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TRPC Briefing Paper: Broadband Connectivity  

“Repair permit requirements vary significantly from country to country and from 

Territorial Waters (TW, 0-12 nautical miles offshore) to Exclusive Economic Zones 

(EEZ, 12 – 200 nautical miles offshore). The International Cable Protection 

Committee (ICPC) has recognized the widely varying permit requirements and is 

campaigning to encourage all countries to offer notification only arrangements or at 

least fast-track permit processing in the interests of avoiding unnecessarily long 

traffic outages.” SubOptic2013 from ocean to cloud1 

 

Introduction 

High-speed broadband connectivity is almost taken for granted in economies such as 

Singapore, underpinning as it does the growing digital economy. Three paradigms shifts 

have changed the business and technology landscapes over recent years: (i) the advent of 

high speed next generation broadband networks (NGBNs) as the backbone of global 

communications, (ii) the rapid growth of high speed broadband wireless networks, 

especially for the “last mile” of connectivity to provide access to a host of applications and 

services, but which are also dependent upon fibre broadband backhaul connections, and (iii) 

the cloud as the “virtual” place where a series of services are emerging, from Iaas, PaaS, 

SaaS, to … XaaS. The recent announcement in the US by AT&T to begin a total shift towards 

a software-defined network based in the cloud, and to “virtualize” their hardware is the 

latest evidence of the radical importance of these paradigm upheavals.2   

At the user end stand a new generation of data centres. These are the gateways to cloud 

services, to “virtualization”, to content and data storage and distribution. This paper 

provides a brief introduction to three legs of broadband connectivity: the international leg 

to the submarine landing stations, the domestic leg or “backhaul” from the submarine 

landing station to the locations of the data centres, and the connectivity of the data centres 

themselves. 

The forum and this Briefing Paper are in many ways sequels to the forum held 11 November 2011 

entitled ‘Singapore as a Data Hub’ (see http://trpc.biz/singapore-as-a-data-hub/ )and (see 

http://trpc.biz/wp-content/uploads/2011-11_TRPC_IIC_SingaporeAsADataHub_BriefingPaper.pdf).  

 

                                                           
1
 Andy Palmer-Felgate, Nigel Irvine, Simon Ratcliffe (Verizon) and Seng Sui Bah (SingTel) ‘Marine Maintenance 

in the Zones – A Global Comparison of repair Commencement Times.” SubOptic2013  
2
 The change also implies AT&T seeking out a new generation of vendors. See http://www.att.com/gen/press-

room?pid=25274&cdvn=news&newsarticleid=37439&mapcode=consumer|mobile-devices  
 

http://trpc.biz/singapore-as-a-data-hub/
http://trpc.biz/wp-content/uploads/2011-11_TRPC_IIC_SingaporeAsADataHub_BriefingPaper.pdf
http://www.att.com/gen/press-room?pid=25274&cdvn=news&newsarticleid=37439&mapcode=consumer|mobile-devices
http://www.att.com/gen/press-room?pid=25274&cdvn=news&newsarticleid=37439&mapcode=consumer|mobile-devices


3 
 

A: International Submarine Cables 

Fibre optical submarine cables today are built with a capacity of terabytes and far in excess 

of capacity actually used.3 A research report undertaken by TRPC in 2005 found that on 

average lit capacity was less than 5% of built capacity on intra-Asian routes and actual usage 

was less. While the smaller older cables where close to full capacity usage, the more recent 

cables were hugely over-built.  

The average lit capacity of cable networks throughout the region is low. Lit capacity 
is less than 15 per cent of designed network capacity on the trans-Pacific route, less 
than 5 per cent on the intra-Asia route, and less than 5 per cent on the Asia-Europe 
route. But these averages are weighted downwards by the skewed distribution of 
capacity between the networks. (TRP Corporate 2005, Asian Telecom Connectivity  
Market: Executive Summary 4)  
 

“Over-built” does not imply poor business decisions. The cost of adding additional dark 

fibres to a new cable before it is laid on the ocean’s seabed is minimal, the real cost lies in 

activating or lighting up a fibre with lasers. And more fibres means more members of the 

cable consortium to spread the costs. These cables are also demand-proof. Forecasting rates 

of growth of traffic is more an art than a science for several reasons.5 First, new 

technologies not only create new demands, for example for Internet transit traffic and for 

video traffic, but they also through new techniques of digital compression and least cost 

routing use bandwidth more economically.  Secondly, network architectures and business 

models substitute local cache for international transmission where the market is stable, for 

example, for online TV videos. Third, user patterns of demand can change very rapidly, for 

example as a result of the spread of low-cost smartphones in emerging economies and of 

social networking.  

But however much capacity there is, if a cable is broken there is zero capacity on that route. 

Most modern cable systems are designed with redundancy or alternative routing, but major 

outages can and do cause major slowdowns. For example, in 2013 a break in SMW4 (South 

East Asia Middle East and Western Europe) disrupted nearly 50 percent of Pakistan’s 

Internet traffic.6 Also see below. The results can be very costly, especially to sectors like 

finance and trading. Because over 95 per cent of telecoms and Internet traffic is sent 

globally through submarine cables, and less than 5 per cent over satellite, the ability to 

maintain and repair cables is vital. In an age when emails and cross-border data flows are so 

                                                           
3
 Data from Telegeography suggest that while “lit” international bandwidth tripled in the intra-Asia region 

2008-2012, usage increased by under 60 per cent. 
http://www.telegeography.com/page_attachments/products/website/research-services/global-bandwidth-
research-service/0003/8368/gb13-exec-sum.pdf  
4
 http://trpc.biz/wp-content/uploads/2005-00_TRPC_AsianTelecomConnectivity_WorkingPaper.pdf  

5
 For an insightful critique of over-forecasting of rates of growth of Internet traffic and lack of transparency by 

companies investing billions of dollars in submarine cables prior to the bursting of the dot.com bubble, see 
http://trpc.biz/wp-content/uploads/2005-_07_UniversityMinnesota_Internetgrowth_Paper.pdf  
6
 http://tribune.com.pk/story/527148/undersea-internet-cable-cut-effects-50-of-pakistans-traffic/  

http://www.telegeography.com/page_attachments/products/website/research-services/global-bandwidth-research-service/0003/8368/gb13-exec-sum.pdf
http://www.telegeography.com/page_attachments/products/website/research-services/global-bandwidth-research-service/0003/8368/gb13-exec-sum.pdf
http://trpc.biz/wp-content/uploads/2005-00_TRPC_AsianTelecomConnectivity_WorkingPaper.pdf
http://trpc.biz/wp-content/uploads/2005-_07_UniversityMinnesota_Internetgrowth_Paper.pdf
http://tribune.com.pk/story/527148/undersea-internet-cable-cut-effects-50-of-pakistans-traffic/
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essential to commerce, outages for any reasons other than natural disasters are 

unacceptable. But more to the point, unnecessary delays in repair and maintenance should 

also be seen as unacceptable. 

Cables, CMAs, Faults and Commencement of Repairs 

So why do delays occur and how to eradicate them? It is in everyone’s interest that they are 

reduced to a minimum, not least to the interest of the operators. 

 

A modern fibre cable consists of the fibre core, protective coatings and a copper conductor 

for power transmission.7 

From the cable landing station, the cable is buried in the seabed, typically 1 metre and 

occasionally up to 10 metres in depth, out along the 12 nautical miles of coastal territorial 

waters (TW) of the country and then through a 200 nautical mile Exclusive Economic Zone + 

continental shelf/archipelago areas ( EZ). At approximately every 70 km repeaters are 

installed which consist of glass strands containing the rare earth element erbium which is 

activated by laser to generate sufficient energy to boost the lighted signal.8  

                                                           
7
 The following diagrams are taken from the ICPC (International Cable Protection Committee) About Submarine 

Telecommunications Cables, http://www.iscpc.org/publications/ICPC-UNEP_Report.pdf  
8
 The longest cable is SE-ME-WE-3 from S.E.Asia to the Mediterranean to Western Europe stretching 40,00 km. 

http://www.iscpc.org/publications/ICPC-UNEP_Report.pdf
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Laws of the Sea 

The laying of cables and the security and maintenance of cables rests upon several laws of 

the sea and covers the different oceanic zones organized into Cable Maintenance 

Agreements (CMAs), such as: 

 ACMA – Atlantic Cable Maintenance Agreement 

 MECMA – Mediterranean Cable Maintenance Agreement 

 NAZ – North American Zone Cable Maintenance Agreement 

 SEAIOCMA –South East Asia and Indian Ocean Cable Maintenance Agreement 

 SPMMA – South Pacific Marine Maintenance Agreement (Private Agreement) 

 YZ – Yokohama Zone Cable Maintenance Agreement 

 

The relevant international treaties: 

 

 1884: The International Convention for the Protection of Submarine Cables 

 1958: The Geneva Convention of the Continental Shelf and High Seas 

 1982: The united Nations Convention on the Law of the Sea9,10 

The challenges that lie ahead are both man-made and natural. Changes in climate and levels 

of erosion, in silt deposits as a result of heavy rainfall, in sea temperatures and currents, and 

in volcanic activity can change coastlines and sea beds. Such changes not only can cause 

problems for cables directly, but can in turn impact upon jurisdictions and national 

boundaries. Man-made territorial disputes are another factor often necessitating operators 

to apply for permissions and exemptions from two or more nation states to enter common 

sea channels. Underwater explorations for gas and other natural resources add to the 

challenges. This poses the question: how adequate are existing legal safeguards and treaties 

to ensure due process to expedite access to cables for timely maintenance and repairs? 

One way to avoid faults is careful selection of routes, but illegal fishing in protected offshore 

cable zones and boat anchors do the main damage.11   

                                                           
9
 http://www.un.org/depts/los/convention_agreements/texts/unclos/unclos_e.pdf UNCLOS replaced four 

previous treaties and established de jure recognition of the extension of territorial waters from 3 nautical miles 
(5Kms) – the ‘cannon shot’ rule – to 12 nautical miles plus the continental shelf deemed to extend up to 200 
nautical miles which was the distance required by Chile, Ecuador and Peru to protect the fishing grounds of the 
Humboldt Current. Historical practice has therefore witnessed extensions of earlier boundaries based upon 
perceived national economic interests. 
10

 “While the Secretary General of the United Nations receives instruments of ratification and accession and 
the UN provides support for meetings of states party to the Convention, the UN has no direct operational role 
in the implementation of the Convention. There is, however, a role played by organizations such as the 
International Maritime Organization, the International Whaling Commission, and the International Seabed 
Authority (the latter being established by the UN Convention).” 
http://en.wikipedia.org/wiki/United_Nations_Convention_on_the_Law_of_the_Sea  

http://www.un.org/depts/los/convention_agreements/texts/unclos/unclos_e.pdf
http://en.wikipedia.org/wiki/United_Nations_Convention_on_the_Law_of_the_Sea
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Faults, Repairs and Delays 

Year Reported Outages in the Asia Region 
2005 SEA-ME-WE 3 – breakage shutdown the Internet in Pakistan 
2006 Hengchun earthquake broke eight cables near Taiwan – see map 
2007 T-V-H lost a section to pirates downing Internet speeds between Thailand, Vietnam and 

Hong Kong 
2008 Cables breakages in Middle East and Malaysia disrupted traffic, especially to and from India 
2010 SEA-ME-WE 4 was cut in three places off the coast of Italy affecting S.E.Asia traffic to 

Europe; Taiwan earthquake damaged four undersea cables in six different places, knocking 
out service for parts of two days running. 

2011 Tōhoku earthquake and tsunami damaged cable landings in Japan, affecting APCN-2 (China-
HK-Japan-S.Korea-Malaysia-Philippines-Singapore); Pacific Crossing West and North; East 
Asia Crossing Network; Japan-US Cable Network; PC-1 cable system 

2012 Breaks in the EASSy and TEAMS cables disconnected about half of the networks in Kenya 
and Uganda from the global Internet including Asia. 

2013 SEA-ME-WE-4 connection from France to Singapore was cut by divers near Egypt. 
Source http://en.wikipedia.org/wiki/Submarine_communications_cable  
 

                                                                                                                                                                                     
11

 An issue that is never openly addressed is when intercepts are added to cables by state intelligence 
agencies. Fault repairs obviously offer ideal opportunities for clandestine activities. Alternatively, they could be 
built into the equipment, for example, into the repeaters. 

http://en.wikipedia.org/wiki/2011_T%C5%8Dhoku_earthquake_and_tsunami
http://en.wikipedia.org/wiki/EASSy
http://en.wikipedia.org/wiki/TEAMS_%28cable_system%29
http://en.wikipedia.org/wiki/SEA-ME-WE_4
http://en.wikipedia.org/wiki/Submarine_communications_cable
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Despite route redundancy, a fault on a major cable can still knockout Internet connections. 
One of the most severe to affect the East and South East Asia region was caused by the 2006 
earthquake off the coast of Taiwan between Philippines along the Luzon Strait. 12 

 

Source: http://submarinenetworks.com/news/cables-cut-after-taiwan-earthquake-2006  

According to a report for the ICPC,13 the primary causes of damage across all zones are as 

follows:14 

 Fishing activity = No. 1 

 Ship’s anchor = No. 2 

 Uncategorized = No. 3 

 Earthquake/Mud slide = No. 4 

 External aggression = No. 5 

 Repeater = No.6 

 Abrasion = No.7 

 Joint Box = No. 8 

 Others = dredging and drilling and pipe installation, branching unit and corrosion. 
 

                                                           
12

 “Even though many of these cable systems are SDH rings, both parts of the ring pass through the Luzon 
Strait, making ring-based restoration impossible when there is a large-scale submarine landslide in the strait.” 
http://labs.apnic.net/presentations/store/2007-05-09-ripe54-quake.pdf  
13

 Qualtrack (2012) Annual Cable Fault Report (for the International Cable Protection Committee) 
14

 “Shore stations can locate a break in a cable by electrical measurements, such as through spread-spectrum 
time-domain reflectometry (SSTDR)… Presently, SSTDR can collect a complete data set in 20 ms. Spread 
spectrum signals are sent down the wire and then the reflected signal is observed. It is then correlated with 
the copy of the sent signal and algorithms are applied to the shape and timing of the signals to locate the 
break.” http://en.wikipedia.org/wiki/Submarine_communications_cable#Cable_repair  

http://submarinenetworks.com/news/cables-cut-after-taiwan-earthquake-2006
http://labs.apnic.net/presentations/store/2007-05-09-ripe54-quake.pdf
http://en.wikipedia.org/wiki/Submarine_communications_cable#Cable_repair
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Between 60-80% of faults occur in waters less than 100 metres deep. Significantly, on 

average across all zones, repair times from notification to the start of the repair work have 

risen from under to over 20 days. Once begun, repairs require a cable ship to haul the cable 

up from the seabed towards the ship’s repair room, a delicate task that requires careful 

assessment of the conditions of the substrate and the currents. But, as in the case of the 

2006 earthquake in the Luzon Straits, when cables are too deep for an ROV (remotely 

operated underwater vehicle) a grapnel recovery is required.  

 

The timing of repairs can therefore be influenced by the forces of nature, but inefficient 

administrative bureaucracy is a recurrent problem.15 Once a fault has been reported, there 

is a measurable delay before repair work can commence. Some delay may be due to the 

non-availability of a repair vessel, or due to the extensive nature of the damage or to 

weather conditions, but the prevalence causes, especially in the SEAIOCMA zone, appear to 

be bureaucratic. The following diagram from SubOptic2013,16 shows that 25 per cent of the 

                                                           
15

 It is always worth noting that bureaucracy in itself in not necessarily inefficient. On the contrary, the thesis 
of the famous German sociologist Max Weber (1864-1920) was precisely the opposite, that bureaucracy has 
survived down the ages because it is the most efficient means of organizing complex affairs. The issue is 
therefore not bureaucracy per se, but inefficiency and how to eradicate it. Inefficiency is always either 
irrational, because no-one benefits from it, or political because someone does.  
16

 Andy Palmer-Felgate, Nigel Irvine, Simon Ratcliffe (Verizon) and Seng Sui Bah (SingTel) ‘Marine Maintenance 
in the Zones – A Global Comparison of Repair Commencement Times.’ 
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delays in the SEAIOCMA zone arise from the slowness to issue the necessary permits to 

enter territorial waters, with the authors adding that “the countries with the greatest 

notified to departure time, on average, are mostly in the AsiaPac region.”  

 

 

Source: Andy Palmer-Felgate, Nigel Irvine, Simon Ratcliffe (Verizon) and Seng Sui Bah (SingTel) ‘Marine 
Maintenance in the Zones – A Global Comparison of repair Commencement Times.” SubOptic2013  

 

Findings and Conclusion: The Need for Rapid Repair Permits or a Notification System 

One operator makes the point that they are required to apply for permits for 80 per cent of 

their maintenance and repair work in the Asia Pacific region. The time this takes can vary 

from just two days to up to over three months, in the latter case because sign-off requires 

the signature of a minister, who could be travelling, as well as several government 

departments, such as customs and excise, transportation, finance, etc. In addition, in the 

case of Indonesia for example, import duties have to be paid, to be reclaimed later, and 

bonds levied according to ship size. All told, including the use of local agents and handlers, 

permits can cost up to USD100k. These requirements stem from Indonesia’s cabotage law 

that gives preference to the use of Indonesia ships, although Indonesia does not have any 

cable repair ships of its own. 

The researchers of the SubOptic2013 study serve to confirm this. On the basis of the data, 

they come to the conclusion that “the AsiaPac region does represent the biggest challenge 

to repair commencement times and these are challenges of country rather than zone 

specific.”  They identify Indonesia as having the “the highest time to repair”  and note that 

“one of the largest contributing factors is permit delays (an issue recognized by the industry, 
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by the ICPC and currently one that it is hoped is being addressed with a view toward 

dramatically reducing permit times or changing to a notification system.) Note also that the 

second highest cause of delay in Indonesia is prior repairs – a likely scenario if repairs are 

getting backed up by delays, such as permits. This cascading effect can be largely eliminated 

by a notification only or rapid repair permit system” 

Clearly, the all-round purpose of rapid repairs to cables to maintain the ever growing 

regional demand for reliable broadband capacity would be best served if all governments 

involved agreed to streamline their procedures for the sake of efficiency, either through a 

simple notification system or a fast-track solution. Every economy in the region is now 

starting to benefit from the growth of their own digital economy and society, and they 

should have a self-interest in ensuring the infrastructure is in place and well maintained to 

support that.  
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Telegeography17 

                                                           
17 http://www.submarinecablemap.com/#/country/singapore and see  http://submarine-cable-map-2014.telegeography.com/ 

http://www.submarinecablemap.com/#/country/singapore
http://submarine-cable-map-2014.telegeography.com/
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B: Backhaul in Singapore 

Backhaul matters to two main categories of users: overseas international carriers trying to 

connect their business customers in Singapore to the submarine landing station, and by 

mobile network operators (MNOs) who need to connect their base stations to their mobile 

switching centres (MSCs). Apart from SingTel which owns the most extensive network, the 

other operators have until very recently been almost totally dependent upon SingTel for 

leased lines.  

Singapore tends to benchmark itself against Hong Kong as roughly comparable small open 

city economies that act as communications hubs for their respective sub-regions within the 

Asia Pacific. In 2009 and again in 2012, TRPC carried out a survey of access prices paid by 

operators to incumbent carriers across fourteen Asian economies.18 The studies found that 

the cost of private leased circuits and Ethernet monthly rentals in Singapore are consistently 

higher than in Hong Kong –although lower than in the other economies of the region – as 

the following tables illustrate.   

Table 1 

Private leased circuits monthly rental costs to operators 2012  
 HK/SG % Current Prices 

2012 (2009) 
HK/SG % 2012 

‘Real’ Prices 
HK Current Price 

2012/2009 % 
SG Current Price 

2012/2009 % 

64Kbps 43 (55) 55 103 134 
256Kbps 37 (63) 48 81 138 
512Kbps 35 (44) 46 89 110 
1536Kbps 28 (23) 36 96 82 
1984Kbps 26 (16) 33 97 61 
2048Kbps 31 (21) 40 91 62 
45Mbps 44 (40) 57 88 80 
155Mbps 46 (35)  60 79 60 
Note: These prices are not weighted according to volume (data unavailable) and therefore do not 
take into account bulk discounts offered to individual operators. They are therefore not exact guides 
to the concept of an “average” price. They are the median price based on the data received. 

 

From Table 1 it can be seen that during 2012 the prices of private leased circuits in Hong 

Kong were lower, with prices varying between 26% and 46% of Singapore prices measured 

in current or ‘market’ prices. Converting to ‘real’ prices (deflating for a stronger currency 

and inflating for inflation 2010-201219) the differentials narrowly slightly, from 33% to 60%. 

The price differentials did not change overall (a crude average is 36% for 2012 and 37% for 

2009) but they changed in structure, with differentials widening at lower bandwidths – for 

example, the Hong Kong prices were only 37% of Singapore prices for 256Kbps compared 

                                                           
18

 The surveys were commissioned by the Asia Pacific Carriers’ Coalition (APCC) and can be found at 
http://trpc.biz/wp-content/uploads/APCC-Final-Report-20th-Feb-2013.pdf and http://trpc.biz/access-price-
benchmarking-for-apcc/2010-03_apcc_accesspricebenchmarking_report/ respectively. 
19

 The net deflators for Hong Kong and Singapore for 2010-2012 were respectively -13.5% and -33.1%. 

http://trpc.biz/wp-content/uploads/APCC-Final-Report-20th-Feb-2013.pdf
http://trpc.biz/access-price-benchmarking-for-apcc/2010-03_apcc_accesspricebenchmarking_report/
http://trpc.biz/access-price-benchmarking-for-apcc/2010-03_apcc_accesspricebenchmarking_report/
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with 63% in 2009 – and narrowing at higher bandwidths.  The final column shows that 

market prices fell in Hong Kong in all categories except 64Kbps where 2012 prices were 

103% of 2009 prices. By contrast, prices in Singapore rose for three categories and fell in the 

remainder.  

Table 2 

Ethernet monthly rental costs to operators 2012  
 HK/SG % Current Prices 

2012 (2009) 
HK/SG % 

‘Real’ Prices 
HK Current Price 

2012/2009 % 
SG Current Price 

2012/2009 % 

2Mbps 56 (47) 73 90 74 
10Mbps 41 (32) 54 84 64 
50Mbps 43 (37) 56 63 55 
100Mbps 31 (21) 40 89 60 
1Gbps 31 (29) 40 88 82 
10Gbps 91 118   

 

The price differential for Ethernet charges has narrowed slightly from 2009 to 2012 as the 

first column indicates. But in all cases Hong Kong prices remain lower than Singapore prices. 

However, measured in ‘real’ prices the differentials reduce significantly. The final column 

indicates that prices have fallen faster in Singapore 2009-2012 than in Hong Kong. 

Lack of Competition 

One clear lesson from a comparison of Singapore with Hong Kong is that in Hong Kong there 

is really fierce competition among carriers such as PCCW, Hutchison Telecom, HKBN and 

Wharf / NT&T which has driven innovation up and prices down. But Hong Kong also has 

other things going for it. Hong Kong has a huge traffic volume with China and the advantage 

of economies of density because although the total land mass of Hong Kong is greater than 

Singapore, the hills and country parks restrict residential and commercial developments to a 

much smaller area, below 40 square km. Consequently the distances to be covered by fibre 

optical cables are much shorter. That not only eliminates a lot of electronics required to 

boost signals but also reduces the cost of road digging, lowering ‘last mile’ costs which are 

more vertical than horizontal. Singapore’s flat landmass means development is more spread 

out, generally lower rise and comes in larger units. At least one carrier from Hong Kong 

withdrew from the competitive tender to build the Next Generation Nationwide Broadband 

Network (NGNBN) in Singapore after reviewing the costs of development. 

The structure of the NGNBN, which is a Gigabit Passive Optical Network (GPON) designed to 

offer 1Gbps over fibre, is illustrated in the following diagram from the IDA. 
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Source: http://www.ida.gov.sg/Infocomm-Landscape/Infrastructure/Wired/What-is-Next-Gen-NBN/Industry-

Structure 

Nucleus Connect is the wholesaler or ‘OpCo’ who lights up the fibre for the retailers. The 

OpenNet Consortium led by Axia NetMedia Corporation, and including SingTel, Singapore 

Press Holdings Ltd and SP Telecommunications Pte Ltd., is ‘NetCo’. The build-out by NetCo 

and the roll-out by OpCo have been subject to delays, complaints and uncertainties, even to 

the point where OpCo was threatening legal action against its own shareholder SingTel for 

alleged unjustified delays in switching over ducts and cables.  

SingTel has proposed a solution of its own which the IDA has approved notwithstanding  

strong objections from competing carriers StarHub, M1 and members of the Asia Pacific 

Carriers’ Coalition.  

The outlines of the deal are reported as follows 

 CityNet, as Trustee-Manager of the NetLink Trust, of which SingTel is the major 

shareholder, will acquire 100% shares of OpenNet (According to Reuters, for SGD126 

million) 

 The IDA requires a monitoring board to be set up to limit SingTel’s influence over 

management decisions. 

 CityNet must seek IDA approval for subsequent appointments of any telecom or 

broadcasting licensees and their associates to be its contractor, and SingTel will cease being 

a subcontractor to OpenNet when the deal is finalized. 

http://www.ida.gov.sg/Infocomm-Landscape/Infrastructure/Wired/What-is-Next-Gen-NBN/Industry-Structure
http://www.ida.gov.sg/Infocomm-Landscape/Infrastructure/Wired/What-is-Next-Gen-NBN/Industry-Structure
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 In response to concerns that the Business Trust Act would oblige CityNet to put SingTel's 

interest ahead of its own, CityNet will not be allowed to take into account unit holders' 

interests which have no relation to their investment in the trust, and SingTel will reduce its 

holding in in NetLink Trust to below 25% by 22 April 2018. 

 

SingTel’s monopoly is not the only constraint. Investment into the NGNBN, which was 

originally designed to circumvent the monopoly and introduce a regime of Open Access, is 

more focused on residential customers and the consumer market than on the business 

sector per se. SingTel naturally dominates fibre services to the corporate world and remains 

for the moment the primary supplier of leased circuits to other carriers. The structure is 

therefore primarily designed to offer better terms to retailers and would seem to add little 

incentive for SingTel to offer better terms to foreign carriers to provide backhaul to their 

submarine cable head-ends at the landing station. Foreign carriers can choose to long-lease 

from NetCo when that service is eventually available to them and build their own virtual 

networks, but that strategy requires confidence in the long term demand for their services 

to the corporate sector. Meanwhile, it remains true that up to 40% of the cost of 

international communications can typically arise from the costs of backhaul.  

C: Data Centres 

Singapore has gone all out to attract investment by global and regional companies in data 

centres and with considerable success, as Table 3 indicates. By end of 2013 there seem to 

be at least 56 data centres and  two more planned compared with 42 by the end of 2011. 

Each of these DCs require high-speed broadband connectivity for both the domestic data 

traffic and cross-border data flows. Singapore’s domestic and international broadband 

connectivity is fundamental to making Singapore a regional hub for data centres. 

Table 3 

Data Centres in Singapore (may not be a complete list) 
1-Net Singapore Pte Ltd NTU High Performance CC Resorts World Singapore 

Ascenix Pte Ltd IBM Singapore SaaSplaza 

AT&T Inc IO Savvis Inc, Singapore DC 

British Telecom/Frontine Indosat Singapore DC Singapore Pools Pte Ltd 

Citi Technology Infrastructure  Internap Singapore DC SingTel, Managed Hosting 

Citrix iVisions Global Softlayer, Singapore DC 

ClearManage KDDI Global Network Solution Skyscanner (planned) 

Credit Suisse Regional DC Keppel Digihub ST Electronics 

CyrusOne Singapore KVH (Japan) Tata Communications, TCX DC 

Datacraft Asia Megaport (planned) Telin, Telekomunikasi Indonesia  

DataOne Microsoft Telstra 

Datapipe M1, Data Centre Services Toshiba 

Digital Realty, Singapore DC National Library Board  T-Systems 

Epilson NSC Verizon 

Equinix Singapore Pte Ltd NTT Data Center Services W3Hub 
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Exabytes Network Nucleus Webvisions Host/Mgt Services 

Fujitsu Singapore, DC Services Oracle  

Google Pacnet, DC Services  

GLOBALFOUNDRIES Singapore  Phoenix  

Global Switch, DC, Singapore Pihana Pacific  

 

In addition, the IDA, Economic Development Board (EDB) and the JTC Corporation have 

been working together to develop a Data Centre Park (DCP), which is expected to be 

operationally ready by 2016, after initial targets of 2013 and 2015 were pushed back. The 

DCP will occupy an area of around 13ha and consist of 6-8 data centre buildings providing 

up to 105,000 sqm3 of rack space.20 

 

Emerging Business Models for Data Centres 

 

Technologies and business models change in all areas of telecoms and IT and the story with 

data centres is no different.  One problem with trying to identify the changes in a consistent 

manner is that, as Mannix O’Connor points out in an introduction to his blog, there is “no 

commonly accepted definition of a data center.”  To overcome this difficulty he introduces 

three categories of his own to guide the discussion. In all three models the role of 

connectivity is obviously vital, but the way in which the DC is managed and who manages if 

differs in each model. 

 

Three Data Centre Business Models 

 

For this discussion the categorizations suggested below are designed to explain the latest data 

center communications developments but are not industry wide terms.  Yet, these 3 data center 

models all share common characteristics.  They all have significant computing power, massive 

amounts of digital storage and sophisticated local area data switching networks.  In addition, they all 

have real estate, security, cooling and power constraints. They use so much power that the US Dept. 

of Energy suggests that up to 3% of the world’s total power may be consumed by data 

centers.  From these ingredients data center owners fashion a number of business models.  Three 

types of data centers are described below.  
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http://www.ida.gov.sg/~/media/Files/About%20Us/Newsroom/Media%20Releases/2012/0605_ProvisionofChi
lledWater/DCP%20media%20factsheet.pdf  

http://www.ida.gov.sg/~/media/Files/About%20Us/Newsroom/Media%20Releases/2012/0605_ProvisionofChilledWater/DCP%20media%20factsheet.pdf
http://www.ida.gov.sg/~/media/Files/About%20Us/Newsroom/Media%20Releases/2012/0605_ProvisionofChilledWater/DCP%20media%20factsheet.pdf
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Data Center Model 1 – Compute Focused 

The compute focused data center delivers IT resources to their customers.  They concentrate on the 

virtual computing environment and deliver on-demand services that include servers, storage, 

operating systems and application processing.  One of the benefits of this model is that IT resources 

can be rapidly expanded and contracted to meet corporate objectives. This model is driving the 

rapid expansion of public data centers open to one and all, and private data centers that are part of 

a single organization.  They have sophisticated data center networks within their premises for rapid 

machine-to-machine communications but do not own or control an external wide area 

network.  Network connectivity is typically brought to these locations and managed by others.  The 

compute focused data center personnel rely on other service providers to manage connectivity to 

their customers.  They strive to have as many connections as possible to other providers in order to 

solicit business from the widest variety of customers. 

 

Data Center Model 2– Full Service 

The full service data center model is represented by an operator of a wide area telecommunications 

network that includes a single data center or multiple data centers within it.  The wide area network 

and access network are often the strategic benefit these organizations deliver to their 

customers.  Access is their trump card.  Organizations with this type of structure range from the dark 

fiber builders, to Competitive Local Exchange Carriers to the Incumbent providers.  Full service 

providers often have a large access network to leverage and may be less eager than the compute 

focused data center to encourage the widest variety of interconnections with other providers.  In 

this model service providers attempt to satisfy their customers’ requirements with their own 

network and data center resources.  This works best when they have a large service footprint and 

significant data center resources. 

 

Data Center Model 3 - Disaggregated 

Historically, data centers have had large facilities with the capacity to host thousands of machines 

and support millions of customers. The disaggregated data center functions are the newest 

innovation in data center architecture.  In this model discrete functions of the data center are 

distributed geographically to optimize the cost and performance of the applications.  The variables 

that may be disaggregated are: content, raw compute power, storage and the network 
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interconnection locations.  Content may be cached closest to the customers in large urban 

areas.  This improves response time but has the drawback of higher space and power costs in 

metropolitan areas.  Hence, heavy computing power and tier 3 storage is increasingly being built in 

locations that have access to inexpensive or clean power and cheap real estate.  These are often 

places where a high percentage of their electric capacity is generated from hydroelectric 

sources.  Network access can be disaggregated as well.  Connectivity costs for network access at 

carrier hotels, meet-me points and central offices can vary widely in large metropolitan 

areas.  Consequently network connectivity may be disaggregated from the other areas of the data 

center and distributed across a number of interconnection locations and companies.  In this 

architecture the remote locations with processing and storage are “tethered” to the central 

connectivity points via dark fiber.  These business models arbitrage the cost differences  between, 

labor, power, network resources and real estate and represent the continuing evolution of the data 

center business. 

 

Mannix O’Connor was the founding Secretary of the IEEE 802.17 Working Group 

and was and a founding member of the Resilient Packet Ring Alliance. He was co-

chair of the MEF Access committee and his work on Ethernet protocols is extensive 

starting as a member of the Gigabit Ethernet Alliance.  Mr. O’Connor is a coauthor 

of the recent publication, Delivering Carrier Ethernet, published by McGraw-Hill. At 

the Ethernet Academy, he published a peer-reviewed paper on management of DOCSIS PONs 

Source: http://mrv.com/blog/new-data-center-business-models  

 

 

Viewed from a functional perspective it would be possible to map onto and across these 

three DC business models services such as (i) distributed data delivery, for example, content 

delivery services, (ii) mainframe and big data services to traditional corporate users and 

others, and (iii) XaaS services, or as one observer notes as rising in popularity in the USA, 

News-as-a-Service, Network-as-a-Service, Data-as-a-Service, Backend-as-a-Service and, yes, 

Everything-as-a-Service, where EaaS is described as “a subset of cloud computing, EaaS aims 

to provide core services associated with numerous core components. This includes 

communication, infrastructure, data, various platforms, clouds APIs and more. One example 

of EaaS is SaaS.”21 

 

If there is a lesson here is it surely that in tandem with the emergence of the Internet-of-

Things there is the emergence of an enabling infrastructure supporting all digital services in, 

to and from the cloud. Data centres will become as varied, specialised and heterogeneous 

as the services they provide. The following diagram from Fujitsu, for example, illustrates in a 

highly graphic way the progression that is taking place. 
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Bill Kleyman (Sept 2013) http://www.datacenterknowledge.com/archives/2013/09/19/the-evolution-of-as-a-
service-data-center-technologies/  

http://mrv.com/blog/new-data-center-business-models
http://www.datacenterknowledge.com/archives/2013/09/19/the-evolution-of-as-a-service-data-center-technologies/
http://www.datacenterknowledge.com/archives/2013/09/19/the-evolution-of-as-a-service-data-center-technologies/
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Singapore Initiatives 

 

There are three initiatives of particular note. The first is that after a successful strategy to 

attract investment in data centres in Singapore, the IDA is now more focused on what they 

can do in terms of services; in particular towards offering cloud services and data analytics 

as part of a drive to enhance local productivities and establish Singapore as a regional centre 

for the use of “big data” and business analytics. One of the steps undertaken is the launch in 

2013 of a multi-tier cloud security (MTCS SS) standard recommended by the Information 

Technology Standards Committee (ITSC). 

 

Second, the IDA has encouraged efforts to make data centres more energy efficient and 

“green” by being the first country to introduce a local green standard specifically tailored to 

the needs of datacentres. In 2011-2012 the IT Standards Committee (ITSC), IDA and SPRING 

established a set of standards (SS 564) for data centres to achieve energy efficiency with IDA 

providing up to 50% funding, capped at SGD1 million per project, for proposals.22 According 

to the BCA-IDA, PUE (Power Usage Effectiveness or total DC power used/IT equipment 

power used) improvements of up to 35% have been reported since the adoption of the 

standard.23 The BCA Green Mark Assessment criteria for existing Data Centres and new Data 

Centres are available at the BCA website.24  

 

Third, Singapore has introduced the Personal Data Protection Act and established a Personal 

Data Protection Commission (PDPC). This establishes a legal basis for the cross-border data 

traffic, making Singapore a safer place to send, store and retrieve data from data centres 

located here. Transfers of personal data out of Singapore will only be permitted if the 

transferring organization is able to ensure that the receiving organizations provide 

                                                           
22

 SS 564 Green Data Centres – Energy and environmental management systems Parts 1 and 2 revised 2013 
http://www.singaporestandardseshop.sg/data/ECopyFileStore/110131114327SS%20564-2010_Preview.pdf  
23

 http://www.datafinancenews.com/news/singapore-extends-green-mark-for-data-centres-scheme-new-
standard-encourages-continuous-green-improvements/.  
24

 http://www.bca.gov.sg/greenmark/others/GM_DC_v1.pdf; and 
http://www.bca.gov.sg/greenmark/others/GM_New_DC_v1.pdf  

http://www.singaporestandardseshop.sg/data/ECopyFileStore/110131114327SS%20564-2010_Preview.pdf
http://www.datafinancenews.com/news/singapore-extends-green-mark-for-data-centres-scheme-new-standard-encourages-continuous-green-improvements/
http://www.datafinancenews.com/news/singapore-extends-green-mark-for-data-centres-scheme-new-standard-encourages-continuous-green-improvements/
http://www.bca.gov.sg/greenmark/others/GM_DC_v1.pdf
http://www.bca.gov.sg/greenmark/others/GM_New_DC_v1.pdf
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protection comparable to that under the act. This follows the North American and APEC 

practice that places the responsibility on those authorizing the collection of the data, in 

contrast to the EU practice of making judgements according to the standards adopted by 

overseas jurisdictions.25 

 

Conclusions 
 

International connectivity is not a big constraint for Singapore as cable capacity has been 

greatly enhanced in recent years. For example, in June 2013 international transmission 

capacity by submarine cable coming into Singapore stood at 8.2 terabytes compared to 1.8 

terabytes in June 2009.26 The problem the industry faces is one of maintenance and repairs 

to avoid unnecessary outages which will become ever more critical in the age of the 

Internet-of-Things. Lengthy and expensive delays in the granting of exemptions and 

permissions to enter coastal waters would become a thing of the past if countries in the 

region could agree to fast track the process. This is especially so if Indonesia can find a way 

to improve the process. The urgency for economies like Indonesia will grow as their own 

economies become more heavily dependent upon Internet uptime. 

 

Domestic connectivity is a problem only in the sense of best practice. Singapore lacks 

domestic competition and despite state-of-the-art networks – GPON and 4G networks –

being constructed, it is the home consumer market that receives most of the attention. 

International carriers who wish to serve their clients in Singapore still suffer relatively high 

prices compared to Hong Kong, although by regional standards Singapore is competitive, 

that is the wrong comparison. Singapore should aim to be the joint leader in the Asia Pacific 

region, and not just ahead of the rest of the pack. 

 

Where Singapore is a regional leader is in attracting investment in data centres, and also in 

encouraging the provision and adoption of data analytics and the adoption of cloud 

computing services. For example, in 2012, A*Star and IDA opened a Business Analytics 

Translational Centre (BATC) to help companies develop and use business analytic tools, 

while Accenture with support from the EDB opened a centre to promote analytics in 

services related to education, health, procurement, public safety, resource utilization, smart 

grids, and transportation. In another industrial policy initiative the IDA and Revolution 

Analytics have set up a Business Analytics Centre of Excellence to grow Singapore’s pool of 

skilled manpower with big data and analytics capabilities; and most recently, IDA has 

collaborated with Pivotal to collaborate on a Big Data Lab, the first in Asia with a focus on 

helping customers accelerate delivery of prototypes in advanced analytics applications. 

                                                           
25

 For a discussion, see by the author of this Briefing Paper ‘Privacy and Data Protection in an Interconnected 
Environment’, Broadband Strategies Toolkit, The World Bank and others: http://broadbandtoolkit.org/3.9  
26

 Satellite communications add a further 200 Gigabytes http://www.ida.gov.sg/Infocomm-Landscape/Facts-
and-Figures/Telecommunications/Statistics-on-Capacity-Bandwidth-Services  

http://broadbandtoolkit.org/3.9
http://www.ida.gov.sg/Infocomm-Landscape/Facts-and-Figures/Telecommunications/Statistics-on-Capacity-Bandwidth-Services
http://www.ida.gov.sg/Infocomm-Landscape/Facts-and-Figures/Telecommunications/Statistics-on-Capacity-Bandwidth-Services
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Based upon the above evidence, Singapore seems to be placing itself well strategically to 

take advantage of the rise of the digital economy across the region. If there is a weak link in 

the chain it would seem to be the lack of competition at the level of the 

telecommunications infrastructure. 


