”, the goals of which are to ensure a 

reliable, safe and uninterrupted supply of electricity, heat and improve the quality of services 
provided to all consumers, create a competitive environment and create an energy market, 
encourage the development of the private sector and attract investment. 

 
Also, relations in the field of power supply are regulated by government decrees and other 

regulatory legal acts. 
 
Thus, studying the laws and regulations, it was found that in accordance with Art. 31 and 32 

of the Law of the Kyrgyz Republic “On Electric and Postal Communication”, when designing 
and developing cities and other settlements, architecture and urban planning bodies together with 
design and construction organizations are required to take into account, in accordance with 
applicable standards, the requirements of telecommunication operators for the placement of their 

                                                             
67 http://cbd.minjust.gov.kg/act/view/ru-ru/98583?cl=ru-ru 
68 http://cbd.minjust.gov.kg/act/view/ru-
ru/97020?ckwds=%25d0%25a1%25d1%2582%25d1%2580%25d0%25be%25d0%25b8%25d1%2582%25d0%25b5
%25d0%25bb%25d1%258c%25d0%25bd%25d1%258b%25d0%25b5%2B%25d0%25bd%25d0%25be%25d1%258
0%25d0%25bc%25d1%258b%2B%25d0%25b8%2B%25d0%25bf%25d1%2580%25d0%25b0%25d0%25b2%25d
0%25b8%25d0%25bb%25d0%25b0%2B] 
69 http://cbd.minjust.gov.kg/act/view/ru-ru/12607 
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technical equipment. Operators and telecommunication service providers also have the right 
to use land plots allocated for public needs, including public roads, sidewalks or other 
public lands or structures by the state, administrative departments, local state administrations, 
local governments or state enterprises for construction, installation, operation, maintenance and 
repair of telecommunication networks and for the provision of telecommunication services. 

 
Telecommunication operators and providers have the right to build networks, structures or 

buildings or to provide services in accordance with the legislation of the Kyrgyz Republic, using 
property that they own or with respect to which they have acquired other rights by leasing, hiring 
or otherwise. 

 
These provisions are provided only when using public roads and will not apply when using 

toll roads in case of ICT infrastructure co-deployment with road transport and electricity 
infrastructure. 

 
Road projects, as well as projects for roads construction and reconstruction in terms of 

ensuring road safety, are subject to mandatory agreement with the bodies of the State 
Automobile Inspection of the Ministry of Internal Affairs of the Kyrgyz Republic. 

 
Design, construction and reconstruction of public and private roads as well as the development 

of technical norms, standards, technical rules and conditions regarding the design, construction 
and reconstruction of roads should be agreed with the Ministry of Transport and 
Communications of the Kyrgyz Republic. 

 
Legal entities and individuals interested in the construction and reconstruction of roads can 

participate in the financing of these activities after the conclusion of an agreement with the 
Ministry of Transport and Communications of the Kyrgyz Republic. 

 
In case of building the new roads (including toll roads), it is necessary to coordinate 

certain issues with other state institutions, which may delay coordination and obtaining the 
necessary documentation. 
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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. 

 
An example of calculating the average estimation of the key factor is given in Table 6.1. 
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# 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 correlation 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, taking into account 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 correlate 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 correlation of 
the number of approvals 
(compared with 
independent 
construction) 
 

In the process of designing and building an infrastructure 
object, a sufficiently large number of coordination procedures 
are required, including land allocation procedures, etc. In some 
cases, part of these processes correlates 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 correlation 
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 correlates 
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 correlates 
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 correlation 
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 Kyrgyzstan. 
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 Kyrgyzstan are given 
in Table 6.6. 

Project ID  Project title  Link on the detailed information 

R1 North-South Alternative Highway Project http://piumotc.kg/ru/p1861900/ 

R2 
The project of the internal railway "Balykchi 

– Kara-Keche" 
https://www.unescap.org/sites/defa

ult/files/Kyrgyzstan_8.pdf 

E3 
500 kV electric line Datka (Kyrgyzstan) –

Hujant (Tajikistan) 
http://www.casa-1000.org 

Table 6.6 – The prospective projects of the transport (or electricity) infrastructure of Kyrgyzstan 
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Projects for the prospective building of the ICT infrastructure of Kyrgyzstan are given in 

Table 6.7. 
 

Project ID Project title  Link on the detailed information 

T1 
FOCL along the North-South Alternative 

Highway 
 

http://www.ict.gov.kg/index.php?r=
site%2Fproject&cid=25 

T2 
FOCL along the route of 500 kV electric line 

Datka (Kyrgyzstan) – Hujant (Tajikistan) 
http://www.casa-1000.org 

 
Table 6.7 – The prospective projects of the ICT infrastructure of Kyrgyzstan 

 
The calculation results are shown in Table 6.8. 
 

Road transport or 
electricity 

infrastructure 
Project ID  

ICT infrastructure Project ID  

T1 T2 

R1 
∆KF=0.625 
(compatible) 

∆KF=2.135 
(not compatible) 

R2 
∆KF=2.55 

(not compatible) 
∆KF=2.625 

(not compatible) 

E3 
∆KF=2.05 

(not compatible) 
∆KF=0.9175 
(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 Kyrgyzstan 

 
As can be seen from Table 6.8, the most compatible objects are R1 / T1 and E3 / T2. 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. 
In turn, the least compatible objects are R2 and T2. This is due to the incompatibility of 
technologies, complete geographical mismatch, economic inappropriateness and, accordingly, 
unclear social benefits from the implementation of such projects. A recommendation here is to 
change the technology for deploying FOCL, as well as a significant route adjustment. 

 

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 
cost items both in the independent deployment of infrastructure (ICT, road transport or 
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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 
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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. 
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# 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 roadway, 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. 



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

 

66  
 

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 Kyrgyzstan 
 

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

Questions about the need to amend and develop the relevant regulatory legal acts of 
Kyrgyzstan are becoming the subject of discussion. So in the resolution of the national forum 
“Digital Kyrgyzstan: the development of communications in the regions”71 in April 2019, it was 
recommended: 

– to consider the draft Law of the Kyrgyz Republic “On Amending Certain Legislative 
Acts of the Kyrgyz Republic on Land Use Issues” regarding the allocation of various categories 
of land for communication purposes in order to develop telecommunications infrastructure in the 
country's regions; 

– to develop regulations on land use, regulation and simplification of the procedures for 
issuing telecommunication operators permits for the design, construction and installation of 
communication facilities, as well as making changes to include the possibility of placing 
communication facilities as a mandatory infrastructure element at the public, housing, civil and 
industrial buildings. 

 
In this regard, today it is necessary to develop a comprehensive Legislation of Kyrgyzstan 

on the ICT infrastructure co-deployment and sharing with other infrastructure networks, 
which should be accompanied by full-fledged implementation mechanisms, such as licensing, 
mapping of intersectoral infrastructure, coordination of the co-deployment mechanism, operation 
of infrastructures, etc. In this regard, it is recommended: 

– to prepare legislative acts on the vision of the national strategic policy in the field of 
the ICT networks co-deployment with other infrastructure networks, as well as disseminate 
this vision through documents and appeals to organizations involved in such co-deployment. The 
main idea of such legislative acts may be the requirements of “minimizing duplication of 
engineering work”, “accelerating the development of broadband access”, etc.; 

– clarify at the legislative level the clearly defined functions and responsibilities of all 
institutions capable of contributing to the ICT infrastructure co-development with other 
infrastructure networks. 

 
It is recommended that the development of the following missing regulatory documents be an 

important priority: 
– rules and standards for the design, co-deployment and operation of fiber optic 

communication lines with electricity infrastructure; 
– rules and standards for the design, co-deployment and operation of fiber optic 

communication lines with regional, national and international highways; 

                                                             
71 http://ict.gov.kg/index.php?r=site%2Fpress&pid=370&cid=1 
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– rules and norms for the design, co-deployment and operation of fiber optic 
communication lines with railway transport infrastructure (by using pillars of contact network or 
with cable laying in the ground); 

– general requirements and norms for the design of telecommunication linear cable 
structures; 

– instructions for the placement and approval of the laying of cable lines along existing 
roads and railways; 

– interindustry instructions on a single harmonization of land allotment standards for 
communication lines with road transport and electricity infrastructure; and 

– legislative and regulatory acts governing the relationship between government bodies, 
authorized organizations or operators of infrastructure networks that are involved in the design, 
development and maintenance of such co-deployment process. 

 
The above rules and design standards must include the following requirements: 
– applying the principle of planning and construction with minimizing costs without 

affecting the safety of the use of infrastructure networks; 
– applying the principle of planning, construction and operation with minimizing the time 

required for the restoration of ICT systems after natural disasters (through measures such as 
backup, emergency planning, preparedness for response, and staff training); and 

– applying principles of urban planning and telecommunication network planning friendly 
to the social environment with minimum construction duplications and damages that impact on 
the city and natural landscape. 

 
Road transport infrastructure 
 
Based on the geographical location and economic development in Kyrgyzstan, the strategic 

passenger and cargo directions correlate with the main highways, which provide coordination 
with the highways of neighboring states. Currently, in Kyrgyzstan, only the issuance of permits 
for laying communication lines along existing roads is regulated (Table 8.1). 

 
Authority Legislation base 

1. The State Automobile Inspectorate of the 
Ministry of Internal Affairs  
2. The Ministry of Transport and Roads or the 
authorized road authority 

The Law of the Kyrgyz Republic “On 
Roads”, Article 27: 
«…The construction of communication lines 
on public roads is permitted only by 
agreement…» 

Table 8.1 – Existing regulatory framework governing  
permits for laying communication lines along existing roads in Kyrgyzstan 

 
Considering the strategic importance of the roads’ development in Kyrgyzstan, it is 

recommended that improvements be made to the existing regulatory framework, as well as 
appropriate regulatory updates (Table 8.2). In this case, the road service will receive regulatory 
support for the construction and ownership of passive engineering telecommunication facilities: 
cable channels, antenna platforms, pillars for transceiver equipment, etc. And it will also receive 
a clearly defined mechanism of interaction between operators of infrastructure networks, which 
will allow, on a rental basis, to provide telecommunication services on fair and mutually 
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beneficial conditions the possibility of laying active telecommunications infrastructure along the 
roads to provide broadband communication. 

 
Rental terms can be regulated, for example, on a free basis: providing road services for 

unlimited use of broadband traffic for the purpose of ensuring automation, security and traffic 
management (“smart infrastructure”). In this case, it is possible to envisage the possibility of 
issuing to the road service of common permitting documents for such work. 

 

The Law of the Kyrgyz Republic 
“On Roads”72 

The need to refine the existing regulatory framework 

Article 23 “…The use of land by 
roads is determined on the basis 
of design documentation, 
requirements of standards, norms 
and rules of construction, repair 
and maintenance of roads and 
road safety…” 

Construction norms and Rules (SNiP KR 32-01: 2004) 
“Highway Design”: To finalize, considering the 
possibility of the passive ICT infrastructure co-
deployment (with using typical solutions for various ICT 
technologies) 
 
Rules Code (SP KR 32-01: 2006) “Code of typical 
technical rules for the construction and repair of roads”: 
To finalize, considering the possibility of the passive ICT 
infrastructure co-deployment (with using typical solutions 
for various ICT technologies) 
 

Article 23 "…The land of the 
alienation zone of roads is used 
only for the development, 
improvement and placement of a 
complex of road services…" 

Law of the Kyrgyz Republic “On Roads”: it is 
recommended that passive ICT infrastructure to be 
included into the road facilities, which can be used to 
control and automate processes on roads, and act as an 
object of roadside service 
 
 

Article 33 “…Development of 
technical norms, standards, 
technical rules and conditions 
regarding the design, construction 
and reconstruction of roads is 
organized and approved by the 
Ministry of Transport and Roads 
of the Kyrgyz Republic…” 

Ministry of Transport and Roads: to update in accordance 
with international best practice and to develop modern 
standards, instructions and mechanisms for interaction in 
the field of design and operation of roads together with 
ICT infrastructure 

Table 8.2 – The need to refine the existing regulatory framework and 
actualization of future regulatory developments in the field of the ITC infrastructure co-

deployment with road transport infrastructure 
 
 
Railway infrastructure  
 
Law of July 18, 2016 No. 121 “On Railway Transport”73 and Interstate Building Code 3.03-

01-95 “1520 mm Railways”74 directly include communication networks in the infrastructure 
                                                             
72 http://cbd.minjust.gov.kg/act/view/ru-ru/80/20?cl=ru-ru 
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objects of the railway, however, these communication networks are intended exclusively for 
internal use and there is no legal framework for co-deployment or sharing. 

 
Currently, only the procedure for admission, obtaining permission and conditions for 

construction and installation works in the right of way of existing railways is prescribed in the 
regulatory framework of Kyrgyzstan (Table 8.3). 

 
Authority Legislation base 

Representative of the State 
Enterprise "Kyrgyz 
Railways" or an authorized 
road authority 

Interstate Building Code 3.03-01-95 "Railways gauge 1520 
mm." 
Building in the railway right of way is allowed only under the 
direct supervision of a representative 

The organization operating 
the power line in the right of 
way of the railway 

Resolution of May 6, 2018 No. 189 paragraph 2.9 75  
In the railway right of way, the construction of communication 
lines is possible only with written permission 

1.  Infrastructure Owner 
2. State Enterprise "Kyrgyz 
Railways" or the owner of 
the railway 

Resolution of May 6, 2018 No. 189 paragraph          3.2276 
The placement, construction and operation of communication 
lines within the right of way is determined only by agreement 
in accordance with design documents  

Table 8.3 – Coordination of the building in the right of way of existing railways 
 
Considering the deadlock state of the railway infrastructure, as well as the activation of the 

Government of Kyrgyzstan represented by Ministry of Transport and Roads regarding the 
development of domestic and international railways, it is recommended to make improvements 
to the existing regulatory framework and provide new legislative framework (Table 8.4). 

 
 

Legislative regulatory 
framework 

The need to refine the existing regulatory framework 

Interstate Building Code 3.03-
01-95 "Railways gauge 1520 
mm" 

New regulatory acts: rules for building and operation, 
considering the possibility of co-deployment and operation 
of passive ICT infrastructure (typical solutions for various 
ICT technologies); 
or 
Interstate Building Code 3.03-01-95 “1520 mm gauge 
railways”: revision considering the possibility of co-
deployment and operation of passive ICT infrastructure 
(typical solutions for various ICT technologies) 
 

Resolution of May 6, 2018 No. 
189 

New regulatory acts: update the mechanism for obtaining 
permission to build communication lines in the railway 
right of way, considering the possibility of co-deployment 
and operation of passive ICT infrastructure 

                                                                                                                                                                                                    
73 http://cbd.minjust.gov.kg/act/view/ru-ru/111398 
74 https://arxkom.gov.az/regulatory/Normat/MCH/3.03-01-95.pdf 
75 http://cbd.minjust.gov.kg/act/view/ru-ru/11729 
76 http://cbd.minjust.gov.kg/act/view/ru-ru/11729 
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Regulation on the Ministry of 
Transport and Roads of 
December 12, 2016 No. 653: 
“Development and 
implementation of documents on 
the strategic development of the 
Kyrgyz Republic in the field of 
railway transport, and 
railways” 

New regulatory acts of Ministry of Transport and Roads: 
update in accordance with international best practice and 
develop modern standards, instructions and mechanisms 
for interaction in the design and operation of railways 
together with ICT infrastructure 

Table 8.4 – The need to refine the existing regulatory framework and 
actualization of future regulatory developments in the field of the ITC infrastructure co-

deployment with railway infrastructure 
 
Electricity infrastructure 
 
According to Article 36 of the Law of the Kyrgyz Republic “On Normative Legal Acts of the 

Kyrgyz Republic” dated July 20, 2009 No. 241, normative legal acts establishing guidelines, 
mechanisms of use and planning criteria for the National Electricity Network of the Kyrgyz 
Republic have expired. Due to the absence of such acts, energy companies may be required to 
prohibit certain types of work, ascertain facts of violations during the performance of work, and 
administrative fines may be imposed, which does not contribute to the establishment of 
“transparent” relations between infrastructure network operators in case of co-deployment or 
sharing of infrastructure objects. Given the positive prospects for the co-deployment of ICT and 
electricity infrastructure, it is recommended to organize appropriate regulatory updating (Table 
8.5). 

 
Legislative regulatory 

framework 
The need to refine the regulatory framework 

Rules for using the 
National Electricity 
Network of the Kyrgyz 
Republic77: expired 

New regulatory acts: 
– to develop and approve in the register the regulatory legal acts 
regulating the use of National Electricity Network; 
– to develop a section regarding the improvement of the National 
Electricity Network, planning its activities and commercial 
operation, considering the possible co-deployment and sharing of 
ICT infrastructure 

1. State Committee for 
Industry, Energy and 
Subsoil Use of the Kyrgyz 
Republic  
2. State Inspectorate for 
Environmental and 
Technical Safety 

New regulatory acts: to update in accordance with international 
best practice and to develop modern standards, instructions and 
mechanisms for interaction in the field of design and operation of 
electricity infrastructure together with ICT infrastructure 

Table 8.5 – The need to refine the existing regulatory framework and 
actualization of future regulatory developments in the field of the ITC infrastructure co-

deployment with electricity infrastructure 

                                                             
77 http://cbd.minjust.gov.kg/act/view/ru-ru/31489 
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Telecommunication infrastructure 
 
Currently, the framework for construction, installation and maintenance of telecommunication 

is prescribed in the regulatory framework of Kyrgyzstan (Table 8.6). 
 

Authority Legislation base 
Other infrastructure owners Law of the Kyrgyz Republic “On Electric and Postal 

Communications”, paragraph 3278 
“Telecommunication operators and providers may build, install 
and operate poles, lines and other structures on the ground, in 
buildings, on poles, on bridges, pipelines, on roads, in 
manifolds, railway tunnels and other places, having previously 
sent a notice and, if required, having entered into an agreement 
with owners or other persons having rights to such land plots or 
structures.” 

Telecommunication 
operator 

Law of the Kyrgyz Republic “On Electric and Postal 
Communications”, paragraph 3279 
In urgent cases, if it is necessary for the operator to carry out 
urgent work to restore the telecommunication network or to 
install telecommunication facilities on a land, in a building or in 
other structures that are not the property of such a 
telecommunication operator, the telecommunication operator 
must make every effort to notify the owner of the land, building 
or other structures and timely obtain his consent to carry out 
such work. Failure to obtain the consent of the owner is not an 
obstacle to carrying out these works and does not exempt the 
telecommunications operator from compensation for any 
damage caused during the performance of such works. 

Table 8.6 – Coordination on building and permits for telecommunication infrastructure 
 
Due to the lack of approved FOC construction standards it is recommended to make 

improvements of regulatory framework of Telecommunication infrastructure (Table 8.7) 
 

Legislative regulatory framework 
The need to develop of a new regulatory 

framework 
1. The State Committee for Information 
Technologies and Communications of the 
Kyrgyz Republic 
2. National Security Committee 
3. State Agency for Architecture, 
Construction and Housing and 
Communal Services 
4. other authorities 
according to “Digital Kyrgyzstan 2019-
2023” paragraph 2.1. “Digital ICT/IT 
infrastructure development” 

New regulatory acts: 
1. to develop modern standards for FOC 
construction in accordance with international best 
practice  
2. to develop feasibility study of FOC construction 
 

                                                             
78 http://cbd.minjust.gov.kg/act/view/ru-ru/42 
79 http://cbd.minjust.gov.kg/act/view/ru-ru/42 
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The State Committee for Information 
Technologies and Communications of the 
Kyrgyz Republic 
“interacts with state bodies, local 
governments on the functioning, 
construction, repair, reconstruction and 
maintenance of communication 
facilities”80 

The function of Committee could be expanded: 
the function of development of a mechanism for 
the interaction of telecommunication operators 
with operators of other infrastructure networks in 
case of co-deployment should be added. 

1. The State Committee for Information 
Technologies and Communications of the 
Kyrgyz Republic 

New regulation acts: guidelines on granting right 
of way permissions to telecom service 
licensees/infrastructure providers for FOC laying 
or ducts construction 

Table 8.7 – The need to develop of a new regulatory framework in 
the field of the Telecommunication infrastructure 

 
Cross-border co-deployment 
 
In case of cross-border ICT co-deployment, it is recommended to consider the existing 

telecommunication policy of neighbor countries (Table 8.8). 
 

Neighbor country International telecommunications policy 

China81 1. The right of operate and maintenance of the international 
transmission network and the international communication channel 
gates within China's territory must be owned by telecom operators who 
have obtained the right of access to China's international 
communication infrastructure. 
2. Enterprises that invest in or participate in the construction of 
international telecommunications projects must have the right to 
operate international communications infrastructure. 
3. International transmission network refers to all cable, wireless and 
satellite telecommunications facilities from the international 
communication channel gates within the territory to overseas countries 
and regions 

Kazakhstan82 Design and construction of transit, international lines and 
telecommunication networks are carried out by individuals and legal 
entities based on a license issued by the state authorized body in the 
field of construction 
 
 

                                                             
80 http://www.ict.gov.kg/index.php?r=site%2Fdoc&cid=11&did=5 
81 https://www.unescap.org/sites/default/files/f_Ms%20Yanting%20Li.pdf 
82 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 
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Uzbekistan83 Design and construction of telecommunication networks are carried 
out  on the basis of a license issued by the state authorized body in the 
field of construction 

Table 8.8 – Telecommunication policy of neighbor countries in case of cross-border ICT co-
deployment 

 

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

 

It is recommended to update the mechanisms of admission and approval for the building 
and the operation of infrastructure networks together with ICT infrastructure (Tables 8.1, 
8.3). In addition, it is recommended to develop a mechanism for obtaining uniform 
permitting documents for co-deployment with ICT infrastructure in authorized regulatory 
bodies. As the basis for the mechanisms and instructions development, it is possible to use the 
experience of other countries.  
 

For example, the Regulatory Commission on Telecommunications in Bangladesh has 
developed instructions84 where the procedure and conditions for sharing passive infrastructure 
are defined. According to instructions: 

– operators must organize co-deployment of new passive infrastructures to provide 
telecommunication services to subscribers. However, an individual operator can build a passive 
infrastructure only with permission; 

– the licensee is not allowed to build an optical / wired backbone transmission network if 
such networks of other operators are already available for sharing; 

– all operators must publish on their sites detailed information about the infrastructure 
available for sharing with other operators. The list should be updated monthly. Operators can 
issue a password to the licensed operators, and any other organizations to access information 
from the site. 

 
In addition, this instruction contains developed information forms for the owner of the 

infrastructure and the operator of the initiator of sharing, which are necessary for the 
implementation of the sharing procedure. 

 
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 

                                                             
83 http://www.lex.uz/acts/33152 
84 http://www.btrc.gov.bd/guideline/infrastructure_sharing_guidelines.pdf 
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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. 

 
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 8.2), which, in turn, will minimize the corruption 
component. 

 
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. 
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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 

 

 

Figure 8.3 – Generalized algorithm of actions for contacting a single information portal 

Log in to 
operator’s 

virtual cabinet

Choose 
current 
project

Set filters for 
the search

To do search 
of available 
operators

Compare of 
proposals

Choose one or 
more 

operators

Send a request to the appropriate 
operator (the operator will 

automatically receive a request)

Waiting for a 
message from 
an operator

If the answer is yes, the system automatically creates the 
virtual cabinet for the co-deployment project (track project 
status and coordinate between owners of infrastructures)

Signing the 
agreement 

(outside of portal)

Changing the 
project status

Choosing the 
organisations 

for design

Transfer of the 
project to the 

design 
organization



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

 

81  
 

9. Conclusions and Recommendations 
 

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

1. Telecommunications of Kyrgyzstan are at the stage of development and formation of a market 
for modern telecommunication services. The country has formed the conceptual legislative 
framework for the development of the telecommunications sector and digital technologies. The 
average cost of telecommunication services is lower than the average for the Central Asia region, 
but quite high relative to the standard of living and quality of services. 

2. The dominant position of road traffic reinforce the economic value of the road infrastructure 
development. 

3. There are still lack of quality road maintenance and often road paving is insufficient. The 
railway network of Kyrgyzstan is being left far behind over road infrastructure and demonstrates 
the infrastructure facilities regression. Despite, large hydro resources and electrical market 
positive potential, electrical grid infrastructure achieve small improvements. Due to the mountain 
geography of Kyrgyzstan, gas transportation infrastructure is represented only on a several areas 
and is poor indeed. 

4. Kyrgyzstan has completely no experience in ICT infrastructure co-deployment with the new 
road transport infrastructure yet. Existing international and internal road routes became a 
platform for the FOCL network development. The main obstacles, which affect the ICT 
infrastructure co-deployment is the absence of transparent regulatory mechanisms and the lack 
strategical understanding of the benefits of such co-deployment. 
 

5. There are no legal acts in Kyrgyzstan that allow to regulate 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. In case of building the new 
roads (including toll roads), it is necessary to coordinate certain issues with other state 
institutions, which may delay coordination and obtaining the necessary documentation. 
 
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. 
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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. 
 
The following recommendations could be given based on in-depth analysis above: 
 
1. To develop a comprehensive Legislation of Kyrgyzstan on the ICT infrastructure co-
deployment and sharing with other infrastructure networks. The list of specific proposals is given 
in Chapter 8. 
 
2.  To clearly defined functions and responsibilities of all institutions capable of contributing 
to the ICT infrastructure co-development with other infrastructure networks. 
 
3. To update the mechanisms of admission and approval for the building and the operation 
of infrastructure networks together with ICT infrastructure 
 
4. To develop a mechanism for obtaining uniform permitting documents for co-deployment 
with ICT infrastructure in authorized regulatory bodies 

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 tied to 
the availability of 

electricity) 

Maximum duration 
of the infrastructure 
object’s operation 

7 
(concrete coating - 
from 15 years and 

above) 

7  
(from 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 legal acts) 

1  
(lack of legal acts) 

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

5  
(half of the highway 

route does not 
include FOCL) 

10  
(the entire length of 
the FOCL correlates 
with the route of the 

road) 

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

8  
(it is necessary to 
build two flyover 

bridges, the 
difficulty of laying a 

road through a 
narrow gorge) 

5 
 (complexity of 
construction in 

mountainous areas, 
however less costly 

than road 
construction) 

Mean value 6.5 7.5 
4 Socio-economic 

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

8  
(significant 

appreciation) 

7  
(appreciation 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  
(road design is of 

national importance) 

8  
(significant social 
significance in the 
framework of the 

country's 
digitalization project 
Digital Casa-1000) 

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

7  
(promising 
additional 

opportunities for the 
implementation of 

"smart 
technologies") 

7  
(image component of 
the implementation 
of the digitalization 

project of the 
country Digital Casa-

1000) 

Mean value 8.3 7.3 
 
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 6.5 7.5 1 
Socio-economic 8.3 7,3 1 
Mean value 6.02 5.9 0.625 
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A.2.1.  Analysis of compatibility characteristics of projects "E3" 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 

10 
(full dependency) 

10 
(full dependency) 

Maximum duration 
of the infrastructure 
object’s operation 

9 
(25 years) 

9 
(20 years) 

Mean value 9.5 9.5 
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 legal acts) 

1 
(lack of legal acts) 

Level of correlation 
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 
 

8 
(experience hanging 
OPGW cable during 
the construction of 
the Datka-Kemin 

power transmission 
line) 

8 
(experience hanging 
OPGW cable during 
the construction of 
the Datka-Kemin 

power transmission 
line) 

Form of ownership 
of the planned 
infrastructure object 

1 
(public) 

1 
(public) 

Degree of 
complexity of 
infrastructure 
management 
 

2 
(lack of clear 

operational control 
mechanisms in the 
presence of high 

voltages) 

2 
(lack of clear 

operational control 
mechanisms in the 
presence of high 

voltages) 
Mean value 3 3 
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3 Geographical 
factor 

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

10 
(correlate) 

10 
(correlate) 

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

3 
(according to the 

project) 

1 
(no additional 

consctuctions are 
needed) 

Mean value 6.5 5.5 
4 Socio-economic 

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

5 
(without complex 

geographical 
features, but with 
elevations, which 

can increase the cost 
of the project) 

2 
(without complex 

geographical features 
for FOCL) 

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

10 
(international transit 

power line) 

7 
(FOCLs could 

potentially have 
social significance 
due to proximity to 

large populated 
areas) 

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

7 
(Promising 
additional 

opportunities for the 
implementation of 

"smart 
technologies") 

5 
(plans for the social 

use of FOCL on 
power lines are 

difficult to evaluate, 
but the image 

component is quite 
high) 

Mean value 7.33 4.66 
 
A.2.2 Assessment of the compatibility of objects "E3" and "T2" 

Группа факторов Object of transport 
or electricity 

infrastructure 

Object of ICT 
infrastructure 

Maximum 
deviation 

Technical 9.5 9,5 0 
Organizational 3 3 0 
Geographical 6.5 5.5 1 
Socio-economic 7.33 4.66 2.67 
Mean value 6.58 5.665 0.9175 
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A.3.1.  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 
(low dependency) 

10 
(the need for 

electrification) 

Maximum duration 
of the infrastructure 
object’s operation 

5 5 

Mean value 4 7.5 
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 legal acts) 

1 
(lack of legal acts) 

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

1 
(there is no 

compatibility 
mechanism 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 
(there is no co-

deployment 
experience) 

8 
(experience hanging 
OPGW cable during 
the construction of 
the Datka-Kemin 

power transmission 
line) 

Form of ownership 
of the planned 
infrastructure object 

1 
(public) 

1 
(public) 

Degree of 
complexity of 
infrastructure 
management 
 

1 
(lack of clear 

operational control 
mechanisms) 

2 
(lack of clear 

operational control 
mechanisms in the 
presence of high 

voltages) 
Mean value 1 3 
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3 Geographical 
factor 

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

1 
(there is no 
correlation) 

1 
(there is no 
correlation) 

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

7 
(high-mountain area) 

1 

Mean value 4 2 
4 Socio-economic 

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

7 
(significant rise in 

price) 

5 
(rise in price due to 

the special 
equipment usage) 

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

8 
(access to minerals) 

1 
(due to mismatch of 

routes, social value is 
minimal) 

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

2 
(the benefits of co-

deployment are 
unclear) 

2 
(the benefits of co-

deployment are 
unclear) 

Mean value 5.66 2.66 
 
A.3.2 Assessment of the compatibility of objects "R2" and "T2" 

Группа факторов Object of transport 
or electricity 

infrastructure 

Object of ICT 
infrastructure 

Maximum 
deviation 

Technical 4 7.5 3.5 
Organizational 1 3 2 
Geographical 4 2 2 
Socio-economic 5.66 2.66 3 
Mean value 3.665 3.79 2.625 
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A.4.1.  Analysis of compatibility characteristics of projects "R2" 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 

3 
(low dependency) 

7 
(technology depends 
on the availability of 

electricity)  

Maximum duration 
of the infrastructure 
object’s operation 

5 
 

7 
(20 years) 

Mean value 4 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 legal acts) 

1 
(lack of legal acts) 

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

1 
(there is no 

mechanisms for 
documents approval 

in case of co-
deployment) 

3 
(lack of direct 

mechanisms for 
documents approval 

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 
(there is no co-

deployment 
experience) 

1 
(there is no co-

deployment 
experience) 

Form of ownership 
of the planned 
infrastructure object 

1 
(public) 

1 
(public) 

Degree of 
complexity of 
infrastructure 
management 
 

1 
(there is no 

operational control 
mechanisms) 

3 
(lack of clear 

operational control 
mechanisms) 

Mean value 5 1.8 
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3 Geographical 
factor 

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

2 
(pass nearby but do 

not match 
completely) 

2 
(pass nearby but do 

not match 
completely) 

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

7 
(high-mountain area) 

5 
(complexity of 
construction in 

mountainous areas, 
however less costly 

than road 
construction) 

Mean value 4.5 3.5 
4 Socio-economic 

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

8 
(significant rise in 

price) 

7 
(rise in price due to 

the special 
equipment usage in a 
high-mountain area) 

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

8 
(access to minerals) 

3 

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

5 
(the benefits of co- 

deployment are 
possible when 

implementing smart 
technologies) 

2 
(the benefits of co-

deployment are 
unclear) 

Mean value 7 4 
 
A.4.2 Assessment of the compatibility of objects "R2" and "T1" 

Группа факторов Object of transport 
or electricity 

infrastructure 

Object of ICT 
infrastructure 

Maximum 
deviation 

Technical 4 7 3 
Organizational 5 1.8 3.2 
Geographical 4.5 3.5 1 
Socio-economic 7 4 3 
Mean value 5.121 4.075 2.55 
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A.5.1.  Analysis of compatibility characteristics of projects "E3" 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 

10 
(full dependency) 

6 
(technology depends 
on the availability of 

electricity)  

Maximum duration 
of the infrastructure 
object’s operation 

9 
(25 years) 

7 
(20 years) 

Mean value 9.5 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 legal acts) 

1 
(lack of legal acts) 

Level of correlation 
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 
 

8 
(experience hanging 
OPGW cable during 
the construction of 
the Datka-Kemin 

power transmission 
line) 

1 
(there is no co-

deployment 
experience) 

Form of ownership 
of the planned 
infrastructure object 

1 
(public) 

1 
(public) 

Degree of 
complexity of 
infrastructure 
management 
 

2 
(lack of clear 

operational control 
mechanisms in the 
presence of high 

voltages) 

3 
(lack of direct 

mechanisms for 
documents approval 

in case of co-
deployment) 

Mean value 3 1.8 
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3 Geographical 
factor 

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

1 
(there is no 
correlation) 

1 
(there is no 
correlation) 

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

3 
(according to the 

project) 

7 
(the difficulty of 

laying FOC in the 
mountains) 

Mean value 2 4 
4 Socio-economic 

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

5 
(but with elevations, 
which can increase 

the cost of the 
project) 

7 
(rise in price due to 

the special 
equipment usage in a 
high-mountain area) 

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

10 
(international transit 

power line) 

5 
(social significance 
in the framework of 

the Digital Casa-
1000 project) 

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

7 
(Promising 
additional 

opportunities for the 
implementation of 

"smart 
technologies", but it 

is not known 
whether this is 
included in the 
business plan) 

4 
(image component of 
the implementation 
of the digitalization 

project of the 
country Digital Casa-
1000, however, the 
number of potential 

customers is difficult 
to assess) 

Mean value 7.33 5.33 
 
A.5.2 Assessment of the compatibility of objects "E3" and "T1" 

Группа факторов Object of transport 
or electricity 

infrastructure 

Object of ICT 
infrastructure 

Maximum 
deviation 

Technical 9.5 6.5 3 
Organizational 3 1.8 1.2 
Geographical 2 4 2 
Socio-economic 7.33 5.33 2 
Mean value 5.46 4.41 2.05 
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A.6.1.  Analysis of compatibility characteristics of projects "R1" 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 

8 
(most of the highway 

route runs near the 
existing power 

transmission line) 

10 
(full dependency) 

Maximum duration 
of the infrastructure 
object’s operation 

7 
(15 years) 

9 
(20 years) 

Mean value 7.5 9.5 
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 legal acts) 

1 
(lack of legal acts) 

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

3 
(lack of direct 

mechanisms for 
documents approval 

in case of co-
deployment) 

3 
(lack of direct 

mechanisms for 
documents approval 

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 
(there is no co-

deployment 
experience) 

8 
(experience hanging 
OPGW cable during 
the construction of 
the Datka-Kemin 

power transmission 
line) 

Form of ownership 
of the planned 
infrastructure object 

1 
(public) 

1 
(public) 

Degree of 
complexity of 
infrastructure 
management 
 

3 
(lack of direct 

mechanisms for 
documents approval 

in case of co-
deployment) 

2 
(lack of clear 

operational control 
mechanisms in the 
presence of high 

voltages) 
Mean value 1.8 3 
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3 Geographical 
factor 

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

1 
(there is no 
correlation) 

1 
(there is no 
correlation) 

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

10 
(it is necessary to 
build two bridges, 
the difficulty of 

laying a road 
through a narrow 

gorge) 

6 
(the presence of 

power lines along the 
route) 

Mean value 5.5 3.5 
4 Socio-economic 

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

8 
(significant rise in 

price) 

6 
(the presence of 

power lines along the 
route) 

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

10 
(road of national 

importance) 

6 
(FOCL can 

potentially have 
social significance 
due to proximity to 
large populations 

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

7 
(Promising 
additional 

opportunities for the 
implementation of 

"smart 
technologies") 

5 
(plans for the social 

use of FOCL are 
difficult to evaluate, 

but the image 
component is quite 

high) 

Mean value 8.33 5.66 
 
A.6.2 Assessment of the compatibility of objects "R1" and "T2" 

Группа факторов Object of transport 
or electricity 

infrastructure 

Object of ICT 
infrastructure 

Maximum 
deviation 

Technical 7.5 9.5 2 
Organizational 1.8 3 1.2 
Geographical 5.5 3.5 2 
Socio-economic 8.33 5.66 2.67 
Mean value 5.78 5.41 2.135 
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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 
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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 infrastructure85 

 
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 

                                                             
85 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. 

 
 


