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Executive Summary 
The digital divide continues to widen as gaps in the accessibility and affordability of broadband 

Internet connectivity grow. While high-income economies are leveraging broadband to create 

value-added services and products and achieve socioeconomic progress, low-income 

economies are being left further behind. 

Among the Member States of the Association of Southeast Asian Nations (ASEAN), Cambodia, 

Lao PDR and Myanmar have the lowest fixed-broadband subscription rates. In fact, fixed-

broadband access in these three countries was still below 1 subscription per 100 inhabitants 

by the end of 2017, while Singapore already had 26 subscriptions per 100 inhabitants. Another 

alarming trend among the three countries is their slow progress in the provision of broadband 

access. 

Furthermore, broadband affordability in these countries, measured by broadband price as a 

percentage of gross national income (GNI) per capita, does not meet the international 

recommendation of 2 per cent of GNI per capita or less. Broadband quality among the three 

countries is also relatively low compared to the international recommendation of 25Mbps,1 

global fixed-broadband average of 70.68Mbps, or global mobile-broadband average of 

30.02Mbps.2 

Although mobile-broadband expansion in Cambodia, Lao PDR, Myanmar and Viet Nam (CLMV 

countries) has been rapid and mobile phones have become the means to access the Internet 

for an increasing number of people, mobile networks are dependent on fixed networks to 

meet the increasing demand for high-speed and high-quality data transmissions. 

In order to meet the emerging demands for Internet services, there is an urgent need to 

enhance fixed-broadband access, affordability and quality (both speed and latency) through 

expansion of the capacity of domestic fibre-optic networks and direct interconnectivity among 

CLMV countries. This would require investments in the deployment of fibre-optic 

infrastructure on the one hand, and the establishment of carrier-neutral Internet exchange 

points (IXPs) for efficient interconnections between Internet service providers (ISPs), on the 

other. 

Cross-Border Fibre-Optic Deployment 

An efficient and effective fixed-broadband infrastructure consists of an integrated network of 

both cross-border terrestrial connections and submarine cable landing stations. But while new 

submarine cable projects become operational and terrestrial fibre-optic networks continue to 

 
1 ESCAP and NIA, “A Pre-Feasibility Study on the Asia-Pacific Information Superhighway in the ASEAN Sub-
region: Conceptualization, International Traffic & Quality Analysis, Network Topology Design and 
Implementation Model”, February 2016. Available at 
https://www.unescap.org/sites/default/files/ASEAN%20report%20final.pdf. 
2 Speedtest, "Speedtest Global Index", April 2019. Available at https://www.speedtest.net/global-index. 
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be built, efforts to interconnect CLMV and their neighbouring countries have not been a high 

priority. Considering the high risk of natural disasters in the subregion, however, enhancing 

the efficient use of fibre-optic cables and the resilience of the subregional network should 

take precedence. 

This study found that CLMV countries have backhaul domestic infrastructure networks that 

are poorly meshed and follow a “river system” pattern. Furthermore, the limited number of 

fibre-optic interconnections across countries limits the availability of total and per capita 

international bandwidth. This has affected Lao PDR in particular, because as a landlocked 

country, it does not have direct access to submarine cable landing stations and has to rely on 

the limited cross-border terrestrial connections. 

To improve domestic fixed-broadband networks and direct interconnectivity among CLMV 

countries, this study recommends that at least one fibre-optic connectivity would be required 

with each neighbouring country (or top-level nodes), which amounts to a total of 12 links 

required among CLMV and neighbouring countries. 

The cost of the equipment (the optical transmission system) and duct and fibre-optic 

installation of a fibre-optic network system (excluding the switching system) has been 

estimated for CLMV countries as part of this study. For 100km of 36-core fibre-optic cables, 

the total cost of a 10Gbps transmission network is estimated at USD5,400,000, while the total 

cost of a 100Gbps transmission network is estimated at USD5,700,000. The cost difference 

between the 10Gbps and 100Gbps systems is small, at about 5-10 per cent, because civil 

works for installation constitute the largest cost component in fibre-optic network 

deployment. Generally, over 90 per cent of the cost to deploy terrestrial fibre-optic networks 

is associated with digging, trenching, laying down the conduits and fibres, and splicing, and 

the cost of cable material constitutes less than 10 per cent of the total amount. 

The study encourages the co-deployment of fibre-optic cable systems along transport and 

energy infrastructure as an effective and cost-efficient means of implementation. A study by 

the United Nations Economic and Social Commission for Asia and the Pacific (ESCAP) found 

that co-deployment could save USD7,379 per kilometre, or 56.83 per cent of total costs, 

compared to separate fibre and highway deployments, based on case studies in Cambodia 

and Myanmar.3 Other benefits of co-deployment include the ease of obtaining rights of way, 

opportunities for the sectors involved to generate new revenues, and quicker deployment of 

the fibre-optic network. 

 

 
3 ESCAP, "A Study on Cost-Benefit Analysis of Fibre-Optic Co-Deployment with the Asian Highway 

Connectivity", AP-IS Working Paper Series, April 2018. Available at https://www.unescap.org/resources/study-

cost-benefit-analysis-fibre-optic-co-deployment-asian-highway-connectivity. 
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Internet Network and Traffic Management 

IXPs are vital elements of the Internet infrastructure that enable networks to exchange traffic 

with each other. By keeping traffic local and avoiding international links, local operators and 

users could reap significant cost savings, provide substantial local bandwidth, and significantly 

improve local Internet performance. 

Yet, the lack of IXPs in CLMV countries has resulted in Internet traffic tromboning4 where 

traffic is routed over international networks, resulting in high transit costs, which in turn affect 

the affordability of the Internet for end users. Also, the ability to have more direct routes is 

becoming more relevant in CLMV countries as more Internet users access bandwidth-heavy 

content, such as videos, or services like voice-over Internet protocol (VoIP), which have a low 

tolerance for latency. 

In this context, it is important to promote the intraregional exchange of Internet traffic by 

establishing carrier-neutral IXPs and introducing a mutually-beneficial routing policy that is 

applicable to CLMV countries. This study recommends the establishment of at least one IXP 

in each of the CLMV countries, which provides the environment where neighbouring countries 

could connect to each other’s IXP through points of presence (PoPs). Moreover, the study 

suggests the establishment of an organization or committee to oversee the management of 

each newly-established IXP and provide efficient and stable services. 

Policy harmonization and multinational cooperation for Internet traffic management and 

assessment are likely to lower transit/peering costs and increase service quality. Additionally, 

measures to reduce unnecessary Internet traffic hops and keep frequently-used content 

domestic are recommended. This could be achieved by establishing data centres collocated 

with IXPs, as well as introducing content delivery network systems and caching more content 

on local servers. 

Dedicated links (physical or leased links) to IXPs or PoPs would ideally be interconnected in a 

full mesh topology across all countries. For example, between Lao PDR and Thailand, an ISP in 

Lao PDR needs at least one circuit (either physical fibre or capacity lease) up to an IXP in 

Thailand, and it is necessary to build Lao PDR's PoP owned by the ISP. Through this 

arrangement, Internet users in Lao PDR can have the advantage of direct access to Thailand's 

ISPs through Thailand's IXP without an intermediary country, thereby minimizing unnecessary 

hops and improving service quality. 

 

 
4 World Bank and ITU refer to tromboning as follows: “In some cases, where there is no local or regional facility 
for the exchange of Internet traffic, developing country ISPs must pay for international transit facilities to 
deliver local traffic.” See World Bank, InfoDev and ITU, Telecommunications Regulation Handbook: Tenth 
Anniversary Edition (2011), p. 146. Available at https://www.itu.int/pub/D-PREF-TRH.1-2011. 
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The Role of Government and Multi-Stakeholder Collaboration 

Major telecom operators of CLMV countries are mostly state-owned or government-funded. 

Therefore, the role of the government is critical in the development of terrestrial broadband 

networks for intercountry connectivity, as well as in the establishment of IXPs and facilitation 

of Internet traffic management. Since telecom operators in CLMV countries have been 

cooperating and investing in telecommunications projects in neighbouring countries, this 

serves as a good basis for future collaborations in developing the regional backbone network.  

Multi-stakeholder cooperation and collaboration will be essential. This could be between 

telecom operators of the different countries in the joint construction of telecommunications 

facilities, or with infrastructure owners of railway, road and electric power network companies 

to co-deploy optical fibres along their infrastructure. 

Multi-stakeholder cooperation and collaboration should take place not only at the national 

and subregional levels, but also at the regional and global levels towards achieving the goals 

of the Asia-Pacific Information Superhighway (AP-IS) initiative and the 2030 Agenda for 

Sustainable Development. The recommendations provided in this study are in line with 

achieving these goals. 
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1. Background 

 

In 2017 at the 73rd session of the United Nations Economic and Social Commission for Asia 

and the Pacific (ESCAP), the Asia-Pacific Information Superhighway (AP-IS) initiative5  was 

launched to increase the availability, resilience and affordability of broadband connectivity 

across the region. The AP-IS Master Plan6 and Regional Cooperation Framework Document7 

were endorsed at the first session of the Committee on Information and Communications 

Technology (ICT), Science, Technology and Innovation in October 2016. 

 

The AP-IS Master Plan contains targeted goals and a timeline for implementing key strategic 

initiatives under the following four pillars of the AP-IS initiative: (1) strengthening regional 

broadband infrastructure; (2) enhancing regional Internet traffic and network management; 

(3) enhancing e-resilience; and (4) providing inclusive access to broadband Internet. 

 

The AP-IS Regional Cooperation Framework Document identifies the modalities of 

cooperation between member countries, in particular, how countries could cooperate and 

collaborate at the regional and subregional levels in support of the implementation of the AP-

IS Master Plan. All the above deliberations led to the adoption of the ESCAP resolution 73/6 

on the implementation of AP-IS through regional cooperation.8 

 

Subsequently, the AP-IS Steering Committee and Subregional Steering Group were established 

as part of the AP-IS governance structure at the first session of the AP-IS Steering Committee, 

held in Dhaka, Bangladesh in November 2017. Based on the outcomes of the meeting, 

member countries and subregional organizations initiated the development of subregional 

AP-IS implementation plans as a foundation for guiding national policies and strategies and 

 
5 ESCAP, "Asia-Pacific Information Superhighway". Available at https://www.unescap.org/our-work/ict-
disaster-risk-reduction/asia-pacific-information-superhighway (accessed on 6 June 2019). 
6 ESCAP, "Master Plan for the Asia-Pacific Information Superhighway", 3 August 2016. Available at 
https://www.unescap.org/resources/asia-pacific-information-superhighway-ap-master-plan. 
7 ESCAP, "Asia-Pacific Information Superhighway Regional Cooperation Framework Document", 5 September 
2016. Available at “https://www.unescap.org/resources/asia-pacific-information-superhighway-regional-
cooperation-framework-document. 
8 Official Records of the Economic and Social Council, Seventy-Third Session, Agenda Items 3 (e), Resolution 
Adopted by ESCAP on 23 May 2017 (E/ESCAP/RES/73/6). Available at 
http://www.un.org/ga/search/view_doc.asp?symbol=E/ESCAP/RES/73/6. 
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developing regional broadband connectivity. The member countries further agreed on 

updates to the AP-IS Master Plan9 and Regional Cooperation Framework Document10 for the 

next four years (2019–2022), which were endorsed at the second session of the ESCAP 

Committee on ICT, Science, Technology and Innovation in August 2018. 

 

As part of the implementation of the AP-IS, ESCAP was invited to the Association of Southeast 

Asian Nations (ASEAN) Telecommunications Senior Officials Meeting in November 2016 to 

present the findings from the AP-IS pre-feasibility study for the ASEAN subregion,11  and 

discuss the way forward. The discussions led to a proposal to develop separate studies for the 

northern and southern parts of the ASEAN subregion. The AP-IS support to the latter countries 

would focus on the digital economy and smart solutions, while support to Cambodia, Lao PDR, 

Myanmar and Viet Nam (CLMV countries) of the northern corridor would focus on improving 

broadband connectivity and affordability. One of the root causes for the limited connectivity 

and lack of affordability is the effect of tromboning 12  and the lack of Internet traffic 

management mechanisms in the subregion. 

 

Against this background, ESCAP and the National Information Society Agency (NIA) of the 

Republic of Korea conducted in-depth research to support the implementation of the AP-IS 

Master Plan in the area of Internet traffic management with the focus on CLMV countries. This 

working paper presents the findings from the research study, which includes: 

 
9 ESCAP, "Master Plan for the Asia-Pacific Information Superhighway, 2019-2022", 16 July 2018. Available at 
https://www.unescap.org/sites/default/files/ESCAP_CICTSTI_2018_INF1.pdf. 
10 ESCAP, "Asia-Pacific Information Superhighway Regional Cooperation Framework Document, 2019-2022", 16 
July 2018. Available at https://www.unescap.org/sites/default/files/ESCAP_CICTSTI_2018_INF2.pdf. 
11 ESCAP and NIA, “A Pre-Feasibility Study on the Asia-Pacific Information Superhighway in the ASEAN Sub-
region: Conceptualization, International Traffic & Quality Analysis, Network Topology Design and 
Implementation Model”, February 2016. Available at 
https://www.unescap.org/sites/default/files/ASEAN%20report%20final.pdf. 
12 OECD defines tromboning as: “Sending domestic fixed-to-mobile traffic via international routes to bypass 
domestic interconnection rates.” (OECD, "Glossary of Statistical Terms: Tromboning", 6 August 2002. Available 
at https://stats.oecd.org/glossary/detail.asp?ID=4743). World Bank and ITU refer to the phenomenon as 
follows: “In some cases, where there is no local or regional facility for the exchange of Internet traffic, 
developing country ISPs must pay for international transit facilities to deliver local traffic. (World Bank, InfoDev 
and ITU, Telecommunications Regulation Handbook: Tenth Anniversary Edition (2011), p. 146. Available at 
https://www.itu.int/pub/D-PREF-TRH.1-2011). Further explanation of the concept and effect of tromboning 
can be found in: ESCAP and NIA, “A Pre-Feasibility Study on the Asia-Pacific Information Superhighway in the 
ASEAN Sub-region: Conceptualization, International Traffic & Quality Analysis, Network Topology Design and 
Implementation Model”, February 2016. Available at 
https://www.unescap.org/sites/default/files/ASEAN%20report%20final.pdf. 
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• An analysis of international broadband network development that encompasses both 

submarine cables and cross-border terrestrial networks, using available data and 

information published by organizations such as the International Telecommunication Union 

(ITU); 

• A summary of the broadband services in CLMV countries, based on data and information 

from international organizations and the private sector, and an analysis of their Internet 

quality and traffic routes based on primary data collected locally, which resulted in the 

identification of key challenges and priorities for improving broadband connectivity in 

CLMV countries; and 

• A set of priority actions for CLMV countries to be implemented by 2025, which include a 

cross-border terrestrial network topology for seamless connectivity, establishment of 

carrier-neutral Internet exchange points (IXPs) to improve Internet traffic management, 

and cost estimations for the deployment of a fibre-optic network and establishment of IXPs. 

  

It is anticipated that these findings will be shared and discussed at an AP-IS subregional 

steering group meeting for further refinement. It is also hoped that this working paper will be 

a reference for future implementation and for similar initiatives in other subregions. 
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2. Overview of ICT Development in CLMV Countries 

 

Broadband Internet in Asia and the Pacific has witnessed phenomenal growth in the last 

decade. However, Cambodia, Lao PDR and Myanmar are not catching up fast enough in the 

midst of the widening digital divide at the subregional and regional levels. According to ITU’s 

2017 World Telecommunication/ICT Indicators Database, broadband access in Cambodia, Lao 

PDR and Myanmar is the lowest in the ASEAN subregion with below one fixed-broadband 

subscription per 100 inhabitants, while Malaysia, Singapore, Thailand and Viet Nam display 

higher subscription figures. Another alarming trend among the three countries is their slow 

progress in raising fixed-broadband subscription rates, while Viet Nam has made rapid 

progress between 2011 and 2016, as illustrated in Figure 1. 

 

Figure 1: Fixed-broadband subscriptions per 100 inhabitants in ASEAN countries in 2011 and 

2016 

 

Source: ITU, “World Telecommunication/ICT Indicators Database”, 2017. 
Note: CAGR = Compound Annual Growth Rate. 

 
 

According to ITU, fixed-broadband penetration was 0.5 per cent in Cambodia and Lao PDR, 

and 0.3 per cent in Myanmar in 2015, compared with 8 per cent in Viet Nam and 9 per cent 
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in Thailand. 13  The expansion of fixed-broadband services in Cambodia, Lao PDR and 

Myanmar has been largely overshadowed by the strong focus on mobile services. Fixed-

broadband uptake rates have remained low for many years, with the three countries claiming 

the lowest fixed-broadband penetrations in the region. The limited fixed-line infrastructure 

has been a major inhibiting factor in the roll-out of both dial-up and digital subscriber line 

(DSL) Internet services. In Cambodia, Lao PDR and Myanmar, fixed-broadband penetration is 

predicted to reach between 2.2 per cent and 2.7 per cent only by 2021. 

 

The digital divide is further exacerbated by the fact that countries with the lowest per capita 

income are the ones that pay the highest absolute prices for broadband connectivity. This 

leaves people further disconnected from socioeconomic opportunities and progress 

associated with access to broadband services. 

 

Countries that have invested in and enjoyed ample submarine cable connectivity are the ones 

with the lowest ICT prices. For example, Internet transit price in Singapore is less than USD10 

per Mbps, while in Cambodia, Lao PDR and Myanmar it is more than USD100 per Mbps – over 

ten times higher than Singapore. Among the CLMV countries, Viet Nam is rapidly improving 

its broadband environment, with fixed-broadband subscription rate at 9.61 per cent and the 

price of fixed-broadband as low as 1.65 per cent of average monthly income or gross national 

income (GNI) per capita. The other three countries are still catching up as seen in Table 1, 

Figure 2 and Table 2. Nevertheless, the compound annual growth rate (CAGR) of fixed 

broadband in Cambodia, Lao PDR and Myanmar has been over 25 per cent, and 17.5 per cent 

in Viet Nam between 2011 and 2016. 

 

  

 
13 Herbert Kanale, "Why is Internet so expensive in Myanmar?" Internet in Myanmar, 17 November 2016. 

Available at https://www.internetinmyanmar.com/internet-myanmar-expensive/. 
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Table 1: Fixed-broadband subscriptions per 100 inhabitants and their growth rates in ASEAN 

countries during 2011 and 2016 

 
Country 

Fixed-Broadband Subscriptions per 100 Inhabitants 

2011 2016 CAGR (%) 2011-2016 

Singapore 26.8 28.2 0.1 

Thailand 5.77 10.48 0.1 

Malaysia 8.75 8.9 0.003 

Viet Nam 4.29 9.61 0.2 

Brunei Darussalam 5.9 8.6 0.1 

Philippines 1.88 2.9 0.1 

Indonesia 1.11 2 0.1 

Cambodia 0.15 0.61 0.3 

Lao PDR 0.1 0.36 0.3 

Myanmar 0.04 0.17 0.3 
Source: ITU, “World Telecommunication/ICT Indicators Database”, December 2019. 
Note: CAGR = Compound Annual Growth Rate. 

 

 

Figure 2: Fixed-broadband prices as a percentage of GNI per capita in ASEAN countries 

 

Source: ITU, “World Telecommunication/ICT Indicators Database”, 2017. 
Note: GNI = Gross National Income. 
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Table 2: Details of fixed-broadband prices in ASEAN countries 

 
World 
Rank 

 
Economy 

Fixed-Broadband Sub-Basket Speed  
in  

Mbps 

Cap per 
Month  
in GB 

Tax Rate 
Included  

(%) 

GNI 
per 

Capita  
(USD),  
2015 

% of 
GNI per 
Capita 

USD PPP$ 

7 Singapore 0.50 21.64 25.02 300 Unlimited 7 52,090 

13 Brunei 
Darussalam 

0.57 18.10 30.82 1 25 0 38,010 

42 Malaysia 1.10 9.71 24.48 1 1 6 10,570 

63 Viet Nam 1.65 2.74 6.92 3.4 1 10 1,990 

107 Thailand 3.81 18.16 49.46 20 Unlimited 7 5,720 

131 Philippines 7.11 21.04 49.70 5 Unlimited 12 3,550 

146 Indonesia 10.62 30.43 83.05 10 Unlimited 10 3,440 

151 Cambodia 13.46 12.00 30.16 4 Unlimited 10 1,070 

154 Lao PDR 16.54 23.99 60.27 1 Unlimited 10 1,740 

156 Myanmar 18.62 18.00 67.85 0.5 Unlimited 5 1,160 
Source: ITU, “World Telecommunication/ICT Indicators Database”, 2017. 
Notes: GB = Gigabyte; GNI = Gross National Income; Mbps = Megabits per Second; and PPP$ = purchasing 
power parity adjusted international dollars (equivalent to the country specific purchasing power of USD). 

 

 

Available data and information show that fibre-optic connectivity between CLMV countries 

has expanded considerably in recent years, but the direct exchange of Internet traffic appears 

limited. Globally, over 90 per cent of today's communications traffic is occupied by Internet 

data. Therefore, seamless interworking of the Internet is an important precondition for the 

sustainable development of broadband networks. However, direct links between domestic 

operators and between neighbouring countries through IXPs is insufficient among CLMV 

countries. Moreover, Lao PDR does not yet have an IXP. 

 

Even when an IXP exists in the country, there are cases where domestic Internet service 

providers (ISPs) are not connected to it, resulting in Internet traffic inefficiencies. In the case 

of Viet Nam, domestic ISPs are interconnected through government-initiated IXPs. In 

Cambodia and Myanmar, however, Internet traffic management systems and policies are not 

fully established, and due to conflict of interest or competition among ISPs, there remains a 

lack of interoperability to connect with each other. 
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The enhancement of connectivity between CLMV countries and the direct exchange of traffic 

are expected to increase the resilience of ICT services. Currently, most countries in the Asia-

Pacific region, including Cambodia, Myanmar and Vietnam, are connected to each other 

through submarine cables. However, due to the “river system” pattern of broadband networks 

in the region,14 a disruption in submarine cable services often affect broadband services in 

inland areas. By establishing meshed terrestrial fibre-optic networks among CLMV countries, 

they would be able to re-route data traffic when submarine cable disruptions occur, thus 

making the broadband networks more resilient. Furthermore, landlocked countries, such as 

Lao PDR, would have the option to choose alternative routes, which may reduce the current 

high transit cost. 

 

Presently, cross-border fibre-optic cables are deployed by major telecom operators in the 

region, which are mostly state-owned or government-funded. This means, efforts to improve 

broadband connectivity and Internet traffic management in CLMV countries would require 

the active participation and cooperation among multiple stakeholders from the public and 

private sectors in a subregional initiative. For this purpose, the AP-IS provides a unique 

platform for regional cooperation and multi-stakeholder participation. 

 

The next section provides an analysis of CLMV countries’ connectivity via submarine and 

terrestrial fibre-optic networks, and their Internet traffic management systems, including the 

various challenges faced in their development. This is followed by some concrete 

recommendations to address the challenges. 

 

  

 
14 Constrained by limited access to international transit, the developing countries’ broadband networks spread 
from submarine landing stations to inland areas like a river, rather than a mesh network. 
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3. ICT Connectivity, Quality and Pricing in CLMV 

Countries 
 

3.1 Submarine Cable Networks 
 

By the end of 2017, three of the four CLMV countries (except Lao PDR) have access points 

(landing stations) to submarine cable networks such as the Malaysia-Cambodia-Thailand (MCT) 

cable system,15 Asia Pacific Gateway (APG),16 Asia Africa Europe-1 (AAE-1) cable system,17 

Asia-America Gateway (AAG), 18  South-East Asia-Middle East-Western Europe 3 (SEA-ME-

WE3),19  SEA-ME-WE520  and Tata TGN Intra-Asia.21  By 2020, the CLMV countries will be 

connected to at least another two submarine cable systems – the Singapore-Myanmar 

Submarine Cable (SIGMAR) and the Southeast Asia-Japan Cable 2 (SJC2). 

 

An overview of submarine cable projects in the ASEAN subregion is given in Map 1. A more 

detailed list of recently completed submarine cable projects linking the CLMV countries is 

found in Annex 1, followed by recent cases of submarine cable disruptions affecting the CLMV 

countries in Annex 2. 

 

 

  

 
15 TeleGeography, “Submarine Cable Map: Malaysia-Cambodia-Thailand (MCT) Cable”, 3 June 2019. Available 
at https://www.submarinecablemap.com/#/submarine-cable/malaysia-cambodia-thailand-mct-cable. 
16 TeleGeography, “Submarine Cable Map: Asia Pacific Gateway (APG)”, 3 June 2019. Available at 
https://www.submarinecablemap.com/#/submarine-cable/asia-pacific-gateway-apg. 
17 TeleGeography, “Submarine Cable Map: Asia Africa Europe-1 (AAE-1)”, 3 June 2019. Available at 
https://www.submarinecablemap.com/#/submarine-cable/asia-africa-europe-1-aae-1. 
18 TeleGeography, “Submarine Cable Map: Asia-America Gateway (AAG) Cable System”, 3 June 2019. Available 
at https://www.submarinecablemap.com/#/submarine-cable/asia-america-gateway-aag-cable-system. 
19 TeleGeography, “Submarine Cable Map: SeaMeWe-3”, 3 June 2019. Available at 
https://www.submarinecablemap.com/#/submarine-cable/seamewe-3. 
20 TeleGeography, “Submarine Cable Map: SeaMeWe-5”, 3 June 2019. Available at 
https://www.submarinecablemap.com/#/submarine-cable/seamewe-5. 
21 TeleGeography, “Submarine Cable Map: Tata TGN-Intra Asia (TGN-IA)”, 3 June 2019. Available at 
https://www.submarinecablemap.com/#/submarine-cable/tata-tgn-intra-asia-tgn-ia. 

https://www.submarinecablemap.com/#/submarine-cable/asia-america-gateway-aag-cable-system
https://www.submarinecablemap.com/#/submarine-cable/seamewe-3
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Map 1: Submarine cable projects in the ASEAN subregion 

 

 

 

 

 

 

 

Source: TeleGeography, “Submarine Cable Map”. Available at https://www.submarinecablemap.com/#/.  

The 1,300km MCT cable system that became operational in March 2017 with a design capacity 

of at least 30Tbps using 100Gbps technology, provides connectivity between Cherating 

(Malaysia) and Rayong (Thailand) with a branching unit to Sihanoukville (Cambodia), as shown 

in Map 2. This cable system has significantly enhanced Internet connectivity in the ASEAN 

subregion. 

 

Map 2: MCT cable system    

 

 

 

 

 

 

 

 

Source: Malaysian Wireless, "Telekom Malaysia part of MCT submarine cable system", 26 May 2015. Available 
at https://www.malaysianwireless.com/2015/05/telekom-malaysia-part-of-mct-submarine-cable-system/.   

 

The APG, launched in October 2016, links a number of countries in the Asia-Pacific region, 
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namely, China, Hong Kong (China), Japan, Republic of Korea, Malaysia, Singapore, Taiwan 

(China), Thailand and Viet Nam (see Map 3). With a total length of 10,400km, the APG 

leverages 100Gbps optical transmission capabilities and digital coherent technology to deliver 

a capacity of more than 54Tbps. 

 

Map 3: APG cable system 

 

 

 

 

 

 

 

 

Source: NEC, "NEC Completes Asia Pacific Gateway Submarine Cable", 17 November 2016. Available at 
https://www.nec.com/en/press/201611/global_20161117_01.html. 
 

The 25,000km AAE-1 cable system that became operational in June 2017 provides one of the 

lowest latency and express routes between Asia and Europe. As shown in Map 4, the AAE-1 

connects multiple ASEAN countries, including Cambodia, Myanmar and Viet Nam. 

 

Map 4: AAE-1 cable system    

 
 

 

 

 

 

Source: Winston Qiu, "AAE-1 to Enter Service by Q1, 2017", Submarine Cable Networks, 22 October 2016. 
Available at https://www.submarinenetworks.com/systems/asia-europe-africa/aae-1/aae-1-to-enter-service-
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by-q1-2017. 

 

The AAG, launched in November 2009, is a 20,000km cable system that connects Asia to the 

United States of America, with landing stations in Brunei Darussalam, Hong Kong (China), 

Malaysia, the Philippines, Singapore, Thailand and Viet Nam (see Map 5). Lao PDR’s primary 

intercontinental gateway is via the AAG landing station located in Vung Tau, Viet Nam. 

 

Map 5: AAG cable system 

 

Source: Telcotech, "Asia-America Gateway (AAG)". Available at https://www.telcotech.com.kh/index.php/our-
company/our-network (accessed on 6 June 2019).  
 

Submarine cable projects are often developed through a consortium of private and 

multinational corporations, and have an independent operating entity with a relatively simple 

governance system to deal with various business and multinational connectivity issues.22 

When compared with the development of terrestrial cable networks, licensing procedures for 

submarine cable projects are less complex. This is because the installation of cables takes 

 
22 ESCAP, "Updated Analysis of the Broadband Infrastructure in Asia Pacific", October 2016. Available at 

https://www.unescap.org/resources/updated-analysis-broadband-infrastructure-asia-pacific. 
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place mainly in the high seas. The submarine cable projects, however, would require landing 

licenses or permissions for branching to a certain country’s landing station or gateway by way 

of territorial waters from the main submarine cable in the high seas. But since many of the 

submarine cable consortiums are comprised of incumbent telecom operators who own 

licenses for international gateway services, the process to obtain licenses is not likely to be a 

critical barrier. This partly explains why submarine cable networks are being developed faster 

than terrestrial networks. 

 

3.2 Terrestrial Fibre-Optic Cable Networks 
 

CLMV countries have been investing in building a network of national and cross-border 

terrestrial fibre-optic cables and connected with giga-level capacity mainly along the national 

road networks. Table 3 shows the terrestrial fibre-optic links among CLMV countries and the 

number of cables. Generally, there is a dense web of intercountry terrestrial fibre-optic links 

between CLMV countries. 

 

Table 3: Terrestrial fibre-optic links in CLMV countries 

 

Source: China Academy of Telecommunication Research, "Brief Introduction of International Cooperation of 
Telecom Infrastructure Construction of China", presentation, October 2014. Available at 
https://www.unescap.org/resources/presentation-brief-introduction-international-cooperation-telecom-
infrastructure. 
Notes: X signifies that there is no national border connecting the two countries, and the number of cables are 
given in parentheses. 

 
 
However, these terrestrial systems are being used for traditional telecommunications services 
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rather than for Internet data traffic, due to the lack of routing policies for intercountry Internet 

traffic exchange and a hierarchical structure to the Tier-1 operators, which means a tendency 

for greater dependence on the submarine cable networks. 

With increasing demand for high-speed and high-quality data transmissions, the expansion of 

terrestrial networks’ capacity and the routing of Internet traffic through the terrestrial 

networks are needed. 

Although all CLMV countries are connected by fibre-optic cables, the point-to-point method 

is used rather than the integration method, resulting in high costs and low network utilization 

due to a lack of common principles for traffic management at the point of border crossing. 

For example, the first phase of the Greater Mekong Subregion Information Superhighway 

Network (GMS-ISN) installed high-speed communications networks between neighbouring 

countries, but the systems for unified network resource management and traffic management 

were inadequate. The negotiations for network interconnection and routing configuration 

between countries were carried out on a case-by-case basis. 

Box 1 provides a summary of the cross-border fibre-optic networks in CLMV countries, and 

the subsections below discuss these networks in more details to identify challenges and 

opportunities for improving broadband connectivity and affordability. 

 

Box 1: Cross-border fibre-optic networks in CLMV countries 

 

• Cambodia-Lao PDR (2.5Gbps capacity) 
• Cambodia-Thailand: Poipet, Cambodia and Aranyaprathet District, Sa Kaeo, Thailand 
• Cambodia-Viet Nam: Phnom Penh, Cambodia and Ho Chi Minh City, Viet Nam 

(10Gbps) 
• Cambodia-Thailand-Viet Nam: As part of GMS-ISN (2.5Gbps) 
 
• Lao PDR-China: Crosses the border at Boten (2Gbps) 
• Lao PDR-Myanmar: Three points of connection 
• Lao PDR-Thailand: Vientiane, Lao PDR and Udon Thani, Thailand (5Gbps), and 

Savannakhet, Lao PDR and Mukdahan, Thailand (2Gbps) 
• Lao PDR-Viet Nam: Dansavanh, Lao PDR and Lao Bao, Viet Nam (5Gbps), and 

Namphao, Lao PDR and Cau Treo, Viet Nam (5Gbps) 
• Lao PDR-Viet Nam-China-Malaysia-Singapore-Thailand: As part of the China-Southeast 

Asia Cable Project (2.5Gbps) 
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• Myanmar-Bangladesh: Link the landing stations of SEA-ME-WE3 in Myanmar and SEA-

ME-WE4 in Bangladesh 
• Myanmar-China: Muse, Myanmar and Kunming, China 
• Myanmar-China: As part of GMS-ISN 
• Myanmar-India (622Mbps) 
• Myanmar-Thailand (10Gbps) 
 

 

3.2.1 Cambodia 

Three telecom operators have provided a backbone network in Cambodia totaling 26,411km. 

They are Telecom Cambodia, Viettel (Cambodia) Pte., Ltd., and Cambodia Fiber Optic 

Communication Network Co., Ltd. These operators interconnect with smaller service 

providers in the retail market, allowing data exchanges through mobile networks, Wi-Fi and 

other means. Cambodia's international Internet bandwidth was estimated to be 57Gbps as of 

year-end 2015.23 

 

Cambodia seems more interested in expanding the submarine cable networks to connect to 

foreign points of presence (PoPs) than expanding its terrestrial networks. Viettel (Metfone) 

has the largest network coverage (20,000km, 99% population coverage and 46% market share) 

in Cambodia. Viettel invested in the AAE-1 cable system through the company Metfone, and 

the Cambodia Fiber Optic Communication Network Company obtained a contract to build and 

operate the Cambodian section of the AAE-1. Ezecom invested in the MCT cable system and 

Telcotech (Ezecom's subsidiary) is a consortium member of both the AAG and MCT cable 

systems.24 

 

3.2.2 Lao PDR 

There are five points of interconnection across Lao PDR’s border with Thailand (for a total of 

5.7Gbps), nine with Viet Nam (3.3Gbps), three across the Chinese border (770Mbps), two with 

 
23 The figures for international bandwidth in this working paper is calculated by ESCAP, based on data from the 
ITU ICT Development Index 2017, including the international Internet bandwidth per Internet user, percentage 
of individuals using the Internet and country population. See ITU, "ICT Development Index 2017". Available at 
https://www.itu.int/net4/ITU-D/idi/2017/index.html (accessed on 6 June 2019). 
24 TelcoTech, "Our Network". Available at https://www.telcotech.com.kh/index.php/our-company/our-network 
(accessed on 6 June 2019). 
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Cambodia, and three with Myanmar. There are at least six ISPs in Lao PDR – Lao 

Telecommunications Company with 5.7Gbps of international capacity, Star Telecom Lao with 

2.6Gbps, Enterprise of Telecommunications Lao (ETL) with 2.4Gbps, Vimpelcom with 1.1Gbps, 

Sky with 910Mbps, and Planet with 310Mbps. 

 

Lao PDR’s primary intercontinental gateway is via the AAG submarine cable station located in 

Vung Tau, Viet Nam. It also accesses the APG and SEA-ME-WE3 cable systems via the landing 

station in Da Nang, Viet Nam. 

 

One notable news is that Lao PDR and China have agreed to build a railway network between 

the two countries. Fibre-optic cables will be co-deployed along the 414km Lao PDR-China 

railway network.25 It plans to link Vientiane, the capital of Lao PDR, and Kunming, China, with 

the intention to transform Lao PDR from a landlocked to a land-linked country. The network is 

expected to be operational in 2022. 

 

As the second overseas brand name of Viettel (after Metfone in Cambodia), Unitel has become 

the number one mobile network operator in Lao PDR. Unitel has 2.5 million subscribers, 

accounting for 47 per cent of mobile market share and 35 per cent of broadband market share. 

The company has installed 4,000 base transceiver stations and 23,000km of fibre-optic cables 

to bring telecommunications services to all districts in Lao PDR and 95 per cent of its 

population. Unitel has helped to change the telecommunications market significantly, with 

mobile use increasing from 18 per cent in 2009 to 68 per cent in 2016. 

 

In order to further strengthen and expand broadband networks and access, Lao PDR would 

benefit from efficient Internet traffic management of the land-based networks in the absence 

of sea cables. 

 

 
25 The Laotian Times, "Everything You Need to Know About the Laos-China Railway", 20 February 2017. 
Available at https://laotiantimes.com/2017/02/20/everything-you-need-to-know-laos-china-railway/. 
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3.2.3 Myanmar 

Prior to its liberalization in 2013, the telecommunications market in Myanmar was 

monopolized by state-owned Myanmar Post and Telecommunication (MPT). In 2014, Qatar-

based Ooredoo and Norwegian Telenor Group entered the market, resulting in the reduction 

of consumer prices and a rapid growth in the number of subscribers, as well as the expansion 

of the country's ICT infrastructure. Ooredoo and Telenor each reported having constructed 

three cross-border connections to Thailand and China in 2016, and Telenor is working on a 

fourth connection to India. Myanmar’s international bandwidth was estimated to be 88Gbps 

as of year-end 2017. 

 

In 2018, the fourth telecom operator, MyTel, started its services. Mytel is a joint venture of a 

local consortium comprising of 11 private firms and Viet Nam's Viettel. Today, the four telecom 

operators cover over 90 per cent of the population and nearly 60 per cent of geographical 

coverage with a combined fibre of 68,000km.26 

 

Only until recently, the SEA-ME-WE3 was the only undersea cable system serving Myanmar. 

Myanmar’s then Ministry of Post and Telecommunications invested USD30 million in the 

system, which became operational in 1999. The MPT operates it together with the terrestrial 

fibre-optic link between the Pyapon cable station and the country’s international gateway 

switch in Yangon. Then in 2016 and 2017, two submarine cable projects further connected 

Myanmar – SEA-ME-WE5 and AAE-1, respectively. MPT is the Burmese signatory in both 

projects. 

 

ESCAP and other sources 27  indicated that China Unicom partly funded the capital and 

operational expenditures associated with building a branch of SEA-ME-WE5 to Myanmar, at a 

 
26 Khine Kyaw, "Myanmar pushes on with telecom reforms", The Nation, 19 September 2018. Available at 
http://www.nationmultimedia.com/detail/Economy/30354745; and Xinhua, "4th telecom operator begins 
service in Myanmar", 11 June 2018. Available at http://www.xinhuanet.com/english/2018-
06/11/c_137246005.htm. 
27 ESCAP, "Updated Analysis of the Broadband Infrastructure in Asia Pacific", October 2016. Available at 
https://www.unescap.org/resources/updated-analysis-broadband-infrastructure-asia-pacific; and Tha Lun 
Zaung Htet, "MPT, China Unicom Plan International Cable to Boost Internet Connectivity", The Irrawaddy, 25 
July 2013. Available at https://www.irrawaddy.com/news/burma/mpt-china-unicom-plan-international-cable-
to-boost-internet-connectivity.html. 
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cost of USD40 million. The sources further indicated that the arrangement would provide 

land-based redundancy for China’s own westward international demand, while others 

theorized that the investment was a prelude to China’s entry into Myanmar’s newly-liberalized 

telecommunications market, as well as an attempt by Chinese operators to capture transit 

demand bound for the United States from South Asian countries, including India and 

Bangladesh. 

 

In February 2018, Myanmar’s first private submarine cable system was launched. The 1,516km 

Myanmar-Thailand Interconnect Cable (MYTHIC) with a capacity of 10Tbps per fibre pair 

connects Thanlyin, Myanmar, Penang, Malaysia, and Satun, Thailand. The system is owned 

and operated by Singapore-based Campana Group. Time dotCom and Loxley serve as landing 

parties in Malaysia and Thailand, respectively. The inland fibre-optic cables link Muse, 

Myawaddy and Tachilek in Myanmar to Thailand. 

 

Campana Group became Myanmar's first independent provider of competitive wholesale 

international transport and Internet protocol (IP) transit services. In 2015, Campana MYTHIC 

Co., Ltd., a subsidiary of Campana Group, was granted a Network Facilities (Individual) License 

by the Post and Telecommunications Department of the Ministry of Communications and 

Information Technology in Myanmar. In accordance with the new telecommunications law and 

its regulatory framework, Campana MYTHIC is permitted to engage in the following activities: 

 

• Terrestrial fixed line transmission facilities 

• Terrestrial radio transmission facilities 

• Submarine cable facilities 

• Resale of wireless connectivity services 

• International and domestic network transport and switching services 

• Public switched data services 

• Towers, ducts, trenches, poles, dark fibre and radio equipment installation to send, 
receive and route communications 

 

Campana Group is leveraging the MYTHIC submarine cable system and cross-border 

terrestrial links (see Map 6), as well as top-level upstream partnerships and extensive peering 

arrangements to give ISPs, mobile virtual network, over-the-top and content delivery network 

(CDN) operators a global Internet backbone. 
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Additionally, Campana Group, in partnership with Telin Singapore, is currently building the 

SIGMAR submarine cable system to connect Myanmar directly to Singapore, with an optional 

branch to Thailand. The SIGMAR project aims to be a platform to deliver cloud services and 

infrastructure-as-a-service to the Myanmar market. The project is scheduled to be ready for 

service in 2020.28 

 

Map 6: Campana network 

 

 

 

  

 

 

 

 

 

 

Source: Campana. Available at https://www.campanaworks.com. 

 

3.2.4 Viet Nam 

The telecommunications market in Viet Nam is dominated by a few players, most of them 

state or military-owned. While several companies have licenses to build the ICT infrastructure, 

the state-owned Vietnam Posts and Telecommunications (VNPT) Group and military-owned 

Viettel dominate the country’s telecommunications sector. Three of the four providers 

servicing IXPs (VNPT, Viettel and SPT) are state- or military-owned, and only FPT is a private 

corporation. The three largest ISPs in Viet Nam are VNPT with 51 per cent market share, Viettel 

(40 per cent) and FPT (6 per cent). 

 
28 Fiona Chau, "Campana Group, Telin to link up Myanmar and Singapore", Telecom Asia, 25 September 2018. 

Available at https://www.telecomasia.net/content/campana-group-telin-link-myanmar-and-singapore. 
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Mobile broadband has been growing rapidly in Viet Nam over the past decade with 

penetration rates increasing from 14 per cent in 2011 to 31 per cent in 2014 and 43 per cent 

in 2016. The uptake of fixed broadband, on the other hand, has been comparatively much 

slower with penetration rates increasing from 6 per cent in 2013 to 8 per cent in 2015 and 9 

per cent in 2016. Fixed-broadband penetration is predicted to grow moderately, reaching 14-

17 per cent by 2021. Initially, fixed-broadband services were based on DSL technology. But 

towards the end of 2015, faster fibre-to-the-home (FTTH) subscriptions overtook DSL 

subscriptions. Viet Nam’s international Internet bandwidth was estimated to be 920Gbps as 

of year-end 2014. 

 

There are five submarine cable networks linking Viet Nam, including the AAG, AAE-1, APG, 

SEA-ME-WE3 and Tata TGN-Intra Asia. By, 2020, Viet Nam will also be connected to the SJC2. 

VNPT manages the landing stations of AAG, AAE-1, APG and SEA-ME-WE3. VNPT also built 

fibre-optic terrestrial cables connecting directly to three neighbouring countries – Cambodia 

(45Gbps), China (140Gbps) and Lao PDR (40Gbps). VNPT’s national backbone network is the 

North-South fibre-optic cable system with a capacity of 360Gbps, installed along the 1A 

national highway and Ho Chi Minh highway. Viettel has contributed to the expansion of Viet 

Nam’s ICT infrastructure by laying 11,000km of fibre-optic cables, which includes 3,000km of 

fibre along 20 coastal provinces from Quang Ninh to Vung Tau. 

 

3.3 Internet Traffic Management 
 
3.3.1 Measurement and Analysis of Internet Traffic in CLMV Countries 

As part of research for this working paper, the speed and traffic paths of CLMV countries in 

mesh form were measured using NetInfoTrace.29  Ookla servers at the capital city in each 

country were selected as target points. 

 
29 NetInfoTrace is an open source software that enables administrators to manage networks by providing a 
centralized place to track routes, view them on Google maps, show abuse information, DNS tracking, 
autonomous system number and blocklists. It provides location information through Whois and MaxMind, and 
path information of Internet packets. For more information, see 
https://sourceforge.net/p/netinfotrace/wiki/Home/. 

https://sourceforge.net/p/netinfotrace/wiki/Home/
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Figure 3: Target points for Internet traffic measurement in CLMV countries 

 

Source: Created by author. 

 

Although the location of the IP identified in the route may have some errors,30 the purpose 

of this measurement is to grasp overall packet routes between countries rather than perfect 

route information. The metrics are speed, latency, route (provided by NetInfoTrace), IP 

information (WHOis.net), IP location information (MaxMind), and route tracking information 

(Internet control message protocol). 

 

Additionally, speed and path measurements were made in a one-way manner to neighbouring 

countries outside of CLMV countries. Target countries for the one-way measurement 

countries were Hong Kong (China), Indonesia, Malaysia, the Philippines, Singapore and 

Thailand. Their capital cities were selected as target points. 

 

 

 

 

 

 

 

 

 
30 When the IP address is hidden or a private IP is used, it would not be possible to trace the location of that IP. 
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Figure 4: Target points for one-way traffic measurement 

 

Source: Created by author. 

 

Results from the traffic measurement shows a need to improve traffic management because, 

in many cases, traffic flows away through the PoP of the higher-tier providers. The results 

show a very diverse pattern of traffic routes, such as returning via Singapore or Hong Kong 

(China), or detouring through other neighbouring countries without being directly exchanged 

between neighbouring countries (see Map 7). 
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Map 7: Internet traffic routes of CLMV countries 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Created by author based on test results. 

 

The severity of the tromboning effect can be seen in Table 4 and Figure 5, which is represented 

by the T value. The T value is obtained by dividing the travel distance of the packet along the 

traffic path between CLMV countries with the direct distance between countries. 

 

The high T value between Cambodia and Lao PDR, and between Lao PDR and Myanmar, which 

exceeds 30 requires urgent attention. The high T value between Cambodia and Viet Nam, and 

Myanmar and Viet Nam, which exceeds 20 also needs to be noted. 

 

Generally, the values show significant room for improvement in the management of Internet 

traffic in CLMV countries. Although most CLMV countries are physically interlinked with fibre-

optic cables, actual traffic flows through inefficient routes by agreement between telecom 

operators or ISPs. To optimize traffic flows and improve service quality, the active involvement 

of governments or regulatory agencies in addressing the tromboning effect is urgently 

required. 
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Table 4: Measurement of tromboning in CLMV countries 

 Cambodia Lao PDR Myanmar Viet Nam Thailand 

Cambodia - 32 7 2 5 

Lao PDR 11 - 33 4 3 

Myanmar 6 3 - 2 6 

Viet Nam 28 2 23 - 3 
Source: Created by author based on test results. 

 

Figure 5: Summary of tromboning in CLMV countries 

 

Source: Created by author based on test results. 

 
Cambodia 

Analysis of the packet routes between Cambodia and neighbouring countries shows that the 

routing paths between Cambodia and Lao PDR, Myanmar, Singapore and Thailand are five 

times longer than their geographical distances. Among them, the Cambodia-Lao PDR routing 

path appears to be the longest. Although Cambodia and Lao PDR are directly connected by 

fibre-optic cables, actual traffic is entering Lao PDR via other countries (China and Viet Nam) 

without taking the direct Cambodia-Lao PDR route. Further analysis shows that Cambodia has 

direct traffic exchanges with Viet Nam and Hong Kong (China), but Cambodia-Singapore traffic 

is being routed through Germany. 
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Figure 6: Distance of routing paths between Cambodia and other countries 

 

 
Source: Created by author based on test results. 

 
 
Table 5: Tromboning Index and routing paths from Cambodia 

 
Source: Created by author based on test results. 
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Map 8: Actual packet routes from Cambodia 

 
Source: Created by author based on test results. 

 

 

Lao PDR 
 

Analysis of the packet routes between Lao PDR and neighbouring countries shows that the 

routing paths from Lao PDR to Cambodia and Myanmar are 10 times longer than their 

geographical distances. Among them, the Lao PDR-Myanmar routing path appears to be the 

longest even though they are border countries and have direct fibre-optic links between them. 

The Lao PDR-Myanmar traffic is routed through a number of countries including Malaysia, 

Singapore, Thailand and the United States of America. Lao PDR, however, has direct traffic 

exchanges with Hong Kong (China), Malaysia, the Philippines, Singapore and Viet Nam. 
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Figure 7: Distance of routing paths between Lao PDR and other countries 

 

Source: Created by author based on test results. 

 

Table 6: Tromboning Index and routing paths from Lao PDR 

 
Source: Created by author based on test results. 
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Map 9: Actual packet routes from Lao PDR 

 
Source: Created by author based on test results. 

 

Myanmar 

Analysis of the packet routes between Myanmar and neighbouring countries shows that the 

routing paths from Myanmar to Cambodia and Thailand are more than five times longer than 

their geographical distances. Among them, the Myanmar-Thailand routing path appears to be 

the longest even though they are border countries and have direct fibre-optic links between 

them. Instead, the Myanmar-Thailand traffic is being routed through Singapore. Traffic 

between Myanmar and Cambodia is being routed through Singapore and China, even though 

a more direct route would be through Thailand. In fact, it is observed that most of the traffic 

from Myanmar is being routed via Singapore. Nevertheless, Myanmar has direct traffic 

exchanges with Hong Kong (China), Malaysia, the Philippines and Singapore. 
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Figure 8: Distance of routing paths between Myanmar and other countries 

 

 Source: Created by author based on test results. 

 

 

Table 7: Tromboning Index and routing paths from Myanmar 

 
Source: Created by author based on test results. 
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Map 10: Actual packet routes from Myanmar 

 
Source: Created by author based on test results. 

  

Viet Nam 

Analysis of the packet routes between Viet Nam and neighbouring countries shows that 

routing paths from Viet Nam to Cambodia and Myanmar are more than 20 times longer than 

their geographical distances. Among them, the Viet Nam-Cambodia routing path appears to 

be the longest even though they are border countries and have direct fibre-optic links 

between them. Instead, the Viet Nam-Cambodia traffic is being routed through China and the 

United States of America. Traffic between Viet Nam and Myanmar is being routed through 

Hong Kong (China) and the United States of America, even though a more direct route would 

be through Thailand or Lao PDR. In fact, it is observed that most of the traffic from Viet Nam 

is being routed via Hong Kong (China). Nevertheless, among the ASEAN countries, Viet Nam 

has direct traffic exchanges with Indonesia, Malaysia and the Philippines. 
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Figure 9: Distance of routing paths between Viet Nam and other countries 

 

Source: Created by author based on test results. 

 

Table 8: Tromboning Index and routing paths from Viet Nam 

 
Source: created by author based on test results. 
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Map 11: Actual packet routes from Viet Nam 

 
Source: Created by author based on test results. 

 

3.3.2 Internet Exchange in CLMV Countries  

This subsection examines the presence of IXPs in the CLMV countries. Viet Nam has a carrier-

neutral IXP that has been installed by the Vietnamese government with nodes in Ho Chi Minh 

City, Ha Noi and Da Nang. It has been quite successful in linking domestic and foreign ISPs in 

Viet Nam. In Cambodia, there are three IXPs – Cambodian Network Exchange, Finder IXP and 

HT Networks. However, traffic exchanges through them are low and not yet very active. The 

majority of local traffic is tossed up to international links even though the Internet exchange 

system's capacity for Cambodia domestic ISPs is up to 10 Gigabit Ethernet (GE) and 40GE. In 

Myanmar, a carrier-neutral IXP was established in September 2017. In Lao PDR, however, the 

existence of a carrier-neutral IXP for direct Internet exchange between Lao domestic operators 

is not confirmed. 

 

Cambodia 

In Cambodia, there are three IXPs – Cambodian Network Exchange, Finder IXP and HT 

Networks. 
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Established in 2008, the Cambodian Network Exchange is a not-for-profit, open and neutral 

IXP that serves to enhance the Internet environment for local and international IP traffic in 

Cambodia. The exchange has three peering locations in Phnom Penh that allow for gigabit 

peering and operational redundancy. The current implementation of the exchange is Layer 2 

(L2) switched solution, with GE, 10GE and 40GE ports available at all locations. 

 

HT Networks Company Limited, registered in Cambodia, is the first Internet exchange 

company licensed by the Ministry of Posts and Telecommunications. It provides Internet traffic 

exchange services between Cambodia domestic ISPs with technologies of up to 10Gbps. 

 
Lao PDR 

In 2017, Lao Telecom joined the Bangkok Neutral Internet Exchange (BKNIX) in Thailand as a 

10Gbps member. However, an IXP for direct interconnection between Lao ISPs is not 

confirmed. The Lao National Internet Center (LANIC), which is responsible for .la domain 

management, domain name system (DNS) operation and hosting services, is also expected to 

develop IXPs, according to information released by LANIC in 2010. 

ISPs in Lao PDR have to pay for expensive IP transit fees from neighbouring ISPs like China 

Telecom, CAT Thailand, Vietnam Data Communication Company and Viettel. Since Lao PDR is 

a landlocked country, it cannot connect directly to submarine cable systems and needs to 

purchase capacity from its neigbours’ networks to reach the cable landing stations. 

 

Myanmar 

The Myanmar Internet Exchange (MMIX) was established in September, 2017 as Myanmar’s 

first IXP. It is a neutral, industry-owned association that provides IP peering facilities for its 

members. MMIX has GE and 10GE ports available for traffic exchange between 17 members.31 

 

 
31 MMIX. Available at https://www.mm-ix.net/ (accessed on 6 June 2019). 
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Viet Nam 

The Vietnam National Internet Exchange (VNIX) was established by the Vietnam Internet 

Network Information Center, according to the Government of Viet Nam Document No. 

1513/BBCVT-VT of 29 August 2003 issued by the Ministry of Posts and Telematics (now, 

Ministry of Information and Communications). The VNIX has nodes in three regions of the 

country – the north (in Ha Noi), the south (in Ho Chi Minh) and the central region (in Da Nang). 

Connection capacity through VNIX in May 2015 amounted to 137Gbps, and total VNIX 

network traffic exceeded 305,539,494GB. The VNIX has contributed to cost savings for 18 ISP 

members, and has also improved their quality of service, including less hops, lower latency 

and higher speed. 

 

Figure 10: Connectivity map of the VNIX system 

 

 

 

 

 

 

 

 

Source: Created by author based on, Vietnam Internet Network Information Center, "DNS & VNIX". Available at 

https://vnnic.vn/en/dns-vnix/map?lang=en (accessed on 6 June 2019). 

 
ASEAN Partnership 

 

Thailand’s CAT Telecom Public Company Limited has partnered with network providers in 

Cambodia, Lao PDR and Myanmar in developing the network-to-network interfaces to provide 

IP services, including multiprotocol label switching and IP-based virtual private network 

services. Upcoming projects include developing terrestrial network connectivity among 

Indochina countries through networks in China and the GMS-ISN. Research and development 

will also be conducted on the submarine cable systems from the Gulf of Thailand to the Pacific 

https://www.vnnic.vn/sites/default/files/DNS-SD-VNIX-20130611.gif
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Ocean and from the Andaman Sea to the Indian Ocean. These projects aim to enrich ICT 

connectivity around the region and enhance its efficiency.32 

 

3.4 Broadband Quality 
 

To assess broadband quality in CLMV countries, international download and upload speeds 

and latency were measured at end-user sites in the capital city of each country. Overall, all the 

countries have average Internet speed of over 1Mbps, but Viet Nam has the highest average 

speed and Lao PDR the lowest. As shown in Table 9, the international download speed in CLMV 

countries is not only lower than the recommended value of 25Mbps, but also lower than the 

global average of 23.3Mbps in 2015.33 

 

 

Table 9: International download speed in CLMV countries 

 
Cambodia Lao 

PDR 
Myanmar Viet 

Nam 
Thailand ISP 

Cambodia 10.7 7.5 7.4 6.3 7.6 Cogetel 
Online 

Lao PDR 1.5 4.54 3.5 4.9 3.8 ETL 

Myanmar 7.6 8.8 14.1 9.0 9.9 Fortune 
International 

Viet Nam  11.9 20.3 14.1 42.2 14.9 FTP Telecom 

Source: Created by author. 

Note: Figures in Mbps. 

 

 

  

 
32 Bangkok Post, "CAT makes major moves as AEC telecommunications market booms", 31 October 2016. 
Available at https://www.bangkokpost.com/business/telecom/1098204. 
33 Ookla Net Index Explorer. Available at http://explorer.netindex.com/maps (accessed on 26 May 2015). 

http://explorer.netindex.com/maps
http://explorer.netindex.com/maps
http://explorer.netindex.com/maps
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Figure 11: Comparison of international download speed in CLMV countries 

 
Source: Created by author. 

Note: Figures in Mbps. 

 

Cambodia 

From Cambodia, international download and upload speeds are both highest to Thailand. The 

average download speed in Cambodia is 10.72Mbps and upload speed is 2.51Mbps (see Table 

10). 

 

 

Table 10: International speed and latency from Cambodia 

 
Source: Created by author. 
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Lao PDR 
 

From Lao PDR, international download speed is highest to Viet Nam and international upload 

speed is highest to Hong Kong (China). The average download speed in Lao PDR is 4.54Mbps 

and upload speed is 4.97Mbps (see Table 11). 

 

Table 11: International speed and latency from Lao PDR 

 
Source: Created by author. 

 

Myanmar 
 
From Myanmar, international download speed is highest to Malaysia and international upload 

speed is highest to Hong Kong (China). The average download speed in Myanmar is 14.09Mbps 

and upload speed is 3.75Mbps (see Table 12). 
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Table 12: International speed and latency from Myanmar 

 
Source: Created by author. 

 

Viet Nam 
 
From Viet Nam, international download speed is highest to Lao PDR and international upload 

speed is highest to Thailand. The average download speed in Viet Nam is 42.22Mbps and 

upload speed is 36.53Mbps (see Table 13). 

 

Table 13: International speed and latency from Viet Nam 

 

Source: Created by author. 
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3.5 Broadband Pricing 
 

Fixed-broadband service charges are different for each country, and there are no common 

guides for additional fees such as installation fees and deposit fees. Therefore, it is difficult to 

make precise comparisons based on monthly rates, but rough comparisons are possible. 

 

For instance, in Cambodia, the monthly service charge for 10Mbps connectivity speed is 

USD40 and the deposit fee is USD30. In Lao PDR, monthly service charge for 1Mbps ADSL is 

USD15. In Viet Nam, monthly service charge for 25Mbps is USD40 and the installation fee is 

USD44. In Myanmar the service charges vary significantly. For 4Mbps connectivity speed or 

more, the service charge could be up to USD180 per month and the installation fee could be 

as high as USD400 (see Table 14). 

 

Contrastingly, mobile-broadband service charges are similar across CLMV countries. The 

monthly service charge for 4GB of data is in the range of between USD5 and USD8. This may 

be because mobile Internet services is more competitive and systems are easier to install. 

 

Table 14: Fixed- and mobile-broadband pricing in selected countries in November 2016 

 
Source: Created by author. 

Notes: BB = Broadband; and GDP = Gross Domestic Product. 
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Box 2: Examples of consumer broadband pricing in Cambodia, Lao PDR and Myanmar as of 

year-end 2015 

Cambodia 

• USD8 per month + USD8 deposit for 1Mbps ADSL (Telecom Cambodia) 

• USD40 per month for 1Mbps ADSL or WiMax (Ezecom) 

Lao PDR 

• USD15 per month for 1Mbps ADSL (ETL) 

• USD30 per month for 1Mbps ADSL (Unitel) 

Myanmar 

• USD55 per month + USD536 installation/equipment fee for 1Mbps mobile WiMax, 10 GB 
download limit (Red Link Communications) 

• USD100 per month + USD145 installation/ equipment fee for 1Mbps (Yatanarpon 
Teleport) 

• USD63 per month + USD475 installation for 1Mbps FTTH+VoIP (Elite Tech) 

• USD17-USD80 per month + USD50 installation and USD50 annual fee for 512kbps to 
2.5Mbps (MPT) 

 
The lack of domestic peering and early development of hosting/cloud services in Cambodia, 

Lao PDR and Myanmar contribute to the high broadband prices. The introduction of CDN 

systems and caching of content on local servers could reduce international bandwidth and 

improve broadband quality as they allow popular content to be accessed directly from 

domestic networks. At the same time, expansion of the ICT infrastructure and deregulation of 

the broadband ecosystem, including international gateway licensing, would help to increase 

the affordability of broadband. 
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4. Summary and Gaps 
 

4.1 Summary of Findings in CLMV Countries  
 

In contrast with the number of new submarine cable projects, terrestrial fibre-optic networks 

to interconnect CLMV countries and their neighbours appear to be less of a priority. However, 

findings from this study show that expanding the capacity of domestic fibre-optic networks 

and developing a robust intraregional backbone network that is resilient to natural and 

human-made disasters are necessary for the increase in access, affordability and quality of 

broadband in CLMV countries. 

 

Most of the international data traffic in CLMV countries is exchanged via foreign IXPs typically 

located at PoPs of higher-tier global ISPs with interregional and global communications 

networks. Since there is no mutually-agreed policy for traffic management between countries, 

Internet traffic is handled and exchanged between ISPs on a case-by-case basis. Due to the 

lack of efficient Internet traffic management, tromboning is a serious issue in the ASEAN 

subregion that is affecting the affordability and quality of Internet services. 

 

Thus, it is necessary to promote the intraregional exchange of traffic by establishing neutral 

and open IXPs in each country, and introducing a mutually-beneficial routing policy that is 

applicable to CLMV countries. Additionally, policy harmonization and multinational 

cooperation for Internet traffic management and assessment are necessary for reducing 

transit/peering costs and improving broadband quality. The neutral IXP in Viet Nam – VNIX – 

could be a model case for other CLMV countries, with the national government taking the lead 

to establish carrier-neutral IXPs at three locations in Viet Nam. 

 

Broadband speed among CLMV countries is relatively low compared to the international 

recommendation of 25Mbps, 34  global fixed-broadband average of 70.68Mbps, or global 

 
34 ESCAP and NIA, “A Pre-Feasibility Study on the Asia-Pacific Information Superhighway in the ASEAN Sub-
region: Conceptualization, International Traffic & Quality Analysis, Network Topology Design and 
Implementation Model”, February 2016. Available at 
https://www.unescap.org/sites/default/files/ASEAN%20report%20final.pdf. 
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mobile-broadband average of 30.32Mbps.35  Moreover, mobile phones have become the 

means to access the Internet for an increasing number of people, which affects the 

construction of wired-broadband networks that requires large-scale investments. 

 

In order to meet the emerging demands for Internet services, there is an urgent need to 

enhance Internet quality (both speed and latency) through improvements in domestic wired-

broadband networks and direct interconnectivity among CLMV countries. Measures to reduce 

unnecessary Internet traffic hops and keep frequently-used content domestic are 

recommended. This could be achieved by establishing data centres collocated with IXPs and 

introducing CDN systems. 

 

Table 15: Maturity level of CLMV countries 

 
Source: Created by author. 

 

4.2 Key Issues for the AP-IS in CLMV Countries 
 

4.2.1 Cross-Border Fibre-Optic Network Interconnectivity  

Physically, the AP-IS could be defined as a cross-border, intra- and inter-regional broadband 

infrastructure that mainly consists of fibre-optic network links and transmission nodes, with 

enhancements in resilience and network stability. More specifically, AP-IS links are mainly 

composed of fibre-optic cables, ducts, conduits and trenches that connect domestic networks, 

 
35 Speedtest, "Speedtest Global Index", April 2019. Available at https://www.speedtest.net/global-index. 
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and cross neighbouring countries, subregions and inter-regions. AP-IS nodes are 

interconnecting points such as submarine cable landing stations, cross-border terrestrial 

connection points and IXPs that provide broadband Internet connection and traffic exchange. 

 

The fibre-optic network interconnecting CLMV countries appears to be well established thanks 

to national broadband plans and regional initiatives such as the GMS-ISN and various bilateral 

cooperation connecting terrestrial networks. Although some have questioned whether the 

existing capacity of the network is sufficient to meet future demands, investment by demand 

has been steadily progressing over the past few years and would probably continue in the 

future. Since the network capacity of CLMV countries has expanded from several hundred 

Mbps to two-digit Gbps, demand-based capacity increase is expected to continue in the future, 

for example, by adding equipment at the termination points so that capacity bottlenecks 

across borders could be alleviated. 

 

4.2.2 Network Topology and Stability  

Although there is a dense web of intercountry terrestrial fibre-optic links between CLMV 

countries, actual traffic is mainly exchanged with countries outside of CLMV countries through 

submarine cables. From the viewpoint of network resilience, the intercountry terrestrial 

network is an important back up for the submarine cable network because traffic can be 

directly exchanged without going through the submarine cable network (see Annex 2 for 

records of submarine cable network service disruptions affecting CLMV countries from August 

2016 to May 2019). 

 

By diversifying interconnectivity, ISPs can choose alternative pathways in the connectivity 

market and enhance network stability and service continuity. This study, however, found that 

the network topology among CLMV countries is relatively unstable as the network is 

constructed and interconnected by the needs of private operators. 

 

Therefore, it is necessary to invest in reinforcing the full-mesh structure to improve the 

stability of the terrestrial network. Furthermore, it is necessary to construct a network that 

can easily secure a detour route in case of submarine cable failure or land network failure in 
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a neighbouring country. The establishment of a governance system to manage the entire 

network is also important. 

For example in Lao PDR, although it has many terrestrial fibre-optic links to Cambodia, China, 

Myanmar, Thailand and Viet Nam, it is unclear whether the traffic is prepared to immediately 

switch to another neighbouring country in the event of failure in one country. This is why it is 

important to take into account service continuity measures when designing the network 

topology. 

Landlocked countries, such as Lao PDR, have difficulty in increasing bandwidth to international 

Internet backbone due to the high link price, resulting in low utilization of existing capacity. 

Also, there are many cases where network resources are not fully utilized due to the over-

charging of transit services by intermediary countries.36 

 

4.2.3 Internet Traffic Management 

Even though the physical or geospatial network is interconnected by a link at some point in 

the border area, it lacks utility if there is no data flows through the link. Therefore, both a 

connected physical network and actual data flows are necessary. 

 

Open and neutral IXPs ensure that domestic traffic is exchanged domestically. The installation 

of fibre-optic links among IXPs could be a good solution to support direct peering/transit 

among vicinity states. This is because the absence of fibre-optic links between IXPs means that 

ISPs have to buy or deploy their own link (or circuit) to the PoPs of the target IXPs. 

 

CDN and content providers in the data centres or IXPs have a very important role to play in 

that they reduce cross-border Internet traffic by caching popular and frequently-used content 

on local servers. Currently, many content delivery service providers have direct peering with 

ISPs through IXPs and some of them have their own dedicated network and local PoPs. 

 

 
36 China Academy of Information and Communications Technology, “Experience of GMS Information 
Superhighway”, September 2017. 
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4.3 Recommendations for the AP-IS in CLMV Countries 

 
Table 16: Summary of the gaps and recommendations for improving ICT connectivity in 

CLMV countries 

 

 
Source: Created by author. 

Note: T-value = Tromboning Value. 

 

4.3.1 Network Infrastructure: Coherent Mesh or Ring Network 

The establishment of a coherent mesh or ring network is important for strengthening the 

resilience of the terrestrial backbone of CLMV countries and reducing the dependency on 

submarine cable networks. This could be achieved through cooperation and enhancing the 

utilization of existing state-owned and private operators’ infrastructure and resources. 

It is important to periodically measure actual traffic ratios between countries, and increase 

network connection capacity based on forecasts of mid-and long-term traffic demands. In 

addition, support the fair interconnection of fibre-optic cables, promote open access to 

international gateways, study issues related to tariffs and charges for the expansion of 

intercountry terrestrial networks, and develop guidelines for policy harmonization, tariffs and 

charging mechanisms.37 

 

 
37 China Academy of Information and Communications Technology, “Experience of GMS Information 
Superhighway”, September 2017; and ITU, "Study Group 3: List of Questions – Q13/3. Study of Tariff, Charging 
Issues of Settlements Agreement of Trans-multi-country Terrestrial Telecommunication Cables". Available at 
https://www.itu.int/en/ITU-T/studygroups/2017-2020/03/Pages/questions.aspx (accessed on 6 June 2019). 
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4.3.2 Internet Traffic Management: Interlinkages of Neutral IXPs 

CLMV countries should support the establishment of open and neutral IXPs, and encourage 

cooperation among them and with existing operators. This includes the building of giga-level 

cross-border links among IXPs, ensuring their open and equal access to any ISPs, and 

collaboratively developing policies and guidelines for ISPs’ participation in the local 

interconnection and peering environment. 

IXPs could improve the level of stability and continuity of access since their switching 

capabilities provide flexibility in redirecting Internet traffic when there are connectivity 

problems on the network. As countries establish their own IXPs , more local Internet traffic 

could be exchanged and routed locally, thereby reducing costs and network delays, and 

improving affordability and quality of connectivity. 
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5. Implementation 

 
This section provides details on the requirements for implementing the recommendations 
proposed in the previous section. 
 

5.1 Seamless Terrestrial Backbone  
 
5.1.1 Minimum Cross-Border Links and PoPs 

 
To improve domestic wired-broadband networks and direct interconnectivity among CLMV 

countries, at least one fibre-optic connectivity would be required with each neighbouring 

country (or top-level nodes). Table 17 shows the land-based network links between CLMV and 

their neighbouring countries, i.e., Bangladesh, India, Hong Kong (China) and Thailand. "O" 

indicates that at least one link is required between countries, and "X" means no link is required. 

From the table, we can see that a total of 12 links are required in CLMV countries and vicinity 

region. 

 

Table 17: Cross-border links and interconnectivity to PoPs 

 

Source: Created by author. 

Notes: O" indicates that at least one link is required between countries, and "X" means no link is required. 
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At the same time, dedicated links (physical or leased links) to IXPs or PoPs would ideally be 

interconnected in a full mesh topology across all countries, if possible. For example, between 

Lao PDR and Thailand, an ISP in Lao PDR needs at least one circuit (either physical fibre or 

capacity lease) up to the IXP in Thailand, and it is necessary to build Lao PDR's PoP owned by 

the ISP. Through this arrangement, Internet users in Lao PDR have the advantage of direct 

access to Thailand's ISPs through Thailand's IXP without needing an intermediary country, 

thereby minimizing unnecessary hops and improving service quality. 

 

5.1.2 Forecasted International Bandwidth in CLMV Countries 

The next question is how much network capacity will be necessary. Based on international 

traffic forecast data for each CLMV country, international bandwidth is expected to increase 

exponentially due to continuous economic growth and the rapid increase of smartphones and 

Internet users. Among CLMV countries and Thailand, over 90 per cent of the international 

bandwidth was generated in Thailand and Viet Nam in 2014, and this trend is expected to 

continue until 2026.38 

Figure 12: Actual and forecasted international bandwidth in CLMV countries and Thailand 

 

Source: ESCAP, "Updated Analysis of the Broadband Infrastructure in Asia Pacific", October 2016 
Note: Figures in Gbps. 

 
38 ESCAP, "Updated Analysis of the Broadband Infrastructure in Asia Pacific", October 2016. Available at 
https://www.unescap.org/resources/updated-analysis-broadband-infrastructure-asia-pacific. 



62 

 

 

Therefore, the capacity and topology of CLMV’s backbone network need to be designed with 

links to Thailand and Viet Nam, as well as with mutual backup. Mid- to long-term capacity 

planning of the land-based network by year is not easy yet. This is because 1:1 capacity with 

certain countries is very difficult to calculate, even when the total international capacity is 

given. 

 

Figure 13: International bandwidth in CLMV countries and Thailand in 2014 and 2026 

 

Source: ESCAP, "Updated Analysis of the Broadband Infrastructure in Asia Pacific", October 

2016 

 

Table 18: Actual and forecasted international bandwidth in CLMV countries and Thailand 

 

Source: ESCAP, "Updated Analysis of the Broadband Infrastructure in Asia Pacific", October 2016 
Note: Figures in Gbps. 
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5.1.3 Implementation Model: Public-Private Partnerships 

Major telecom operators of CLMV countries are mostly state-owned or government-funded. 

Therefore, the role of the government is critical in the establishment of terrestrial broadband 

networks for intercountry connectivity, as well as in the establishment of IXPs and facilitation 

of Internet traffic management. Since telecom operators in CLMV countries have been 

cooperating and investing in telecommunications projects in neighbouring countries, this 

serves as a good basis for future collaborations in developing intercountry connectivity. 

Building a network requires a lot of capital, time, human resources and regulatory support. 

Therefore, it is important to understand the market structure and find long-term, sustainable 

alternatives. 

For instance, Viettel, a telecommunications group in Viet Nam, is a military-owned public 

company and one of Viet Nam's leading telecom operators. The company has invested in 

Cambodia, Lao PDR and Myanmar and is currently doing business in those countries (see 

Figure 14). 

In Cambodia, Metfone is a company in which Viettel has a 90 per cent stake. The company 

has the largest backbone network in Cambodia, and is considered one of the leading 

companies in the country. 

In Lao PDR, Unitel is a joint venture between Viettel and Lao Asia Telecom. It has the largest 

mobile market share (47 per cent) and is a leading company with a 24,000km fibre-optic 

network. 

In Myanmar, Mytel is a joint venture established in 2017, and Viettel owns 49 per cent of 

Mytel shares. Mytel is investing in a network targeting 95 per cent coverage nationwide 

within three years. 
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Figure 14: Viettel’s joint ventures in Cambodia, Lao PDR and Myanmar 

 

Source: Created by Author based on various public information and news papers 

To achieve the AP-IS goal of seamless connectivity and effective Internet traffic management 

in CLMV countries, a public-private partnership model with companies such as Viettel that 

are already investing in CLMV countries, is recommended. Figure 15 illustrates an 

implementation system that could be established for cooperation between governments, 

international organizations and the private sector in implementing the AP-IS in CLMV 

countries. 
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Figure 15: Cyclic system for the implementation of the AP-IS in CLMV countries 

 

Source: Created by author. 
 

5.1.4 Leveraging Existing Infrastructure 

In implementing the AP-IS, it is recommended that CLMV countries leverage existing 

infrastructure through cooperation with telecom operators, as well as with existing regional 

infrastructure initiatives such as the Asian Highway, Trans-Asian Railway and cross-border 

electric power transmission networks, and gradually increase bandwidth in the mid- to long-

term as demand increases. These regional infrastructure initiatives would enable the granting 

of rights of way and seamless laying of fibre-optic cables across borders in a cost-effective 

manner. 

When policy revision and harmonization is insufficient, interventions by government or 

international organizations are required to ensure the implementation of a cross-border 

terrestrial fibre-optic network to overcome the region’s vast broadband inequality. 

Interventions could include financial and technical assistance by international organizations 

for projects that are unlikely to be fully financed by the public or private sector, or facilitation 

of collaborations among multiple stakeholders to pool resources or stimulate investments. 

 

5.1.5 Infrastructure Sharing and Co-Deployment 

Local loop unbundling (LLU) is a regulatory process that allows the sharing and leasing of 

telecommunications facilities between telecommunications businesses in order to save 

overall installation costs. It is recommended that market-dominant operators or operators 
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who own essential facilities provide their facilities to other service providers at an appropriate 

price. The LLU policy could also be applied to the construction of the backbone network. 

Another way to build the regional backbone network is the joint construction or co-

deployment of telecommunications facilities along passive infrastructures. From the outset, 

telecom operators could cooperate with other telecom operators or with other infrastructure 

owners of railway, road and electric power network companies to install conduits, poles and 

fibre-optic cables. 

For example, in the Republic of Korea, the telecommunications infrastructure was upgraded 

in cooperation with the power grid, road network and railway network operators. This 

avoided duplication of civil works and contributed to higher quality services at lower costs. 

For areas where railways, roads or power networks could not be reached, the joint use of 

telecommunications facilities, provision of mutual facilities and active use of LLUs were 

encouraged. 

For extending the ICT infrastructure to rural or remote areas that are not commercially viable, 

the universal service fund could be used as a funding mechanism. Cambodia, Myanmar and 

Viet Nam have established universal service funds to target areas with no or limited Internet 

connectivity.39 

There is no uniform solution for what is best for CLMV countries, but it is desirable to select 

between equipment-based competition, service-based competition, or mixed forms by 

examining the country's competition and market characteristics. 

 

 
39 ESCAP, “The Impact of Universal Service Funds on Fixed-Broadband Deployment and Internet Adoption in 

Asia and the Pacific”, October 2017. Available at https://www.unescap.org/resources/impact-universal-service-

funds-fixed-broadband-deployment-and-internet-adoption-asia-and; TeleGeography, "Cambodian regulator 

proposes 3% tax to fund rural telecoms rollout", 27 October 2016. Available at 

https://www.telegeography.com/products/commsupdate/articles/2016/10/27/cambodian-regulator-proposes-

3-tax-to-fund-rural-telecoms-rollout/; TeleGeography, "Myanmar to begin collecting for USF in June", 24 April 

2018. Available at https://www.telegeography.com/products/commsupdate/articles/2018/04/24/myanmar-to-

begin-collecting-for-usf-in-june/; and Ministry of Information and Communications, Government of Viet Nam, 

"Viet Nam Public-Utility Telecommunication Service Fund". Available at http://www.vtf.vn (accessed on 6 June 

2019). 
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5.2 Internet Traffic Management  
 

5.2.1 Internet Traffic Exchange 

IP peering is a process by which two Internet networks mutually connect and exchange traffic. 

Private peering is a direct border gateway protocol (BGP) internetworking between networks 

that have made explicit peering arrangements, while public peering is a BGP internetworking 

across a shared network by way of an Internet exchange switch that is provided by the IXP 

operator. In general, peering at the IXP is settlement free, meaning none of the parties pay for 

the exchange of traffic as they benefit equally. However, in some commercial peering 

arrangements, fee payments are involved. 

 

Figure 16: An example of IP peering 

 

 

 

 

 

 

Source: Created by author. 

 

IP transit, on the other hand, is when one entity pays another for the right to transit its 

upstream network. In this arrangement, one entity is higher than the other in the hierarchy 

so there is no longer a peering relationship since the parties do not benefit equally from the 

exchange. 
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Figure 17: An example of IP transit 

 

 

 

 

 

 

Source: Created by author. 

The payment structure for IP transit consists of commitment and burstable. For example, if a 

2G commitment and 8G burstable on a 10GE interface is used, the commitment and burstable 

unit price will be set for each Mbps. If the monthly usage is less than the commitment usage, 

the minimum usage fee is paid. Generally, the 95 percentile usage rate calculation method is 

applied, but 85, 90 or 97 percentile usage rates are also possible. This is solely determined by 

agreement between the parties. The 95 percentile usage rate method uses the monthly 5-

minute traffic data to select results, excluding the top 5 per cent data, and calculates usage 

using the highest value. The purpose of this method is to subtract overshooting price caused 

by some burst traffics. 

Figure 18: Example of data amount for IP transit 

  

 

 

 

 

 

 

 

 

 

 

 

Source: Created by author. 
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In global markets, the payment structure between ISPs may include circuit (link) price up to 

PoPs, in addition to transit fees. For example, if a domestic ISP connects with the global 

Internet through a global transit service provider in the United States of America, it may 

purchase a separate link from the country to the United States to access the PoP near the IXP, 

or it may purchase the entire circuit. In this case, the domestic ISP could select various options 

based on its own network resources, level and pattern of traffic usage, interworking with other 

transit providers, and so on. Bulk purchase is simple, but there is a disadvantage of expensive 

charge. 

 

5.2.2 Issues and Directions for Internet Traffic Management 

For CLMV countries, PoPs of their global transit providers, and major Internet companies such 

as Google and Facebook, are mainly located in Hong Kong (China) and Singapore. ISPs often 

deploy PoPs in Hong Kong (China) or Singapore to access the global network. Although large 

global IXPs based on L2 exchange of traffic in the Asia-Pacific region exist in some developed 

countries, the majority of IXPs are for domestic ISPs. For a local ISP, it is costly to purchase and 

secure circuit (or link) to a large IXP capable of global transit, especially if they have to pay for 

submarine cable capacity. Furthermore, landlocked countries such as Lao PDR need to pay for 

both submarine cable capacity and land-based links to neighbouring countries. 

For ISPs that are unable to invest in the establishment of an IXP, they could sign a transit 

contract with a large domestic ISP or access the global Internet through an ISP network in a 

neighbouring country. In some ASEAN countries where domestic ISPs are not interconnected 

with each other, Internet traffic need to be routed through neighbouring countries, resulting 

in unnecessary connectivity expenses. Even when an IXP exists in the country, the first or 

higher group of ISP companies may not be present at the IXP, or they may not deploy normal 

routing policies and share limited IP address information. 

The Malaysia Internet Exchange (MyIX) is a good case study that CLMV countries could adopt 

(see Box 3). 
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Table 19: Major IXPs in South-East Asia 

Country Name of 
IXP 

Number of 
Members 

Members 

Japan JPIX 140 SoftBank, KDDI 

JPNAP 154 NTT, OCN,  
Akamai, Yahoo, Facebook 

BBIX 140 Softbank, Microsoft, Facebook, 
Softlayer, Akamai 

Equinix IX 46 Sony, GTT, Google, Telstra, 
Sakura Internet 

Singapore SGIX 80 Google, Highwinds, Microsoft, Reliance, Yahoo, 
Valve 

BBIX 30 Alibaba, Baidu, Dailymotion, Netflix, PLDT, TRUE 

Equinix IX 210 Amazon, Facebook, Kakao, Naver, Netflix 

Hong Kong, 
China 

HKIX 254 Akamai, AT&T, HKBN, Qwest, 
Microsoft, NTT 

BBIX 20 CAT, Alibaba, Google, Viettel, 
PLDT, Netflix 

Equinix IX 92 Alibaba, Apple, Google, Indosat, 
Tencent, Yahoo 

Malaysia MyIX 40 Telekom Malaysia, Global Transit, 
DiGi, Maxis, Celcom 

Thailand BKNIX 13 Akamai, DTAC, TCC Technology, 
BBConnect, Uninet 

Sources: Created by author based on TeleGeography, “Internet Exchange Map”. Available at 

https://www.internetexchangemap.com/; and Network Startup Resource Center, "Internet Exchange Points: 

Asia Pacific Region", 13 March 2016. Available at https://nsrc.org/ixp/AsiaPacific.html. 

 

Box 3: Malaysia Internet Exchange case study 

The Malaysia Internet Exchange (MyIX)40 is Malaysia’s first non-profit and neutral IXP where 

ISPs and content providers can connect to exchange Internet traffic locally. The MyIX is an 

initiative under the Malaysian Communications Multimedia Commission, and was established 

in 2006 through the cooperation of local Malaysian ISPs. MyIX is managed by a committee 

that comprises of elected representatives of the local Malaysian ISPs. As of March 2019, MyIX 

has 24 international and 71 domestic members.41 

Figure 19: Members of MyIX 

 
40 MyIX, "About MyIX". Available at https://myix.my/about-myix (accessed on 6 June 2019). 
41 The Malaysian Reserve, "MyIX invests RM2.5m in infrastructure upgrades", 21 March 2019. Available at 
https://themalaysianreserve.com/2019/03/21/myix-invests-rm2-5m-in-infrastructure-upgrades/. 
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Source: Created by author based on the MyIX website. Available at https://myix.my. 

 

Funded by membership and port fees, MyIX operates six nodes in several locations throughout 

Malaysia including Cyberjaya, Kuala Lumpur, Penang, Johor Bharu, Kuching and Kota Kinabalu. 

Previously, MyIX had eight nodes, but in 2017 two nodes were dropped. MyIX upgraded its 

node capacity from 40Gbps to 100Gbps in 2019 to cater to Malaysia’s Internet growth in the 

next five years.42 

Figure 20: MyIX node locations in 2014 and 2017 

 

Source: Created by author based on the MyIX website. Available at https://myix.my. 

 
42 Ibid. 
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The total peering traffic running through MyIX increased from 67Tbps in August 2014 to 

190Tbps in November 2017, representing almost a threefold growth over three years. 

Moreover, it is estimated that MyIX has saved local ISPs about MYR372 million (USD93 million) 

in IP transit cost.43 A local hosting company, IPServerOne, had a 95 per cent cost saving by 

routing its traffic through MyIX instead of paying international transit fees.44 

Figure 21: Traffic volume at the MyIX in 2014 and 2017 

 

Source: Created by author based on the MyIX website. 

 

Some good practices for planning and designing IXPs in CLMV countries include the following: 

 

• Establish at least one neutral IXP per country for both intra- and inter-country traffic 

exchange; 

• Exchange routing information with all ISP members of the IXP; 

• Provide non-restrictive hosting services to the global transit providers to receive routing 

information of other regions such as the Americas and Europe; 

• Establish an organization or committee capable of operating and managing the IXP to 

provide efficient and stable services; 

 
43 Ibid. 
44 Chief Chapree, "A Glimpse at How Malaysia Internet Exchange Helps Shape the Country’s Internet 

Experience", lowyat.net, 25 January 2017. Available at https://www.lowyat.net/2017/123979/a-glimpse-at-

how-malaysia-internet-exchange-helps-shape-the-countrys-internet-experience/. 
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• Ensure that all decisions remain neutral; 

• Be as inclusive as possible – all entities with an autonomous system number (ASN) and 

using BGP should be welcomed; and 

• Build inexpensive and easy to manage IXPs that can later grow. 

 
When a full mesh terrestrial backbone is established to connect the IXPs in the CLMV countries, 

Internet traffic will be able to exchange efficiently and cost effectively. Moreover, if each IXP 

node is able to take up traffic of another node when failure occurs at one node, then service 

continuity could be secured even in case of natural disasters or accidents, as illustrated in 

Figure 22. 

 

Figure 22: Conceptual model of interrelated IXPs 

 
 
Source: Created by author. 

 

The initial capacity of each ISP and hub node device should be determined after estimation of 

the traffic volume at the time of IXP establishment and future demand. The core router of the 

hub node should consist of more than two devices so that router redundancy minimizes the 

risk of failure. The hub node should have physical (fibre) and logical (BGP) connectivity with 

all other hub nodes. The hub nodes may have the same ASN, or they may have independent 

ASNs – but ideally all IXPs should have the same ASN so that all nodes appear to be part of a 

single network sharing the same routing information. This arrangement has the advantage of 
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interconnecting with all the other network through a one-point connection regardless of the 

physical distance between CLMV countries. In addition, it is important to provide PoP 

installation location and utility support for global transit operators or global ISPs to facilitate 

international connectivity. 

Each hub node acts as an exchange node that controls the flow of traffic for each zone, and 

ISPs in each country have a structure to connect to hub nodes. The main router for 

interworking with the hub node has a redundant structure for mutual backup, and functions 

as a switch for direct traffic exchange between ISPs in each country. The structure could be 

divided into two models depending on the routing policy at the hub node and whether the 

ISP at the lower end directly link with the router of the hub node. 

Model No. 1 

An ISP that is selected as a representative ISP in a country or hub node operator installs a 

router/switch at the core hub node as seen in Figure 23. In this model, the hub node is 

physically and logically separated into two parts – core router for intercountry traffic exchange 

and main router for intracountry traffic exchange. Traffic between domestic ISPs in a certain 

country does not need to go up to the core router, but could work through the main router. 

Only outbound traffic is exchanged through the core router of the hub node. The main router 

transmits routing information of the ISPs and connected parties to the core router so that 

routing information could be propagated to the hub node of another country (or region). The 

advantage of this model is that it could prevent domestic traffic from flowing out to other hub 

nodes or ISPs. 
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Figure 23: Hub node structure – Model No. 1 

 
Source: Created by author. 

Model No. 2 

An ISP that is selected as a representative ISP in a country or hub node operator installs only 

a core router at the hub node and L2 switches, as shown in Figure 24. In this model, there is 

one hub node physically and logically where the core router is used for both inter- and intra-

country traffic exchange. The advantage of this model is that it requires less investment than 

Model No. 1, and the routing path between countries is simple. The disadvantage is that the 

cost for each ISP could vary depending on the location of the hub node because even small 

local ISPs are requested to have a link to the hub node. 

Figure 24: Hub node structure – Model No. 2 

 
Source: Created by author. 
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5.2.3 Recommendations for the Operation of IXPs (or Hub Nodes) 

With a carrier-neutral IXP, ISPs could connect to each other in a fair and equitable manner. The 

requirements for traffic routing between IXP members vary depending on the IXP’s 

institutional model and other local policies. A good practice is multilateral peering that allows 

each member of the IXP to connect with every other member without any restrictions. 

 

When establishing a neutral IXP, its location is an important issue. Its location must encourage 

linkages to the IXP. Government organizations could connect to the IXP as initiating members 

to better deliver e-government services. Global content providers and platform operators, 

such as Google and Facebook, could be invited to localize global content and reduce 

connectivity costs. Another important issue is the selection of a model for operating the IXP 

(see Table 20). 

 

Table 20: Examples of various IXP operating models 

 

Source: Created by author. 
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The Internet is comprised of hardware, software and human components. It is important to 

remember to consider the human component as part of that critical infrastructure. Routing is 

done through mutual cooperation (using BGP, etc.), but improved governance would deliver 

significant improvements. In traffic management, well-organized communities that connect 

with each other are extremely important. Therefore, there is a need to check for any 

collaboration gaps at each level among policymakers, technologists and the private sector. 

Collaboration and coordination are just as important as system investments. 

 

In this regard, ESCAP through the AP-IS initiative could be a neutral forum or platform for 

cross-sectoral collaboration. Governments play an important enabling role for more efficient 

traffic management and peering/transit arrangement among ISPs and to IXPs through policy 

and regulatory mechanisms, and the promotion of capital investment and funding 

opportunities to establish IXPs. 

 

 

5.3 Cost Estimation  
 

5.3.1 Optical Transmission System  

The fibre-optic network consists of fibre-optic cables, and other support components such as 

ducts, conduits and connector devices, the optical transmission system (OTS), large-scale 

switch, and the network management system that monitors and manages the end-to-end 

fibre-optic system. The OTS consists of a transponder, a dense wavelength division 

multiplexing (DWDM) device and an optical amplifier. To install a complete optical link, two 

OTS, two switching systems, one network management system and two fibre-optic cables are 

required as shown in Figure 25. In addition, it requires civil works and guiding materials to 

install the fibre-optic cables, and a telecom office building with power supply and air 

conditioning facilities for OTS and switch installation. 

 

For this working paper, the cost estimation is based on equipment and installation costs only, 

excluding the switching system and telecom office building. The cost estimation has been 
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calculated based on 10Gbps and 100Gbps transmission systems, which have recently been 

widely adopted. 

 

Figure 25: 10Gbps transmission system 

 

Source: Created by author. 

 

5.3.2 Cost Breakdown  

Optical Transmission Cost 

As shown in Table 21, the total cost of the 10Gbps transmission network (excluding the 

switching system) is estimated to be approximately USD94,000 per 100km. The switching 

system is not included because of the large price differences depending on the vendor and 

application purpose. 

 

Table 21: Cost estimation for 100km 10Gbps transmission network 
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As shown in Table 22, the total cost of the 100Gbps transmission network (excluding switching 

system) is estimated to be approximately USD378,000 per 100km. The total cost of the 

100Gbps transmission network is about 4 times more expensive than the 10Gbps transmission 

network. 

 

Table 22: Cost estimation for 100km 100Gbps transmission network 

 
 

 

Fibre-Optic Cable and Cable Installation Cost 
 
It is important to note that the assumptions, constraints, unit costs and unit quantities 

included in this paper cannot fully reflect the local environmental and situational factors that 

affect costs, and therefore costs may vary depending on the circumstances and environment 

of future installations. 

The estimated cost for separate fibre-optic deployment of a two-way duct system is as follows 

(excluding design cost, value-added tax and operating profit): 

• Construction of two-way duct – USD1,300,000 per 100km  

• Construction of two-way duct with fibre-optic cable – USD2,000,000 per 100km 

 

Therefore, the total equipment and installation cost of a 100km fibre-optic network could be 

calculated as follows: 

• 100km of fibre-optic cable, 10Gps optical transmission system plus installation – 

USD2,094,000 

• 100km of fibre-optic cable, 100Gbps optical transmission system plus installation – 

USD2,378,000 
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The total costs show that the cost difference between the 10Gbps and 100Gbps transmission 

system is small, at about five to ten per cent, as the civil works for installation constitute the 

largest cost component in fibre-optic network deployment. Generally, over 90 per cent of the 

cost to deploy a terrestrial fibre-optic network is associated with digging, trenching, laying 

down the conduits and fibres, and splicing, and the cost of cable material constitutes less than 

10 per cent of the total amount. 

In the United States of America (a high labor-cost market), conduit plus fibre installation 

during open road construction costs between USD6,000 and USD18,000 per kilometre, and 

road installation costs at least USD1.8 million per lane per kilometre. This means, the cost of 

fibre-optic network installation during open road construction is much less than 1 per cent of 

the project total.45 

The co-deployment of fibre-optic cables, conduits and ducts along infrastructures such as 

major roads, railways, power transmission lines, pipelines or waterways would save significant 

costs and resources, and should be encouraged. For the infrastructure entities involved in the 

co-deployment, it could create economic opportunities and additional revenues by leasing 

out the telecommunications ducts or fibre-optic cables, and using the fibre-optic network 

themselves to improve their operations. 

It is recommended that CLMV countries seek to tap cross-country or pan-regional 

infrastructure deployment projects in the transport, energy and water sectors, and promote 

the co-deployment of fibre-optic networks along the regional infrastructures on an open-

access basis. 

In the case of the Trans-Asian Railway, spare fibres could be deployed in addition to that 

installed for use by the railway itself. The additional ducts and fibres could be leased to 

telecom operators or other carriers. It is recommended that subregional working groups 

explore ways to maximize such cross-sectoral synergies when building additional links in the 

region considering that most of the network cost comes from civil works and conduit 

installation. 

 
45 Terabit Consulting. 



81 

 

5.3.3 IXP System Cost 

In general, an IXP is installed in an existing data centre, at the telecom operators’ existing office 

or at a separate independent space. In this space, important features to consider include 

proximity to the networks of potential members; availability of electric power, including a 

backup supply or generator; availability of air-conditioning; and availability, capacity and 

reliability of telecommunications links to the space. 

In this working paper, only the equipment and management tools required to build an IXP are 

used in the cost estimation, assuming that the infrastructure is present. The required devices 

and IXP operation systems are provided in Tables 23 and 24, respectively. The capacity and 

specification of the device are changeable according to estimated traffic amount and technical 

requirement, but generally, it would cost about USD640,000 to establish an IXP. 

 

Table 23: Devices for establishing an IXP and their estimated costs 

Device Requirements 
Number of 

Units 
Cost 

(USD) 
Comments 

Backbone 
S/W 

1G * 40 Port * 1EA 
10G * 32 Port * 2EA 
10G * 2 Port * 2EA 

2 400,000  

L3 S/W 
1/10G SFP * 48Port 
40G QSFP * 6Port 

1 10,000 
Network 

operation centre 
included 

L2 S/W 
100/1000 UTP * 48Port 

10G * 4Port 
5 10,000 

Network 
operation centre 

included 

Server 
CPU: E5-2620 
RAM: 16G*2 
HDD: 600G*4 

13 80,000  

Unified 
Threat 

Management 

 1 30,000  

Firewall  1 10,000  
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Table 24: IXP operating system 

 

No Name of System  Number of Units Function  

1 MRTG 2 Traffic collection (BPS, PPS) 

2 Netflow 1 Flow collection  

3 DB 2 Tariff data management 

4 Syslog 1 Log data collection  

5 Nagios 1 Monitoring BGP table, CPU, CRC 

6 Openview 1 Monitoring interface, BGP 

7 Smokeping 1 Monitoring network quality  

8 Web 1 Monitoring traffic 

9 TACAS 1 User certification  

10 Route server 2 Routing Information management 
 Total:  13  

 

 

Flow 
Analyser 

Price of flow analysis 
system is variable based 

on user requirements  
1 100,000  

  Total: 640,000  
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Annex 1: Submarine Cable and Terrestrial Network 

Projects Affecting CLMV Countries from November 2016 

to January 201946 
 

In November 2016, the Asia Pacific Gateway (APG) submarine cable network was launched 

connecting nine Asian nations, including Viet Nam, with its landing station in Da Nang. With 

a total length of 10,400km, the APG network leverages 100Gbps optical transmission 

capabilities and digital coherent technology to deliver a capacity of more than 54Tbps. 

 

In December 2016, construction work on the 20,000km South-East Asia-Middle East-

Western Europe 5 (SEA-ME-WE5) submarine cable system linking Marseille and Singapore 

was completed. The SEA-ME-WE5 connects 16 countries across three continents, including 

Myanmar, offering 100Gbps DWDM technology and capacity of 24Tbps on three fibre pairs. 

It has carrier-neutral PoPs at its main endpoints, located at Marseille (operated by 

Interxion), Palermo (Sicily) and Singapore (operated by Equinix and Global Switch). The 

Myanmar Post and Telecommunication (MPT) is a member of the SEA-ME-WE5 consortium. 

 

Also in December 2016, Indian operator, Bharti Airtel, activated a terrestrial fibre-optic 

cable link between India and Myanmar. The 6,500km terrestrial fibre-optic network is 

connected to Airtel’s landing stations in Chennai and Mumbai. 

 

In March 2017, Ezecom’s wholly-owned fibre-optic subsidiary, Telcotech, completed the 

1,300km Malaysia-Cambodia-Thailand (MCT) cable system, and began operations. It has a 

design capacity of at least 30Tbps using 100Gbps technology, and provides connectivity 

between Cherating (Malaysia) and Rayong (Thailand) with a branching unit to Sihanoukville 

 
46 Telegeography's Cable Compendiums of January 2016 to May 2019. Available at 

https://www.telegeography.com. See 

https://www.telegeography.com/products/commsupdate/lists/country/cambodia/; 

https://www.telegeography.com/products/commsupdate/lists/country/laos/; 

https://www.telegeography.com/products/commsupdate/lists/country/myanmar/; and 

https://www.telegeography.com/products/commsupdate/lists/country/vietnam/. 
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(Cambodia). Further, onward connectivity to the United States of America will be provided 

via interconnection to the existing Asia-America Gateway (AAG) cable system. The MCT 

project was developed in cooperation with Telekom Malaysia and Symphony 

Communications of Thailand. 

 

In June 2017, the Asia Africa Europe-1 (AAE-1) cable system was launched with landing 

stations in Sihanoukville, Cambodia, Ngwe Saung, Myanmar and Vung Tau, Viet Nam. The 

25,000km network – owned by a consortium of 19 global service providers, including 

Metfone, Ooredoo, Viettel Corporation and VNPT International – connects Cambodia, 

Myanmar and Viet Nam to the rest of Asia, the Middle East, East Africa and Europe. It has a 

design capacity of over 40Tbps using 100Gbps technology. 

 

In July 2017, state-owned Telecom Cambodia inaugurated its Greater Mekong Telecom 

Backbone Network Project, which included the installation of a 467km fibre-optic cable 

connection between Sihanoukville and Kampong Cham. The network deployment was 

funded by a USD39 million concessional loan provided by the Japan International 

Cooperation Agency. 

 

In December 2017, Viet Nam’s CMC Telecom inaugurated its 2,500km Cross Viet Nam Cable 

System. The nationwide system is routed through 19 provinces and cities in the country 

from the northern Lang Son Province to the southern Tay Ninh Province, including Hai 

Phong, Thanh Hoa, Vinh, Hue, Quy Nhon and Nha Trang. The VND500 billion (USD22 million) 

network has a bandwidth capacity of up to 9.6Tbps and will be interconnected to most 

submarine cable routes in the region, such as the APG, AAE-1, Unity and FASTER. 

 

State-owned firm Bangladesh Submarine Cable Company Limited (BSCCL) and Singapore-

based Blueberry Telecom are planning to establish a separate regional submarine cable 

company – named BSCCL-Blueberry Bangladesh – to operate a submarine link between 

Bangladesh and Myanmar. The proposed 250km cable will connect Cox’s Bazar (Bangladesh) 

with Myanmar’s coastal city of Sittwe. BSCCL will own 10 per cent of the cable, which will 

have a lifespan of around 20 years. 
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In June 2016, China Telecom Global and CAT Telecom of Thailand signed an investment 

framework for a land and sea-based broadband project to link China and South-East Asia. 

The interregional Internet system plans to originate in Hong Kong (China), then pass through 

Thailand and CLMV countries before swinging upwards back to China. 

 

Singapore-based Campana Group, in partnership with Telin Singapore, is currently building 

the Singapore-Myanmar Submarine Cable (SIGMAR) to connect Myanmar directly to 

Singapore, with an optional branch to Thailand. The deployment of SIGMAR will be in 

addition to that of the TARO terrestrial fibre-optic cable from Yangon, Myanmar to Thailand 

via the Htee Kee border crossing. The SIGMAR network will span 3,700km across Myanmar 

and Thailand, before reaching Singapore via a subsea route. The project is scheduled to be 

ready for service in 2020. Campana MYTHIC – a joint venture of Campana Group – will 

operate 15 nodes in Myanmar out of a total of 40 nodes (including in Thailand and 

Singapore), and the remaining nodes will be managed by various subsidiaries of Campana 

Group. The TARO cable currently provides 8,000Gbps of capacity in Myanmar, although the 

launch of the SIGMAR network will up the capacity four-folds to 32,000Gbps. 

 

In October 2018, the Vietnam Posts and Telecommunications (VNPT) Group announced that 

it is currently constructing a cable landing station for the Southeast Asia-Japan Cable 2 

(SJC2) in Quy Nhon, located in the Binh Dinh province of Viet Nam. The 10,500km cable 

system will connect eleven landing sites in Singapore, Thailand, Cambodia, Viet Nam, Hong 

Kong, Taiwan, China, Republic of Korea and Japan. The SJC2 cable will have up to eight pairs 

of high-capacity optical fibre with a total design capacity of 144Tbps. The SJC2 consortium 

– including Singtel, China Mobile International, Chunghwa Telecom, Chuan Wei, Facebook, 

KDDI, SK Broadband and VNPT – signed an agreement with NEC Corporation to build the 

submarine cable in March 2018. The system is scheduled for completion by the fourth 

quarter of 2020. 

 

In January 2019, Beijing-based China Road and Bridge Corporation expressed its intention 

to invest in a submarine cable connecting Cambodia with Hong Kong (China). 
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Annex 2: Vulnerability of Submarine Cable Networks – 

Records of Damages and Service Disruptions Affecting 

CLMV Countries from August 2016 to May 201947 
 

On 2 August 2016, the Asia-America Gateway (AAG) suffered a fault 90km from the landing 

station in South Lantau (Hong Kong), affecting Internet services in Viet Nam. The issue was a 

short circuit, rather than a cut caused by the Nida storm, as previously thought. 

On 28 August 2017, the AAG and the Tata TGN-Intra Asia experienced a fault off Hong Kong’s 

coast, reportedly due to a major storm. The 20,000km AAG cable, which links Viet Nam to 

Hong Kong (China) and the United States of America, suffered damage at two sections, around 

66km and 85km from the cable landing station in Hong Kong (China). The damage to the 

6,700km Tata TGN-Intra Asia cable, which links Hong Kong (China), the Philippines, Singapore 

and Viet Nam, was located around 54km from Hong Kong (China). Both systems were restored 

to full capacity after repairs on 30 September 2017. 

In November 2017, the AAG was ruptured again. The fault occurred at the section connecting 

Ho Chi Minh City with the main cable system. 

In October and December 2017 the 39,000km South-East Asia-Middle East-Western Europe 3 

(SEA-ME-WE3) submarine cable experienced disruptions, affecting Myanmar and Viet Nam. 

In June, November and December 2017, the Asia Pacific Gateway (APG) submarine cable 

network, connecting nine Asian nations, including Viet Nam, was damaged. The 10,400km 

system, which was ready for service in November 2016 suffered problems shortly after its 

 
47 Telegeography's Cable Compendiums of January 2016 to May 2019. Available at 

https://www.telegeography.com. See 

https://www.telegeography.com/products/commsupdate/lists/country/cambodia/; 

https://www.telegeography.com/products/commsupdate/lists/country/laos/; 

https://www.telegeography.com/products/commsupdate/lists/country/myanmar/; and 

https://www.telegeography.com/products/commsupdate/lists/country/vietnam/. 
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launch resulting in its shutdown in mid-January 2017, along with two other systems serving 

the region – the AAG and Tata TGN-Intra Asia. 

In January, February and April 2018, the APG network experienced disruptions affecting Viet 

Nam. 

In January, May, June and August 2018, the AAG system, which links Viet Nam to Hong Kong 

(China) and the United States of America experienced disruptions. 

In January 2019, the Tata TGN-Intra Asia cable system encountered a power failure at several 

points off Singapore’s shore. 

During March and April 2019, the APG and Tata TGN-Intra Asia systems had to undergo repair 

and maintenance works that affected Internet speed in Viet Nam. 

On 27 May 2019, the APG linking Viet Nam to a number of Asian countries suffered a fault 

132km away from Da Nang, affecting Internet connections in the country. The fault was a 

result of a power supply unit malfunction. The system was fully restored on 6 June 2019. 

 


