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Executive Summary 

For the Royal Government of Bhutan (RGoB), providing affordable and reliable communications 

facilities to all its citizens has always been a challenge due to the country’s rugged and mountainous 

terrain, small and scattered population, and landlocked nature. Nevertheless, recognizing the 

potential of information and communications technology (ICT) in boosting socioeconomic 

development, the RGoB has committed to the roll out of a national fibre-optic backbone infrastructure 

since 2015, through its National Broadband Masterplan Implementation Project. The Department of 

Information Technology and Telecom (DITT) of the Ministry of Information and Communications 

(MoIC) is responsible for coordinating the development of the ICT infrastructure. 

Prior to 2003, communications in Bhutan was only available through its fixed-line network, and Bhutan 

Telecom Limited (BTL) was the sole provider of the service. With the introduction of mobile telephony 

since 2003, the number of fixed line-subscribers have been decreasing steadily, while mobile 

subscribers have been increasing. By 2017, the number of mobile subscribers has reached 709,431, or 

90.9 per cent of the total population. Currently, there are eight Internet service providers in the 

country, but only three provide Internet services nationwide. 

In order to meet the growing demand for telecommunications services and increase the capacity of 

the national backbone network, BTL and the Bhutan Power Corporation (BPC) decided to co-deploy 

the first fibre-optic cable (FOC) system in the country in 2003. The optical ground wire (OPGW) cables 

were laid over BPC’s power transmission lines between Thimphu and Phuentsholing that ultimately 

connect to the Indian FOC system to access the submarine cable for international connectivity. The 

agreement between BTL and BPC stated that BPC would receive maintenance and lease fees, as well 

as the right to access 12 of the 24 cables. 

Subsequently, to promote a level playing field and encourage new operators to enter the market, all 

the fibre assets of BTL and BPC were consolidated following an executive order issued by the RGoB, 

and an agreement between the RGoB and BPC to execute the National Broadband Masterplan 

Implementation Project. Licensed operators were each allocated a pair of fibres by DITT without any 

lease charge. This arrangement intends to keep the price of Internet/telecommunications services low 

and affordable. The Division of Telecom and Space is responsible for the development of the fibre 

network and the allocation of fibre to licensed ICT players in the country. 

The operation and maintenance (O&M) of fibre assets have been assigned to BPC, and the RGoB pays 

annually, through MoIC, 2.5 per cent of the total value of fibre assets to BPC as O&M fees. The 

percentage of the asset value for O&M is reviewed every three years. The depreciation fund of 3.17 

per cent of the project cost for the end of life of fibres is also maintained. To oversee the national fibre 

assets, two committees have been established – the Systems Coordination Committee and the 

Technical Coordination Committee. 

The international gateways for Bhutan are in Phuentsholing and Gelephu. However, both gateways 

ultimately merge in Siliguri, India. In order to ensure redundancy, a third international gateway is 

being explored by the RGoB that is routed through Cox Bazaar, Bangladesh. The RGoB also plans to 

further expand the broadband network and consolidate new fibre-optic links. 
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The availability of fibre infrastructure and improvement in connectivity has led to the development of 

a number of RGoB initiatives including: (1) revamp and expansion of the Thimphu Wide Area Network 

/ Government Intranet; (2) development of the Thimphu Tech Park; (3) establishment of 200 

community centres; (4) the South Asia Subregional Economic Cooperation Information Highway 

Project; (5) the Public Service Delivery Initiative; and (6) the Druk Research and Education Network. 

Some ongoing challenges that the RGoB faces include: (1) providing reliable FOC network; (2) shortage 

of human resources; and (3) limited accessibility to the sites to fix faults and damages during disasters 

and natural calamities. With the increasing frequency and severity of natural disasters arising from 

global climatic changes, it is critical that Bhutan enhances the resilience of its telecommunications 

infrastructure. This includes strengthening ICT systems to withstand the impact of natural disasters 

and minimizing the time it takes to restore ICT systems after disaster events through various measures 

such as ensuring redundancy and backups, contingency planning, response readiness, and training 

and drills. 

Overall, the working paper provides a snapshot of Bhutan’s experience in the co-deployment of its 

national FOC network along the power transmission infrastructure, with information on the 

agreements and institutional arrangements made to facilitate the co-deployment and subsequent 

leasing of the fibres. We hope that this working paper demonstrates the benefits of co-deployment, 

and offers some good practices and lessons that others countries could consider adopting. 
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1. Introduction 

With rugged and mountainous terrains and dispersed settlements, Bhutan persistently faces 

challenges in delivering telecommunications services to all its citizens. However, to support 

socioeconomic development through the use of information and communications technology (ICT), 

the Royal Government of Bhutan (RGoB) has made the provision of universal broadband access a 

national priority. This commitment has resulted in the formulation and subsequent implementation 

of the National Broadband Masterplan in 2015. The Department of Information Technology and 

Telecom (DITT) of the Ministry of Information and Communications (MoIC) is responsible for 

coordinating the development of the ICT infrastructure nationwide (see Figure 1). 

 

Figure 1: Bhutan’s FOC network 

 
Source: DITT  

 

The DITT, through the National Broadband Masterplan Implementation Project, aims to establish a 

fibre-optic backbone network throughout the country and provide broadband connectivity to all  

dzongkhags (districts), dungkhags (subdistricts), gewogs (blocks) and chiwogs (lowest administrative 

unit comprised of several villages). Under the project, 18 out of 20 dzongkhags have been connected 
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with optical ground wire (OPGW) cables, and 201 out of 205 gewogs have been connected with all-

dielectric self-supporting (ADSS) cables. The DITT is currently the sole owner of the national fibre 

network and leases the fibres to telecom operators and Internet service providers (ISPs) at no charge 

to ensure a level playing field among the ICT players and to keep the price of 

Internet/telecommunications services low and affordable. In addition, the fibres are used by DITT to 

establish connectivity to community centres in the gewogs (see Section 11.3). 

Presently, there are two licensed telecom operators – Bhutan Telecom Limited (BTL) and Tashi 

InfoComm Limited (TICL). The BTL is a state-owned company and dominant market player. It provides 

both fixed and mobile services, while TICL is a private company incorporated in 2007 that provides 

mobile services only under the brand name "TashiCell". 

 

2. Overview of ICT in Bhutan 

Telecommunications services in Bhutan was established back in 1965 with an exchange between 

Phuentsholing, a border town, and Thimphu. In 1985, a microwave link to India was established, and 

in 1990, a satellite earth station was built to connect to the rest of the world. Subsequently, between 

1990 and 1995, the digital microwave transmission backbone was developed. With the advent of the 

Internet and the introduction of mobile cellular services, Bhutan has made great strides in ICT 

advancement in the last couple of years. The subsections below provide a snapshot of the ICT 

initiatives that have contributed to the development of the FOC network in the country. 

 

2.1. Fixed-Line Telephones 

Prior to 2003, before the introduction of mobile services, fixed-line telephone was the only medium 

for voice communications in the country. It was via fixed-line services that the sole 

telecommunications service provider, BTL, provided voice services, dial-up and broadband Internet 

services. As of December 2017, there were 21,364 fixed telephone subscribers with a penetration rate 

of around 2.7 per cent.1 With the growth of mobile telephony, however, fixed-line subscriptions have 

been steadily decreasing in the country (see Figure 2). 

 

  

                                                             

1 BICMA, Annual Report 2017 (2017). Available at http://www.bicma.gov.bt/bicmanew/data/reports/annual-
reports/Annual_Report_2017.pdf. 
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Figure 2: Number of fixed-line subscribers (2004-2015) 

 
 Source: DITT 

 
 

2.2. Mobile Phones 

Mobile service was introduced in 2003 in Bhutan. Starting with about 2,000 subscribers, the numbers 

increased rapidly, and by 2017 the number of subscribers reached 709,431, with a penetration rate of 

90.9 per cent.2 In 2017, BTL held 62 per cent of the market share, while TashiCell held the remaining3 

(see Figure 3). 

 

Figure 3: Market share of mobile operators in 2017 

 
Source: DITT 

 

 

                                                             

2 Ibid. 
3 BICMA, "Telecommunication Market Profile", 31 March 2019. Available at 
http://www.bicma.gov.bt/bicmanew/?page_id=555. 
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The rapid growth of mobile subscribers was partly due to the Rural Communications Project carried 

out by the Bhutan InfoComm and Media Authority (BICMA) from 2009 that aimed to connect 

unconnected villages with mobile services. The two licensed telecom operators – BTL and TICL – 

participated in the implementation of the project with subsidies provided from the Universal Service 

Fund. 

 

 

2.3. Mobile Broadband 

Internet services in Bhutan were launched in April 1999 by BTL. By 2008, BTL launched 3G service in 

major towns, and subsequently extended it to all 20 dzongkhags.4 4G service was then launched in 

October 2013 and is now available in the 20 dzongkhags. TashiCell, on the other hand, launched its 

3G service in December 2013 and 4G service in 2016, initially covering 16 dzongkhags, but by the end 

of 2018, services were extended to the remaining four dzongkhags. The total number of mobile 

broadband (3G and 4G) subscribers has reached 618,960 with a penetration rate of 79.4 per cent.5 

The breakdown of 3G and 4G subscribers by service provider is shown in Table 1. 

 

 

Table 1: Market share of mobile-Internet providers (as of March 2019) 

Operators (ISPs)  Mobile Internet Operational Areas 

Edge/GPRS 3G 4G 

Bhutan Telecom Limited - 439,722 131,000 Nationwide 

Tashi Infocomm Limited 2,199 162,773 67,210 Nationwide 

Source: BICMA, “Telecommunication Market Profile”, 31 March 2019. Available at 

http://www.bicma.gov.bt/bicmanew/?page_id=555. 

 

 

While there are eight ISPs operational in the country (see Table 2), only BTL, TICL and Nano provide 

Internet services nationwide. The rest provide services at the local level in a town or a dzongkhag. 

  
2.4. Leased-Line Broadband Services6 

The leased-line Internet connections are usually used by government ministries, corporations and 

large private business entities. Through tariff reduction to promote connectivity, smaller organizations 

and businesses are also able to connect to the leased line. The BTL is the dominant operator for leased-

line broadband services, followed by TICL (see Table 2). 

 

                                                             

4 The coverage in all 20 dzongkhags is limited to the dzongkhag capitals and towns only. 
5 BICMA, "Telecommunication Market Profile", 31 March 2019. Available at 
http://www.bicma.gov.bt/bicmanew/?page_id=555. 
6 Ibid. 
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Table 2: Market share of fixed-line Internet providers 

Operators (ISPs) Fixed-Line Internet Operational Areas 

Broadband Leased Line 

Bhutan Telecom Limited 13,261 726 Nationwide 

Tashi Infocomm Limited - 511 Nationwide 

DrukCom 133 3 Thimphu-Phuentsholing 

Supernet Infocomm 2 50 Phuentsholing 

Bitcom Systems - 6 Thimphu 

DataNet Wifi 183 27 Phuentsholing 

Nano - 77 Nationwide 

Drangdhen Tshonglay 34 11 Bumthang 

Source: DITT 

 
 

3. Co-Deployment of the ICT and Electricity Infrastructure 

While basic communications needs have been fulfilled to a large extent, there is an urgent need to 

bring broadband connectivity to the villages to facilitate the efficient delivery of e-governance 

applications and other public services. A broadband network infrastructure would not only improve 

mobile phone coverage but also accelerate the roll out of high-speed backbones to support all relevant 

sectors in the economy. The opportunity for co-deployment of the ICT and electricity infrastructure 

has made the implementation of the National Broadband Masterplan feasible. 

The co-deployment of infrastructure was first carried out by BTL and the Bhutan Power Corporation 

(BPC) back in 2003. The OPGW cables were installed over BPC’s power transmission lines7 between 

Thimphu and Phuentsholing that ultimately connect to the Indian FOC system to access the submarine 

cable for international connectivity. Prior to the installation of the FOC system, BTL maintained a 

satellite earth station for international connectivity, which incurred high operational costs and tariff 

rates. The installation of the FOC terrestrial network over power transmission lines significantly 

reduced operational costs and tariff rates. For the installation of this FOC system, the agreement 

between BTL and BPC stated that BPC would receive maintenance and lease fees, as well as the right 

to access 12 of the 24 cables. 

In 2004, BTL had synchronous transport module level 1 (STM-1) capacity of 155Mbps over the newly-

constructed OPGW system. Thereafter, BPC continued to install FOCs along all the power transmission 

lines in the western region of the country (see Table 3). The BPC installed the FOC system not only to 

lease to telecom operators, but also for its own internal use in developing telemetry, and voice 

                                                             

7 The OPGW cables were installed along the 66kV transmission lines. 
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communications for control and management of its power system, including its supervisory control 

and data acquisition (SCADA) system. 

 

Table 3: The FOC network in the western region of Bhutan 

Type of Link Connectivity Remarks 

OPGW (24 fibre) Thimphu - Paro Over 66kV power transmission lines 
Extended to Haa dzongkhag 

OPGW (24 fibre) Thimphu - Wangdue Over 66kV power transmission lines 

OPGW (24 fibre) Semtokha - Rurichu Over 220kV power transmission lines 

OPGW (24 fibre) Thimphu - Phuentsholing Over 66kV power transmission lines 

Source: BPC 

 

 

4. Consolidation of BTL and BPC’s FOC Assets 

Developing the national ICT backbone has been a priority for Bhutan. Given the small size of the 

broadband and telecom market in the country, the RGoB initiated the National Broadband Masterplan 

Implementation Project to roll out a network of FOCs (see Table 4), and provide fast and reliable 

broadband services to all 20 dzongkhags and to 201 gewogs. For the remaining four remote gewogs 

in the north – Lunana, Naro, Soe and Laya – plans have been made for them to be served by 

appropriate technologies. 

 

Table 4: The FOC route length on BPC transmission lines 

FOC Link Name Power Transmission Lines (kV)  Route Length (km) 

Chumdo-Haa 66 34.92 

Lobesa-Rurichu 66 20.39 

Phuentsholing-Gomtu 66 27.00 

Gelephu -Tingtibi 132 45.74 

Tingtibi-Nganglam 132 83.41 

 Kilikhar-Kanglung 132 29.72 

Nangkhor-Deothang 132 23.32 

Nangkhor-Nanglam 132 34.07 

Deothang- Motanga 132 12.33 
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Kurichu-Nangkhor 132 33.79 

Kurichu-Kilikhar 132 10.06 

Kilikhar-Tagmachu 132 42.86 

Thimphu-Phuentsholing 220 85.18 

Tsirang – Dagana 220 20.00 

Tsirang – Gelephu 220 40.99 

Source: BPC 

 

To facilitate the installation of FOCs over BPC’s power transmission lines, the RGoB directed MoIC and 

the Ministry of Economic Affairs – then Ministry of Trade and Industry – to coordinate and work 

together. Accordingly, a memorandum of understanding between MoIC and BPC on electricity 

infrastructure sharing was signed on 30 May 2007. The BPC was then provided with an ICT facility 

license in the same year to lease FOCs to ICT operators. 

However, in the effort to promote universal access to ICTs, improve the quality of service at affordable 

rates, and ensure the sustainable use of FoCs, the RGoB decided to consolidate all the FOC assets of 

BTL and BPC, as part of the National Broadband Masterplan Implementation Project. To this effect, an 

executive order was issued by the RGoB, and an agreement between the RGoB and BPC was signed 

on 30 September 2011. The consolidation of FOC assets contributed to the creation of a level playing 

field in the telecom market and for upcoming ICT players. Both BTL and BPC were given fair 

compensation for surrendering their FOC assets. 

Through the National Broadband Masterplan Implementation Project, OPGW cables in 18 dzongkhags 

and ADSS cables in 2 dzongkhags were installed to form the core fibre network (see Figure 1). Although 

this project was implemented by DITT, the actual on-site execution of the project and installation of 

the FOC network was outsourced through a competitive bidding process. The FOCs were installed on 

various voltage transmission lines (see Table 4), and the ADSS cables that were laid out terminated in 

201 gewogs. From the gewog centres, the fibres were further extended to the community centres, 

providing them with basic ICT services such as Internet browsing, and various online government-to-

citizen (G2C) services. 

Following the consolidation of FOC assets, BPC has been mandated to carry out the installation of 

FOCs on all power transmission lines – both existing and upcoming ones being constructed through 

the number of ongoing hydropower projects. The BPC is further responsible for managing the 

operation and maintenance (O&M) of the consolidated FOC assets for which a fund is provided. It 

should be noted that BPC also owns FOCs that have not been consolidated. 

For the services rendered, BPC has been given 6 out of 24 fibres for its internal use at no cost. Accounts 

for both the FOC assets and depreciation funds are maintained separately outside of BPC’s accounts. 
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These accounts are treated as government accounts and are not considered in any financial 

statements of BPC. For a more detailed discussion, refer to Section 7 on the institutional arrangements 

for consolidated FOC assets. 

 

Table 5: Total FOC length by dzongkhag 

No. Dzongkhag/District Distance (km) 

1 Bumthang 114.5 

2 Chhukha 326.2 

3 Dagana 207.5258 

4 Gasa 58.93 

5 Haa 84.962747 

6 Lhuntse 98.749 

7 Monggar 296.771 

8 Paro 95.203 

9 PemaGatsel 215.612 

10 Punakha 107.48 

11 Samdrup Jongkhar 211.727 

12 Samtse 198.765 

13 Sarpang 202.703 

14 Thimphu 207.24 

15 Trashigang 170.952 

16 Trashiyangtse 94.192 

17 Trongsa 139.462 

18 Tsirang 97.972 

19 Wangdue Phodrang 254.628297 

20 Zhemgang 250.117 

Source: BPC 

 
 

5. Fibre Leasing Framework 

Dark fibres are made available only to licensed telecom operators/ISPs currently in operation, and 

there are criteria that need to be fulfilled to be allocated the fibres (see Box 1). 
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Box 1: FOC lease conditions8 

• A lessee shall take managed services to all 20 dzongkhags using the fibre infrastructure within 

a reasonable time frame. This is to ensure a level playing field for all service providers and fair 

competition. 

 

• Only one pair of dark fibres along any physical route shall be allocated to one licensee. 

Allocations shall be made based on formal requests made by the lessee to the RGoB. 

 

• A lessee shall not assign or sublet any fibres in part or in their entirety to any other entities. 

Lessees are however permitted to lease managed services. 

 

• The applicable tariff lease of the dark fibre pairs shall be according to the revised BICMA 

Telecommunications Tariff Order, 2009 and amendments thereof. The tariff applicable to a 

lessee for a pair of fibres per kilometre per annum to the RGoB shall be zero until otherwise 

notified. 

 

• The RGoB reserves the right to revise the tariff in future if deemed appropriate. 

 

• Dark fibres shall not be allocated to any cable operators or multi-system operators at this 

time. Lessees may however lease the bandwidth from any ISPs. 

 

Any licensed telecom operator/ISP fulfilling the criteria (see Box 1) is allocated only one pair of 

fibres and no tariff is levied on the leased fibres in order to keep Internet/telecommunications 

service charges low. The DITT is the authority that allocates the pair of fibres to telecom 

operators/ISPs. It is also the authority that allocates extra fibres for specific purposes. However, 

it should be noted that the extra fibres are only for interim measures and for a certain stipulated 

time frame.9 Upon expiry of the stipulated time, the extra leased fibres have to be returned to the 

authority. 

The national broadband network has been constructed using 24-core (i.e., 12 pairs) FOCs over 

BPC’s power transmission lines. Given that the telecom operators/ISPs are only allotted one pair 

of fibres, including for governmental uses, and BPC is allotted three pairs of fibres for their internal 

communications and SCADA system usage, it is logical to assume that there should be dark fibres 

available. However, due to the design of the network, most of the fibres are used up, especially in 

the western part of the country where there is more traffic. Therefore, the telecom operators are 

using dense wavelength division multiplexing technology to compensate for the shortage of fibres. 

  

                                                             

8 DITT, Bhutan Telecommunications and Broadband Policy 2014 (2014). Available at 

https://www.dit.gov.bt/sites/default/files/bhutan_telecommunications_and_broadband_policy_pdf_16764.pdf. 
9 Extra fibres are normally given for up to six months. 
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6. Governance Structure 

The DITT, under MoIC, has five divisions: (1) Application; (2) Infrastructure; (3) Promotion; (4) 

Telecom and Space; and (5) ICT Management. 

 

Box 2: DITT’s mandate10 

• Frame ICT policies, regulations, standards and legislation; 

• Drive innovation, development and adoption of ICTs; 

• Promote ICT as an industry and overarching enabler of national development; 

• Support development of reliable ICT infrastructure in the country;  

• Determine appropriate technologies and systems suitable for Bhutan’s unique conditions;  

• Facilitate promotion of good governance and shared national consciousness through the use 

of ICTs; and 

• Develop sustainable and affordable ICT facilities and services for all Bhutanese to improve 

their living standard. 

 

The Telecom and Space Division is responsible for the development of the FOC network and the 

allocation of fibres to licensed ICT players in the country. It has four sections: (1) Terrestrial 

Network; (2) Space; (3) Project Development; and (4) Radio (Spectrum). One of the main mandates 

of this division is formulating telecommunications policies, legislations, regulations, standards and 

plans, and implementing the action plans as laid out in the 2014 Bhutan Telecommunications and 

Broadband Policy. The Terrestrial Network Section is responsible for the allocation of fibres and 

fair distribution of fibres to licensed ICT players – mobile and fixed-line operators, and ISPs. 

At BPC, the FOC assets are managed by the Information and Communications Department. Under 

the department there are three divisions: (1) Information Technology; (2) Fibre Network; and (3) 

Systems Utilization and Implementation. The Fibre Network Division is responsible for the O&M 

of the fibre network over BPC’s power transmission lines. 

 

 

7. Institutional Arrangements for Consolidated FOC Assets 

 

According to the agreement signed between DITT and BPC on 30 September 2011, BPC is 

responsible for O&M of the consolidated FOC assets. The RGoB pays annually, through MoIC, 2.5 

                                                             

10 DITT, "About Us", 4 May 2016. Available at https://www.dit.gov.bt/about-us. 
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per cent11 of the total fibre asset value12 to BPC as O&M fees. The percentage of the asset value 

for O&M is reviewed every three years. The O&M fund is provided for the consolidated FOC assets 

only and does not include those fibres owned by BPC or BTL. It should be noted that BPC has some 

FOC assets that have not been consolidated. These fibres are considered for consolidation only if 

they are found, upon assessment by DITT, to be of benefit to the community in the area. 

 

Based on the DITT-BPC agreement, BPC is mandated to maintain 98 per cent point-to-point 

availability of fibres, except where disruptions are caused by force majeure circumstances. Since 

there is no fibre monitoring system to detect and rectify fibre outages, all outages need to be 

manually detected and rectified. Based on the national fibre network reliability reports collected 

from April to June 2018, both telecom operators and ISPs have been able to maintain, on average, 

98.861 per cent point-to-point availability of fibres.13 

For the end of life of FOCs, a depreciation fund is deposited in the Bhutan Development Bank 

Limited (BDBL). Currently, 3.17 per cent of the project cost is deposited by the RGoB at the end of 

the fiscal year, and the fund is maintained by BPC at the BDBL. The O&M and depreciation funds 

are maintained in separate accounts outside of BPC’s accounts. These accounts are treated as the 

RGoB’s and are not considered in any financial statements of BPC. For the service rendered, 6 out 

of 24 fibres are given to BPC for its internal use at no cost.  

To oversee the national FOC assets, two committees have been established – the Systems 

Coordination Committee and the Technical Coordination Committee. The Systems Coordination 

Committee is comprised of representatives from DITT, BPC, BTL, TICL and DrukCom that meet 

quarterly. The chair is designated on a rotational basis. 

For any further development of the FOC network, DITT will first conduct an assessment of any 

missing fibre-optic links and accordingly, instruct BPC to build the links. 

 

 

8. Overall Cost Savings with Government Intervention 

There has been significant cost savings on the installation of OPGW and ADSS cables over BPC’s 

transmission power lines since minimal civil works were required and the rights of way were 

already granted. Furthermore, the time required to begin network operation was significantly 

reduced, and damage to the natural environment was minimal. 

The RGoB has so far spent an estimated USD 11 million or more to construct its national broadband 

network. This capital-intensive project was undertaken by the RGoB to create a level playing field 

among all ICT operators and bring down the cost of fibre access to zero with the objective of making 

ICT and media services universally accessible at affordable prices, particularly in the rural and 

                                                             

11 Earlier it was 2 per cent of the total fibre asset value. 
12 Fibre assets include both OPGW and ADSS cables. 
13 DITT, “National Fiber Network Reliability Report (April-June, 2018)”. Available at 

https://www.dit.gov.bt/sites/default/files/National%20Fiber%20Network%20reliability%20report%20April%20to%20June

%202018.pdf. 
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remote areas of Bhutan. If the construction of the national broadband network was left to the 

incumbent operators/BPC, the cost of network construction would be high, considering high 

interest rates (8-10 per cent) from commercial bank loans to cover the construction costs.  

 

9. International Connectivity Bandwidth 

The total international bandwidth as of 2018 was about 30GB,14  with BTL having the largest 

bandwidth (see Table 6). International bandwidth has been increasing over the years due to the 

growth in ICT usage in both the public and private sectors. 

 

Table 6: Operators and their international bandwidth 

Operators International 
Bandwidth 

Operations Remarks 

Bhutan Telecom Limited 22.5 Gbps Nationwide Mobile operator + fixed line + ISP 

Tashi InfoComm Limited 6.5 Gbps Nationwide Mobile operator + ISP 

Nano 155 Mbps (STM-1) Nationwide ISP  

Source: BICMA 
 

 
10. International Gateways 

Bhutan’s first international gateway was established at the border town of Phuentsholing, and the 

second one in Gelephu, a town in the south bordering India (see Figure 4). This second gateway 

was built to create redundancy and 24/7 connectivity. But because both gateways ultimately 

merge in Siliguri, India, this means that if one link fails, the other is bound to be down too. As a 

result, a third international gateway routed through Cox Bazaar, Bangladesh, is being pursued by 

the MoIC to ensure network redundancy and reliability. Currently, Samdrup Jongkhar in eastern 

Bhutan is being considered for the third gateway, but if found infeasible, Gelephu will be the 

alternative. Connecting Bhutan to a third international Internet link from Bangladesh has been 

identified as a priority in Bhutan’s 12th Five-Year Plan (2018-2023), and discussions are underway 

with officials in Bangladesh. 

 

 

  

                                                             

14 BICMA. 
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Figure 4: Existing international gateways 

 
Source: DITT 

 

A STM-16 fibre-optic link between the access gateway in Thimphu and the border gateway in 

Phuentsholing, and another redundant STM-16 fibre-optic link between Thimphu and Gelephu, have 

been constructed using dark fibres from BPC. 

 

11. Outcomes of the FOC Network 

The introduction of the FOC network has led to the development of a number of RGoB initiatives. A 

brief discussion of six key initiatives are given in the subsections below. 

 

11.1. Thimphu Wide Area Network / Government Intranet 

The Thimphu Wide Area Network / Government Intranet, established in 2007, was revamped with 

new network equipment and extended to connect the dzongkhags, dungkhags, gewogs and regional 

offices through point-to-point connection. Within the dungkhags, gewogs and regional offices, local 

area networks were also established. Through this extended network, various government-to-

government, government-to-business and G2C services, including video conferencing services, are 

being offered. 
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11.2. Thimphu Tech Park 

The Thimphu Tech Park has been operational since 2012 but with the availability of fibre infrastructure 

and improvement in connectivity, a number of foreign companies have established offices in the tech 

park. As of 2018, five foreign direct investment (FDI) companies are located in the tech park (see Table 

7). In addition, 11 Bhutanese companies are in the Bhutan Innovation and Technology Centre of the 

tech park. 

 

Table 7: FDI companies in Thimphu Tech Park 

Company Name Space Occupied Type of Company 

Scan Café Private Limited Commercial 100% FDI from US 

Southtech Bhutan Private Limited  Commercial 100% FDI from Bangladesh 

Secure Link Services Bhutan Private Limited Commercial 100% FDI from Switzerland 

Secure Link Services Bhutan Private Limited Commercial 100% FDI from Australia  

Zoop KG Private Limited  Commercial 100% FDI from Canada  

Source: DITT, Annual Report: January 2016 - June 2017 (2017). Available at 
https://www.dit.gov.bt/sites/default/files/DITT.pdf. 

 
 
11.3. Community Centres 

There are 200 community centres established in the country through various donor-funded projects. 

All these community centres are connected with FOCs extended from the gewog centres. The basic 

services offered by these community centres are, to name a few: (1) lamination; (2) scanning; (3) 

photocopying; (4) basic computer courses; (5) banking services; and (6) G2C services. Some of the 

common G2C services available at community centres include: (1) application for firewood and rural 

timber permits; (2) birth and death registrations; and (3) security/police clearance. 

 

 

11.4. SASEC Information Highway 

To support regional cooperation among Bangladesh, Bhutan, India and Nepal, the South Asia 

Subregional Economic Cooperation (SASEC) Information Highway Project, funded by the Asian 

Development Bank (ADB), was implemented in 2009. The project aimed to deliver and facilitate 

modern broadband information, communications and knowledge services within and across borders 

to governments, businesses, research institutes, and rural and remote communities. In Bhutan, the 

project was undertaken by MoIC to develop the ICT infrastructure, improve local and regional 

connectivity, and enable all Bhutanese to participate effectively and efficiently in the global 

information economy. 

In December 2014, the SASEC Information Highway Project announced three areas of focus in Bhutan: 

(1) the village network (implemented by DITT); (2) the regional network (implemented by DITT); and 

(3) the research and training network (implemented by ADB). For the village network, 30 community 
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centres were established, and FOC connectivity and Internet access (shared from dzongkhag local area 

networks) were provided to these 30 centres, together with 101 other centres. 

The regional network on the Thimphu-Phuentsholing and Thimphu-Gelephu routes was built by 

RailTel Corporation of India Limited, and the RGoB provided two pairs of fibres on each route. The BTL 

was selected through a competitive process as the service agency to operate and manage the network 

on Bhutan’s side. This regional network connects to Siliguri, the regional hub of India. 

 

11.5. Public Service Delivery Initiative 

 

The Public Service Delivery Initiative aimed to improve the delivery of public services through the use 

of ICTs. The momentum began with the G2C Project that was implemented between 2010 and 2013. 

The G2C Project Office, which was under the Prime Minister’s Office, studied and reviewed core public 

services offered by all government agencies, and developed an inventory of services that became the 

basis for streamlining and automation efforts. Subsequently, the G2C Project Office simplified and 

enhanced the delivery of public services, and placed over a hundred public services online. Towards 

the end of 2016, the G2C Project Office was established as the Public Services and Grievances 

Redressal Division under the Cabinet Secretariat.  

 
Currently, there are over 200 G2C services being offered by over 10 ministries, autonomous agencies 

and dzongkhags. The Public Services and Grievances Redressal Division alone offers a total of 160 G2C 

services (155 agency-specific services and 5 common services).15 

 

11.6. Druk Research and Education Network16 

 
The Druk Research and Education Network (DrukREN) is a national project funded by ADB in 2014 and 

implemented by DITT. Operational since April 2018, DrukREN provides high-speed network access to 

nine colleges of the Royal University of Bhutan, including the Office of the Vice Chancellor and 10 

hospitals located around the country. With points of presence in 11 out of 20 dzongkhags, the 10 Gbps 

network is dedicated to research and education. The DrukREN also provides international commercial 

transit for its members by purchasing transit from local ISPs. The network is operated and managed 

by DITT, and there are plans to extend network access to all research and education institutes in the 

country. Additionally, the international connection to global research and education networks via the 

National Knowledge Network has been commissioned. 

 

 

                                                             

15 Government to Citizen Services, RGoB. Available at https://www.citizenservices.gov.bt/home. 
16 DrukREN, "About DrukREN". Available at https://drukren.bt/about/. 
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12. Issues and Challenges 

The importance and need for reliable FOC network will rise quickly with many ICT-oriented projects 

currently underway and in the pipeline, and many e-government services being developed for citizens, 

businesses and governments. However, to expand the ICT network, the RGoB faces a number of 

ongoing challenges including, the rugged and mountainous terrain of the country, and limited 

accessibility to the sites to fix the faults or damages after disasters and natural calamities such as 

forest fires, rodent attacks and landslides. This is because most of the power transmission tower 

routes do not follow the road path (see Figure 5).  

Due to the shortage of human resources, timely maintenance of FOCs is also an issue that the RGoB 

finds difficult to cope with, especially in the aftermath of natural disasters. Furthermore, the risk of 

financial losses due to service interruption caused by damages to fibre-optic links is high and cannot 

be undermined, considering the low reliability of the network links. Another challenge that the RGoB 

faces is the vandalism of FOCs. 

 

Figure 5: Power transmission towers on Bhutan’s mountainous terrain 

 

Source: Author 

 
 

13. Policy and Regulatory Issues 

Considering the criticality of the ICT sector, the need for a strong agency to guide and promote the 

development of the sector is necessary. To this effect, a Telecom Division has been established under 

DITT with plans to upgrade it to a department. 
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For the deployment and development of the FOC network in Bhutan, appropriate policies and 

regulations appear to be in place. One of the principles in the 2014 Bhutan Telecommunications and 

Broadband Policy17 states: 

Telecommunications and broadband infrastructure provision and service delivery will be 

achieved through the operation of market forces. The government will support in 

establishing backbone infrastructure and rolling out services to areas which are not 

commercially viable. 

Furthermore, the government will continue to expand the telecommunications infrastructure and 

facilitate faster right of way approval (see Box 3).18  

 

Box 3: Bhutan’s Telecommunications and Broadband Policy19 

As stipulated in the 2014 Bhutan Telecommunications and Broadband Policy, the RGoB will continue 

to support the ICT sector by investing in a strong core backbone infrastructure for the country. In 

addition, the RGoB shall: 

• Establish a framework to allocate national fibre in a transparent and fair manner with the 

objective to ensure optimal use of the fibre; 

• Promote orderly and efficient growth of the telecommunications infrastructure and reduce 

unnecessary redundant infrastructure; 

• Establish and enforce infrastructure sharing rules; 

• Encourage private investments in the telecommunications infrastructure; 

• Facilitate faster right of way approval; and 

• Unless it is technically infeasible or unsafe, make available the telecommunications infrastructure 

owned by the RGoB and its corporations for the development and expansion of the broadband 

network in Bhutan. 

 

14. Future Plans 

In times of disasters, telecommunications networks play an essential role in sharing real-time 

information between first responders and relevant entities, and in ensuring the public’s safety. With 

the increasing frequency and severity of natural disasters arising from global climatic changes, it is 

critical that Bhutan enhances the resilience of its telecommunications infrastructure. This includes 

strengthening ICT systems to withstand the impact of natural disasters and minimizing the time it 

takes to restore ICT systems after disaster events through various measures such as ensuring 

redundancy and backups, contingency planning, response readiness, and training and drills. 

                                                             

17 DITT, Bhutan Telecommunications and Broadband Policy 2014 (2014). Available at 
https://www.dit.gov.bt/sites/default/files/bhutan_telecommunications_and_broadband_policy_pdf_16764.pdf. 
18 Ibid. 
19 Ibid. 
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In the effort to strengthen the resilience of ICT systems, the 12th Five-Year Plan states that the RGoB 

plans to further consolidate new OPGW lines, establish redundant FOC broadband network by closing 

the rings20 (see Figure 1), and further expand the national FOC network. It should be noted that the 

lateral fibre link (East-to-West fibre link) is yet to be established, and this link is dependent on the BPC 

transmission towers being constructed along the lateral routes. The establishment of the East-to-West 

fibre link will further enhance the resilience of ICT systems. 

Currently, BTL is in the process of developing a disaster recovery system for business continuity in 

Bumthang, central Bhutan. Furthermore, the RGoB has mandated the telecom operators to follow 

best practices for contingency planning. 

 

 

  

                                                             

20 The plan is to have at least three self-healing network rings – east, west and central – but as of now only the western 
ring of the country has been closed. 
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