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Executive summary  
 

From a telecommunications infrastructure development perspective, Pacific Island 

countries1 have many similarities: 

¶ they are isolated from the rest of the world and located relatively far from each 

other; 

¶ their populations are ŘƛǎǇŜǊǎŜŘ ƛƴǘŜǊƴŀƭƭȅΣ ƻŦǘŜƴ ƛƴ ǊŜƳƻǘŜ άƻǳǘŜǊ ƛǎƭŀƴŘǎέΤ 

¶ many societies are still bound by tribal links, and land ownership is customary; 

¶ market sizes are relatively small; 

¶ the cost of developing infrastructure is high, particularly in more remote islands. 

 

But in other respects, they differ strongly: 

¶ population sizes range from about 20,000 to one million (six million in Papua New 

Guinea); 

¶ per capita income levels vary significantly; 

¶ telecom markets may be monopolistic or competitive; 

¶ distance to main telecom peering points vary strongly from one country to another2. 

 

What they all have in common, from a telecoms perspective, is a clear and growing demand 

for international connectivity in a context where demand for broadband Internet is 

accelerating around the world. 

Until now, satellite has been the main provider of telecommunications capacity (bandwidth) 

at high prices which large parts of the population cannot afford. The question is how this 

future demand can be addressed adequately and affordably, and whether additional 

capacity will be needed, through fiber-optic submarine cables. 

                                                      
1 Countries involved in this study are members of the World Bank: Samoa, Tonga, Fiji, Vanuatu, Solomon 
Islands, PNG, Timor-Leste, Palau, Federated States of Micronesia, Marshall Islands, Kiribati. Other countries 
considered are: Niue, New Caledonia, French Polynesia, American Samoa, Wallis & Futuna and  Cook Islands. 
2 To access Internet, a country must be connected directly or indirectly to a telecom peering point. If a country 
connects to a peering point through a submarine cable, the cost is strongly influenced by the distance to cover. 
This is not the case with satellite connectivity. 



Regional telecoms backbone network assessment and implementation options study 

4 
World Bank  All rights reserved ς 2009 

When making long term projections on how demand for bandwidth will grow for Pacific 

Island countries, they can be split into three groups: 

¶ High demand countries for which a submarine cable solution is already by far the 

most economical solution. Those countries are Fiji, French Polynesia, New-Caledonia 

and Papua New Guinea (PNG)3; 

¶ Medium demand countries for which technical solutions other than satellite (i.e. 

submarine cable) will become more economical within less than 5 years because of 

their growing needs for international connectivity. Those countries are Timor-Leste, 

Samoa, Solomon Islands, Vanuatu, Tonga and American Samoa; 

¶ Low demand countries for which satellite will remain the most economical option for 

international connectivity for many years to come. Those countries are Cook islands, 

Niue, Wallis & Futuna and islands of the Northern Pacific (Palau, Marshall, Kiribati 

and Federated States of Micronesia). 

 

CƻǊ ǘƘŜ άƘƛƎƘ ŘŜƳŀƴŘέ ŎƻǳƴǘǊƛŜǎ several submarine cable projects are already underway. 

The question is whether planned capacity will be sufficient in the longer-term. Fiji is 

connected to the Australia-Hawaii Southern Cross cable which is already a secured system4. 

New-Caledonia is connected to Sydney via the Gondwana cable, but might need some 

improved way to secure this submarine cable through an alternative path. French Polynesia 

will be in the same situation with the Honotua cable which will need to be secured through 

an alternative path. Finally, PNG is connected in the short term by APNG-2 (reconditioned 

PACRIM-West) and should be connected in the long term by the new Sydney-Guam cable, 

PPC-1 (Pipe Networks). 

In addition to the high demand countries, American Samoa and Samoa will soon be 

connected by the ASH project which is the upgraded PACRIM East submarine cable to 

connect American Samoa to Hawaii. But this might only be a short term solution. Finally, 

Solomon Islands may have an opportunity to connect to PPC-1 if it reacts rapidly. 

                                                      
3 Even if the main islands are connected by a submarine cable system, there are some scattered populations, 
for instance in the inlands of PNG or in the outer islands of French Polynesia, which will remain connected by 
satellite because it is technically and economically difficult to connect them directly. This is particularly true for 
FSM, Kiribati and Marshall Islands (see section 7). 
4 A secured submarine cable allows for an alternative path if the main path is down. More generally, a single 
point of failure (SPOF) is a part of the system which takes the whole system down if it stops working properly. A 
secured telecoms system has no SPOF. 
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CƻǊ ǘƘŜ άƳŜŘƛǳƳ ŘŜƳŀƴŘέ tŀŎƛŦƛŎ Lǎland countries there are three options to meet demand 

for increased international connectivity: 

¶ Point-to-point submarine cables: those would simply help to connect a Pacific 

country to the nearest place where there is cheaper bandwidth to be bought (called a 

backhauling point). An example would be a direct link between Tonga and Fiji to 

allow Tongans to benefit from the Southern Cross cable prices available in Fiji; 

¶ Subregional submarine cables: those connect several Pacific Island countries 

together to a backhauling point; 

¶ Regional or trans-pacific submarine cables: those would not only connect Pacific 

Island countries to a backhauling point but also potentially carry trans-pacific traffic 

allowing for a better return on investment (ROI). For example, a New Caledonia-

based firm has approached Pacific Island governments and other institutions with the 

ǇǊƻǇƻǎŀƭ ŦƻǊ ŀ ά{ƻǳǘƘ tŀŎƛŦƛŎ LǎƭŀƴŘǎ bŜǘǿƻǊƪέ ό{tLbύΦ Lǘ ƛǎ ǳƴŘŜǊǎǘƻƻŘ ǘƘŀǘ ǘƘŜ 

business plan for this project is currently under development. 

 

What are the advantages and disadvantages of each? Point-to-point cables are operationally 

easier to put in place than Subregional or Regional cables: the level of investment needed 

per project is less important, the decision-making involves fewer participants. 

However, from a Pacific Islands regional perspective, there are important reasons and 

potential economic benefits from participating in a sub-regional or regional project. Sub-

regional or Regional scenarios create momentum for collaboration between countries and 

allow potentially for better synergies as investments are shared. Also, if trans-Pacific traffic 

can be transported in addition to intra-Pacific traffic, this may result in lower cost of 

international bandwidth (e.g. STM-1 price5) for connected countries. 

How can the best option be determined for individual countries? The case for an individual 

Pacific Island country to join a Subregional or Regional project thus depends on whether 

there is a more attractive point-to-point scenario for that country. 

                                                      
5 An STM-1 is a measure of data throughput (bandwidth) commonly used in the telecoms industry: it amounts 
to 155 Mbit/s. Many telecoms equipments offer a bandwidth in multiples of an STM-1. 
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The following table is a synthesis of preferred projects for countries studied for which there 

are Point-to-Point, Subregional and Regional project alternatives:  

Type Net ID Network name Samoa Tonga Fiji Vanuatu
Solomon 

Islands
PNG

28 Fiji-New Caledonia X

29 Fiji-Samoa X

24 BU 3.5 PPC1-Solomon X

31 Fiji-Tonga - unrepeated X

42 New Caledonia (Poindimie)-Vanuatu X

15 PN (PNG - New Caledonia) X

4 FS (Fiji - Solomon) X X

9 FTTS (Fiji - Tonga - Samoa) repeated X X

13 FNC (Fiji - New Caledonia) X X

6 GF south (Guam - Fiji) X

8 NCFP X X X X X

Pt2pt links

Subregional 

network

Regional 

network  

 

Each country, except PNG, has its own preferred point-to-point project (networks 28, 29, 24, 

31 and 42)6. 

Samoa and Tonga could collaborate on a subregional project linking Samoa to Tonga and 

Tonga to Fiji (network 9). This subregional project offers a much better cost perspective for 

Tonga than a point-to-point project. For Samoa, a sub-regional project is similar to a point-

to-point project in terms of cost. The advantage of such a subregional project is that it can 

draw more interest from investors and international institutions. As an option, network 9 

could potentially be extended to Wallis & Futuna if it can secure the necessary funding. 

Vanuatu and Solomon Islands could collaborate on a subregional project linking Solomon 

Islands to Vanuatu and Vanuatu to Fiji (network 4). The price of bandwidth of this 

subregional project, if it is extended to connect to PPC-1, is close to that of the point-to-

point projects of both countries. Such a sub-regional project could attract interest from 

investors and international institutions. As an option, instead of connecting to Fiji, this 

project could connect both countries to New-Caledonia (Poindimie). 

Both subregional projects identified above could also be managed as one bigger single 

subregional project linking Solomon Islands, Vanuatu, Fiji, Tonga, Samoa (and Wallis & 

Futuna in option). 

It is important to highlight that such a project would be very dependent on the price of 

international connectivity in Fiji. If current Fiji wholesale prices are applied, the economics of 

this project are not good. If this group of countries (Solomon Islands, Vanuatu, Fiji, Tonga 

and Samoa, plus Wallis and Futuna and New Caledonia) are able to get Southern Cross public 

list prices for Fiji-Australia or Fiji-US (priced in terms of indefeasible rights of usage or IRU) as 

                                                      
6 A similar analysis was done for Timor-Leste (see section 9) 
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presented in this study, then the business case for a subregional project connecting those 

countries is excellent. 

The following table lists main cost and pricing data for preferred projects identified: 

Type Net ID Network name Minimum Maximum
28 Fiji-New Caledonia 35.6 0.992 1.611

29 Fiji-Samoa 30.5 0.972 1.521

24 BU 3.5 PPC1-Solomon 17.6 1.156 2.017

31 Fiji-Tonga - unrepeated 26.1 1.925 2.915

42 New Caledonia (Poindimie)-Vanuatu 17.0 1.178 1.972

15 PN (PNG - New Caledonia) 81.5 0.994 2.092

4 FS (Fiji - Solomon) 60.1 1.171 2.059

9 FTTS (Fiji - Tonga - Samoa) repeated 46.1 1.032 1.581

13 FNC (Fiji - New Caledonia) 51.8 1.020 1.661

6 GF south (Guam - Fiji) 196.2 0.751 3.798

8 NCFP 252.4 0.910 2.451

Pt2pt links

Subregional 

network

Regional 

network

STM1 price 

(MUS$/year)
CAPEX 

(MUS$)

 

 

If only point-to-point projects were to be launched (networks 28, 29, 24, 31 and 42), the 

total capital investment (CAPEX) needed would be US$126.8 million. Five separate projects 

would have to be managed involving Fiji, Samoa, Tonga, Solomon Islands, Vanuatu, New-

Caledonia and the owner of the PPC-1 cable. 

To come to a similar result, two subregional projects could be launched: on the one hand, 

networks 4 connecting Solomon Islands and Vanuatu to Fiji (or New-Caledonia) and, on the 

other hand, network 9 connecting Samoa and Tonga to Fiji. The total CAPEX needed would 

be US$106.2 million. Those two projects could even be merged into a single project 

connecting Solomon Islands, Vanuatu, Fiji, Tonga and Samoa (and Wallis & Futuna in option). 

In conclusion, the best subregional approach for Samoa, Tonga, Vanuatu and Solomon 

Islands is to connect to Fiji, after having secured competitive backhauling pricing on 

Southern Cross, by launching both network 4 and network 9 subregional projects. 

 

With regard to regional projects, it should be noted that, based on the assumptions made 

herein and available documentation (which does not include technical or economic and 

financial business plans), the SPIN commercial offer (i.e. one STM-1 for US$1.5M per year 

over 25 years; 50% rebate for subsequent STM-1; including backhauling; excluding landing 

station) would appear to be competitive, and its prices appear to be set for the long term. At 
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the same time, it would appear that a more thorough study of the complete SPIN contract 

proposition for each country would be warranted7. 

Out of all the regional projects studied, the best trans-Pacific project option identified is a 

submarine cable linking New-Caledonia to French Polynesia and potentially serving 

Vanuatu, Solomon Islands, Fiji, Tonga, Samoa and American Samoa on the way. That 

ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŎƻǳƭŘ ǇƻǘŜƴǘƛŀƭƭȅ ǎŜǊǾŜ ŀŘŘƛǘƛƻƴŀƭ άƭƻǿ ŘŜƳŀƴŘέ ŎƻǳƴǘǊƛŜǎ ƻƴ ǘƘŜ ǿŀȅ ƛŦ ǘƘŜȅ 

are able to mobilize necessary funds for such a project. In this study, we call this regional 

scenario NCFP, which is the acronym of the two ends of the system: New-Caledonia, French 

Polynesia. 

Such a project, NCFP, would need a total capital expenditure (CAPEX) of US$252 million if all 

11 countries on the way were included. The following table shows how the cost of such a 

project can be allocated to the main backbone (for a total of US$115 million) or to each of 

the spurs & landing stations needed for each country (for a total of US$137 million).  

 

Country Spur length (km) Spur & landing 
station cost (US$) 

Main Backbone 
(US$) 

Total cost (US$) 

American Samoa  196   9 902 024   10 462 336   20 364 359  
Cook Islands  326   12 430 923   10 462 336   22 893 259  
Niue  269   11 150 014   10 462 336   21 612 349  
Samoa  226   11 479 191   10 462 336   21 941 527  
Tonga  675   20 485 875   10 462 336   30 948 211  
Solomon Islands  1 369   33 843 318   10 462 336   44 305 653  
Vanuatu  840   23 587 411   10 462 336   34 049 747  
Wallis & Futuna  195   9 568 722   10 462 336   20 031 057  
Fiji  -  4 907 833   10 462 336   15 370 169  
French Polynesia  -  -   10 462 336   10 462 336  
New-Caledonia  -  -   10 462 336   10 462 336  

Total 4 095  137 355 311   115 085 691   252 441 002  

 

As for all other scenarios, the bandwidth price is very dependent on traffic that goes onto 

the cable. Price could range from as low as US$0.910 million per STM-1 per year to as high as 

US$2.451 million depending on the country demand scenario and the amount of trans-

pacific traffic carried. 

 

 

 

                                                      
7 The details of the proposed SPIN project have not been shared with the World Bank. 
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We have also examined a simplified version of NCFP involving only French territories, Fiji, 

Samoa and Tonga for a total CAPEX of US$161 million and the price per STM-1 per year 

could be set as low as US$0.488 million. The main data for the NCFP project and its 

simplified version are summarized in the following table: 

Low Medium High Low Medium High Low Medium High US S.Asia Jp AU

8bis Backbone simplified NCFP $2,357 $1,966 $1,568 $1,613 $1,379 $1,136 $0,496 $0,498 $0,488 $160,9 4 Sydney Hawaii 3 201 0 0 3 200

8 Backbone NCFP $2,451 $2,089 $1,643 $1,953 $1,686 $1,350 $1,207 $1,082 $0,910 $252,4 4 Sydney Hawaii 3 201 0 0 3 200

Net 

id
Potential fibered connectivity 

(Gbps)No transpacific traffic

STM1 price @ 6% Discount rate (M US$)

Potential projects
CAPEX 

(M US$) 

Backh. 

systems
Trans PacificLittle share of 

transpacific traffic

Bigger share of 

transpacific traffic

 

 

The NCFP project (like other regional projects) has the potential to serve many countries in 

the region at a very competitive price providing that the following conditions are met: 

- The NCFP project is financed primarily through private investment, possibly a 

ŎƻƴǎƻǊǘƛǳƳ ƻǊ ƻǘƘŜǊ άǎǇŜŎƛŀƭ ǇǳǊǇƻǎŜ ǾŜƘƛŎƭŜέΤ ǘƘŜ ǊŜƎƛƻƴΩǎ ǘŜƭŜŎƻƳƳǳƴƛŎŀǘƛƻƴǎ 

industry needs to be actively engaged; 

- The country demand scenario should be at least medium and preferably high. 

Governments can strongly influence this by allowing increased competition on their 

local market and ensuring, through legislation and regulations that all 

telecommunications operators can benefit from / buy international bandwidth at fair 

ǇǊƛŎŜ όάƻǇŜƴ ŀŎŎŜǎǎέύ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ ǊŜƎƛƻƴŀƭ ƴŜǘǿƻǊƪΤ 

- The NCFP project has to be competitive on the trans-pacific market to secure revenue 

streams from Australian or US telecom operators; at both ends of the NCFP cable, 

the New-Caledonia and French Polynesia telecom operators (OPTs) have to offer 

competitive backhauling prices; 

- The NCFP project has to collaborate closely with Governments to guarantee open 

access terms to all operators, facilitate obtaining permits and licenses for the 

establishment of the network and with operators to ensure that technical 

specifications meet their needs.  

 

New-Caledonia and French Polynesia could secure their international connectivity by 

connecting to each other. The cost of the main backbone to achieve this goal is US$115 

million. If those French territories decided to go forward with such a project, they could then 

propose to the other countries to join the project. In this case, participating countries could 

be asked to finance their spur and landing station as well as pay for main backbone 

bandwidth. 
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Before countries go forward with any regional project (such as an NCFP project), the 

conditions presented above should be clearly resolved. If they cannot be resolved, then the 

subregional projects presented above remain the best solution. Whether a regional or one 

or more sub-regional projects is launched, some common legal and regulatory 

recommendations apply. 

To ensure that submarine cables have economic benefits to participating countries, it is 

recommended that the regulations of all countries (whether they opt for a regional or 

subregional solution) shift to an open access model whereby the international gateway is 

open to competition and cost-oriented. This is the key step to ensuring that bandwidth will 

grow and that the prices set for international bandwidth will be fair and at their lowest. 

If countries opt for a regional or sub-regional project, it is proposed that the project be 

owned by a specifically created Special Purpose Vehicle (SPV) whose goal would be to obtain 

a reasonable return on investment (ROI) while obeying a certain number of preset rules 

established together by participating Pacific Island countries. Among those rules, cost 

orientation of prices would apply. That SPV would openly make its bandwidth available to all 

operators and service providers. 

 

In sum, there are clear regional and sub-regional solutions to solve the connectivity issues of 

several Pacific Island countries. These solutions are attractive on a commercial-basis 

(adequate return) but would also require solving many legal, regulatory and commercial 

issues (this is also the case for ongoing or proposed projects). At this stage, the main 

stakeholdersτthe telecommunications industry as potential investors and participants, 

Governments as regulators and potential consumers of bandwidthτare recommended to 

discuss and attempt to reach a preliminary consensus on the preferred option. A more 

intensive program of assistance will then be required to work with these stakeholders to 

carry a regional or sub-regional project forward into implementation.  
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1. Introduction  
 

1.1. Context and goals 
The isolation and high cost structure of Pacific Island economies is compounded by the 

limited availability of affordable telecommunications infrastructure. Many Pacific countries 

members of the World Bank, as well as Papua New Guinea and Timor-Leste, have started to 

take steps to reduce the cost of access domestically through market liberalization and 

policy/regulatory reforms. 

However, limited availability and high cost of international bandwidth remains a critical 

constraint. There is a considerable interest among governments in the region, as well as 

regional organizations (Pacific Forum Secretariat, Pacific Islands Telecommunications 

Association, among others) to address this constraint. 

Some studies have been undertaken in the region to assess options for infrastructure sharing 

among countries, and relative costs/benefits of terrestrial and satellite backbone 

infrastructures. 

Meanwhile, there is also ongoing discussion among several Pacific regional operators, the 

Pacific Forum Secretariat and the South Pacific Commission about possible participation in a 

regional submarine cable project (South Pacific Islands Network, or SPIN), originating in the 

French overseas territory of New-Caledonia. 

The goal of the study made by Polyconseil8 for the World Bank, the results of which are 

described in this report, is to give a detailed review of regional connectivity options--with a 

view to implementing the recommended solution, mobilizing the financing required, and 

developing a sustainable governance structure. 

The objectives of the assignment were to undertake an in-depth assessment of regional 

connectivity options; engage stakeholders in consultations on potential options and best 

practices elsewhere; and prepare an implementation approach for the entire region, or sub-

regions, that could assist the region partners in identifying a future private-public-

partnership project (for implementation financing). 

                                                      
8 Polyconseil is a French consulting firm specialized in managing large scale telecoms, media and Internet 
projects (www.polyconseil.fr) with main operations in Europe, Africa and the Pacific region. 

http://www.polyconseil.fr/
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1.2. Scope of work 
The scope of the analytical work carried out was: 

- to gather the necessary information on Pacific Island countries to have a deep 

understanding of the general country context in the Pacific Islands region (see section 

2); 

- to conduct a detailed market/traffic analysis in all member countries; conduct a demand 

assessment of international bandwidth for low, medium and high traffic projections (see 

section 3); 

- to assess the technical, economic, and financial viability of terrestrial versus satellite 

connectivity (see section 4); 

- to identify existing infrastructure in the Pacific region and measure how it could be used 

to answer Pacific Islands growing telecom demand (see section 5); 

- to consider on-going submarine cable project to see how those could answer Pacific 

Islands needs (see section 6); 

- to discuss and analyze alternative technical configurations for a regional 

telecommunications backbone network or series of networks in the Pacific region (see 

section 7); 

- to provide the analytical basis for development of a realistic business case for 

construction of new networks or upgrading of existing links (see section 8); 

- to discuss, for each Pacific Islands country, various alternative choices and help choose 

the right scenarios (see section 9); 

- to discuss the validity of a regional project from a regional perspective (see section 10); 

- to identify institutional and governance structures and suggest the necessary 

policy/regulatory measures for improvement in international connectivity (see section 

11). 

 

Iƴ ǾƛŜǿ ƻŦ ǘƘŜ άǊŜƎƛƻƴŀƭέ ƴŀǘǳǊŜ ƻŦ ǘƘƛǎ ŀǎǎƛƎƴƳŜƴǘΣ ŀƴŘ ǘƘŜ ŦƻŎǳǎ ƻƴ ƛƴǘŜǊƴŀǘƛƻƴŀƭ 

connectivity, its geographical coverage encompassed the entire Pacific region. 

However, given the potential role for catalytic World Bank group financing, should member 

governments request it, the detailed analysis of economic, financial and legal/institutional 

issues focused on the member countries of the World Bank: Fiji, Papua New Guinea, Samoa, 

Solomon Islands, Timor-Leste, Tonga and Vanuatu which were visited by the project team 

during the study and additionally, the Northern Island countries (Federated States of 

Micronesia, Kiribati, Marshall Islands, Palau). 
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1.3. Methodology adopted  
Polyconseil performed a technical, economic/financial, legal/regulatory study for a telecoms 

system interconnecting Pacific Islands, focusing on the 11 member countries of the World 

Bank. 

So as to build an analysis on the most up-to-date information, Polyconseil prepared a survey 

which looked into the different aspects of the study (see survey attached). Polyconseil made 

country visits to Fiji, Papua New Guinea, Samoa, Solomon Islands, Timor-Leste, Tonga and 

Vanuatu over the May to July 2008 timeframe. Relevant in-country counterparts were 

contacted and, through multiple in-country meetings, Polyconseil gathered relevant 

information. 

Naturally, Polyconseil committed to keeping confidential any given confidential information 

handed out. In this final report, edited by the World Bank, no individual operator 

information is published; all information is aggregated at country level. 

Polyconseil worked on 3 different workstreams so as to allow for a comprehensive overview 

of the possibilities for a regional telecoms backbone network or subregional networks: 

¶ Workstream 1: Technical assessment and review of design options; 

¶ Workstream 2: Economic/financial analysis and cost modeling; 

¶ Workstream 3: Legal/institutional and enabling regulatory environment assessment. 

In Workstream 1, Polyconseil carried out the following tasks: give a precise description of 

existing telecoms links in the Pacific Islands region; describe technical requirements for 

regional backbone networks, technical options for newly built links and technical feasibility 

for various configurations of network designs; provide dimensioning of capacity including 

sensitivity analysis on traffic and timing; finally, define phases for the project based on 

financial resources and describe interconnection best practices. 

In Workstream 2, Polyconseil carried out the following tasks: give a precise description of 

demand for telecoms services and traffic flows; make traffic forecasts based on demand 

elasticity; measure construction, operation and maintenance costs and interconnection 

costs; define pricing schemes and make financial and economic evaluations and 

competitiveness tests. 

In Workstream 3, Polyconseil carried out the following tasks: identify commercial, legal, 

policy and regulatory impediments for such a project and make relevant recommendations; 

make an ownership structure analysis. 
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1.4. Report outline  
In section 2, the general characteristics of the Pacific Islands are stated. Based on this 

regional analysis and more precise information on each country (individual country analysis 

are attached) a telecom demand assessment is presented in section 3 at country, regional 

and international levels. 

Then, in sections 4 to 7, different alternatives are examined so as to cope with the projected 

demand: 

- In section 4, satellite is compared to submarine cable both at a regional level and at a 

country level; 

- In section 5, existing infrastructures are presented and their ability to cope with 

projected demand is measured; 

- In section 6, on-going cable projects are considered to see how they answer current and 

future telecom needs; 

- In section 7, alternative submarine cable scenarios are presented. Those scenarios are 

further analyzed in the following sections: 

In section 8, the methodology used for cost and revenue evaluation is presented in detail. 

This methodology allows a thorough country-by-country analysis of all submarine cable 

scenarios in section 9 and of a regional solution in section 10. In section 11, some legal and 

regulatory recommendations are made. 

 

In conclusion, this report answers the following questions: 

- How to increase connectivity to Pacific Islands at a reasonable price? 

- In order to do so, what could be various technical design options? 

- How to prove the financial viability of such operations by economic/financial analysis 

and cost modeling? 

- What should be legal/institutional and enabling regulatory environment? 

- What projects should be financed, and by whom? 
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2. Country  information  
To assess the situation in Pacific Island countries, Polyconseil has made several country visits 

(Palau, Timor-Leste, PNG, Solomon Islands, Fiji, Tonga, Samoa, Vanuatu) and has analyzed 

other available data on the Internet (CIA and UN databases for instance). This has led to the 

country datasheets which are attached to the present document. 

Those datasheets focus on: 

- Geography & population; 

- Telecom regulation; 

- Other institutional context. 

These country datasheets are summarized hereafter. They are the basis of the demand 

analysis carried out in section 3 and of the legal / institutional / regulatory analysis 

presented in section 11. 

 

2.1. Geography & population  
In order to understand the existing and potential demand for international communications 

in the Pacific Island Countries, it is important to analyze the social and economic context of 

these islands. 

- Population: Only a few countries account for most of the population of the region: 

Papua New Guinea (6.3 million), Fiji (0.8 million) and Solomon Islands (0.5 million); all 

other Pacific Island countries have a population of less than 0.3 million people each. 

Population distribution in Pacific Island countries 
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Population characteristics in Pacific Island countries 
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Population in the Pacific in 2007

Country
Population 

(2007)

Annual growth rate 

(2002-2007)

Urban 

population (%)

GDP per capita 

PPP (2007)

Average 

household size
Life expectancy Literacy

American Samoa 64 051 2,4% 50% 5 800 6,0 76,5 97,0%

Cook Islands 13 984 -2,6% 72% 9 100 3,7 n/a 95,0%

Fiji 838 698 0,6% 51% 5 500 4,8 70,4 93,7%

French Polynesia 262 752 1,5% 52% 17 500 3,6 76,5 98,0%

Kiribati 92 000 1,4% 44% 3 600 6,3 62,9 n/a

Marshall Islands 56 000 1,5% 70% 2 900 7,2 70,9 93,7%

Micronesia (FS) 111 117 0,6% 22% 2 300 6,7 70,7 89,0%

New Caledonia 241 721 1,6% 64% 15 000 3,6 74,8 96,2%

Niue 1 632 -2,4% 36% 5 800 3,2 n/a 95,0%

Palau 23 000 2,8% 77% 7 600 3,9 71,0 92,0%

Papua New Guinea 6 331 012 2,3% 13% 2 000 5,5 66,0 57,3%

Samoa 187 023 0,7% 22% 5 400 7,6 71,6 99,7%

Solomon Islands 495 662 2,5% 17% 1 900 6,3 73,4 n/a

Timor-Leste 1 154 775 5,2% 26% 2 500 n/a 66,9 58,6%

Tonga 101 169 0,4% 24% 5 100 5,8 70,4 98,9%

Vanuatu 226 180 2,6% 24% 3 900 5,1 63,6 74,0%

Wallis & Futuna 15 079 0,2% 0% 3 800 4,8 75,0 50,0%
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o Population is growing at a very fast pace in some countries, as for example in 

Vanuatu (+2.6% per year between 2002 and 2007) and in the Solomon Islands 

(+2.5% per year). In these countries, 40% of the population in under 15 years 

of age; 

- Geography: population is often scattered between several islands: in a majority of 

Pacific Island countries, the main island gathers less than half of the population; less 

than 30% of population lives in cities in several Pacific Island countries, whereas a 

few countries have more than 60% urban population; 

- GDP per capita is below US $4,000 in most Pacific Island countries. In French 

Polynesia and New-Caledonia, GDP per capita is above US $15,000. 

- Literacy rate: apart from Papua New Guinea, Timor Leste and Vanuatu, literacy is 

high in the Pacific Island countries (over 90% of the population). 

These characteristics help to understand the current status of telecommunications in these 

countries, and give an idea of the future possible evolutions. 

Population growth and GDP growth are the main drivers of the development of 

telecommunications, but this development can be impeded by geographical constraints 

(scattered population in rural areas can be challenging for telecommunication networks), or 

a weak literacy rate, for example. 

The countries involved in the project are all archipelagos composed of several islands, 

sometimes hundreds of islands. The islands are generally isolated from each other and some 

of them are difficult to reach although, in most cases, a strong proportion of the population 

is potentially within reach by wireless means (fixed wireless, broadband wireless, and mobile 

wireless). 

Countries in the Pacific region are spread out over large distances. The following map shows 

distances between countries studied in this report. It is important to note that in all cases, 

distances are above the physical limit for establishing a non-repeated cable infrastructure 

(450 kilometers).  
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2.2. Telecoms regulation  
Pacific Island countries have long standing telecom systems which were generally developed 

in a monopolistic environment. They use satellite systems, but as a consequence of low 

revenues and remoteness, connections are limited and bandwidth is generally low with 

regards to international standards. A cable project would surely be a solution to the growing 

demand in these countries.  

Countries have different legislations dealing with telecommunications concerns. However, 

some of them are quite outdated. Nevertheless, new legislations are being enacted in some 

countries to prepare for some opening of competition. This started with Internet access. 

Much more recently, it continued with wireless services with the licensing of Digicel in 

several countries of the Pacific Islands region. 

For instance, the Post and Telecommunications Decree in Fiji which has been enacted in 

1989 has just been updated to deal with an evolving communications sector. Sometimes, 

legislation about communications enacted for telegraph technology is used for new 

technologies purposes. Some countries have recently enacted new telecommunications 

regulations dealing with licensing, interconnŜŎǘƛƻƴΣ ǇǊƛŎƛƴƎΣ ŎƻƳǇŜǘƛǘƛƻƴΧ hǘƘŜǊ ŎƻǳƴǘǊƛŜǎ 

are in the process of drafting new regulations. 

Generally, licensing regimes are based on two kinds of licenses, class license and individual 

licenses. The regulator generally has responsibility to define for what kind of licensing 

regime should apply. This power being in the hands of the regulator and the licensing 

attribution method being clearly defined does not mean that competition is freely opened in 

all sectors of telecommunication. On the contrary, competition is only seen in a few services, 

starting with Internet access. But there is a noticeable general evolution towards more 

competition even though there may be some regressions at times. 

Most regulations distinguish interconnection and access principles. They allow each operator 

to make interconnection requests to the dominant service operator. Each request has to be 

examined carefully by the dominant service provider following fairness, non discrimination 

and cost-based principles. More generally, interconnection should be satisfied in non 

discriminatory way. If an interconnection agreement cannot be found, the 

telecommunications regulatory authority might have a role of mediator between the parties. 

Depending on the variable strength of the regulators, it is important to consider that 

interconnection agreements might not always be enforceable. 

Telecom regulation varies country to country. In all cases, the international gateway is a 

monopoly. This monopoly situation is often only a de facto situation as the regulator would 

have the right, by law, to give out international gateway licenses. A move in that direction is 
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seen in Samoa where the monopoly situation should end in 2009. But on the opposite, PNG 

has made a recent move, by law, to strengthen the monopoly on the international gateway. 

Regulatory regime in Pacific Island countries 

International 

gateway
Internet Service Wireless telephony

Fixed lines and 

telephony
Leased lines

Samoa

M Ą C

Samoatel and Digicel 

both have a satellite

June 2009: exclusivity 

removed and market will 

be fully opened.

C

3 ISP

C

Samoatel (Go Mobile) & 

Digicel 

M

SamoaTel

M

SamoaTel

Tonga

M

TCC, but Digicel can buy 

satellite bandwidth for 

its own needs

C

TCC, Digicel

C

TCC, Digicel

M

TCC
C

Fiji
M

Fintel, but TFL & Digicel 

have their own satellite

C

Connect, Unwired and 

Kidanet

MĄC

Vodafone, and soon 

Digicel

MĄC

TFL, but Fintel has some 

customers

MĄC

TFL, but Fintel has some 

customers

Vanuatu

M

TVL

but Digicel can answer 

its own needs

M

TVL

C

TVL & DIGICEL

M

TVL

Until 2012

M

TVL

Until 2012

Solomon Islands

PNG

M

PNG Telikom

Digicel is to stop using its 

own satellite

C

Tiare (Telikom), Daltron, 

Datec, Global 

Technology, Datanets

C

PNG Telikom, Digicel

M

PNG Telikom, Digicel

M

PNG Telikom, Digicel

Timor-Leste M C

Kiribati

Marshall Islands

FS Micronesia

Palau M (PNCC)

M (FSMTC)

M

Our Telecom until 2018

M (TSKL)

M (MITA)

M (Timor Telecom)

 

C: Competition, M: Monopoly (de facto or de jure) 

 

2.3. Other institutional context  
Foreign dependency is a characteristic of the Pacific islands. The countries have all been 

colonized in the past by Spanish, French, English, sometimes German conquerors. Most of 

them have suffered from WWII battles on their territories. After the war, there has been a 

general movement of decolonization in the world and the Pacific islands were part of it. In 

1962, Samoa declared their independence and Timor Leste was the last one to gain 

independence in 2002. Most countries in the Pacific region were independent in the late 

seventies (PNG, Kiribati, Micronesia...). 

The types of regimes may vary. For example, there are Parliamentary Republics (Timor Leste 

and Vanuatu), Parliamentary democracies (Fiji and Samoa), Monarchies (Solomons, Tonga, 

PNG) and a democratic presidential republic (Marshall Islands). 
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Country Independence Type of regime

Fiji 1970 Parliamentaryrepresentativedemocracy

Kiribati 1979 Republic

Marshall Islands 1986 DemocraticPresidentialRepublic

Micronesia 1979 DemocraticRepublic

Palau 1978 Republic

PNG 1975 ConstitutionalMonarchy

Samoa 1962 Parliamentarydemocracy

SolomonIslands 1978 ConstitutionalMonarchy

TimorLeste 2002 ParliamentaryRepublic

Tonga 1970 ConstitutionalMonarchy

Vanuatu 1980 ParliamentaryRepublic
 

Countries such as the Federated States of Micronesia, Palau and the Marshall islands are 

ǳƴŘŜǊ ŀ ά/ƻƳǇŀŎǘ ƻŦ CǊŜŜ !ǎǎƻŎƛŀǘƛƻƴέ ǿƛǘƘ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΣ ǿƘƛƭŜ CǊŀƴŎŜ Ƙŀǎ ƻǾŜǊǎŜŀǎ 

territories such as Wallis & Futuna, French Polynesia and New-Caledonia. New Zealand 

administers the country of Tokelau aƴŘ ƛǎ ƛƴ ŀ άCǊŜŜ !ǎǎƻŎƛŀǘƛƻƴέ ǿƛǘƘ ǘƘŜ /ƻƻƪ LǎƭŀƴŘǎ ŀƴŘ 

Niue.  

On an international level, it appears that some Pacific Island countries do not recognize the 

International Court of Justice (ICJ) jurisdiction. However, there has been an ICJ decision 

about teǊǊƛǘƻǊƛŜǎ ƛƴ tŀƭŀǳΣ ǿƘƛŎƘ ƳƛƎƘǘ ƳŜŀƴ ŀƴ ŀŎŎŜǇǘŀƴŎŜ ƻŦ L/WΩǎ ƧǳǊƛǎŘƛŎǘƛƻƴΦ 

Most countries in the region benefit from some political stability which constitutes a 

favorable background for infrastructure investments, except Papua New Guinea and 

Solomon Island before RAMSI peace keeping mission led by Australia. 

A large portion of the population of these countries keeps on living on a traditional tribal 

system. Land ownership is thus based on a traditional customary system. Generally, there 

are three different categories of land:  

- customary land; 

- government land; 

- free hold land or a privately owned land (different name according to countries). 

The islands have regulations dealing with land matters. In the major part, it appears that it is 

impossible for foreigners to buy land, which is understandable because territories are small 

and inextensible. However, leases are possible for commercial and economic purposes. For 

instance, in Fiji, for industrial purposes, leases can go up to 99 years (with rents reassessed 

every 10 years). For lands closer to urban cities, leases vary between 50 and 75 years 

(reassessed every 5 years). 
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Foreign companies are invited to take care of the land they lease, but they can use it to their 

convenience. For example, in the Papua New Guinea legislation, a carrier (of a license) can 

άŜǊŜŎǘΣ Ƴŀƛƴǘŀƛƴ ŀƴŘ ǊŜƳƻǾŜ ŦŀŎƛƭƛǘƛŜǎ ƛƴΣ ǳƴŘŜǊΣ ǘƘǊƻǳƎƘΣ ƻǾŜǊΣ ŀŎǊƻǎǎ ƻǊ ƻƴ ŀƴȅ ƭŀƴŘ ƻǊ ŀƴȅ 

ōǳƛƭŘƛƴƎΣ ƘƻǳǎŜ ƻǊ ǇǊŜƳƛǎŜǎ ƻƴ ǘƘŜ ƭŀƴŘΦέ IŜ ƛǎ ǘƘŜƴ ŀǎƪŜŘ ǘƻ άŘƻ ŀǎ ƭƛǘǘƭŜ ŘŀƳŀƎŜ ŀǎ 

ǇǊŀŎǘƛŎŀōƭŜΦέ 

Building a landing station requires certain procedures: 

- The location will have to be determined regarding environmental requirements 

which are common in the Pacific Islands. In certain cases, building 

telecommunications infrastructure near beaches is restricted; 

- The operator will have to rent or buy a plot of land. Land is more likely to be leased 

rather than bought because of the difficulty to secure ownership of the land. Getting 

access to government land might be a better solution; 

- The planning of security measures will also be important to protect people and 

machines within the landing-station perimeter. 
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3. International communications demand  
Evaluating current and future international communications demand is necessary to 

understand the real need for international telecom infrastructure.  

As illustrated in the following figure, bandwidth evolution is mostly impacted by four main 

factors: 

- Population evolution; 

- Evolution of telecom service penetration; 

- Usage per service evolution; 

- Changes in technical parameters including contention and compression. 

Population

ωUN forecast

Penetrationby service

ω10 yearforecastbased
on in-country visits

Usage by service

ω10 yearforecastbased
on in-country visits

Contention/compression

basedon evolutionof Population, Penetration, Usage and 
Contention/compression

3 scenarios (Low, Medium, High)

Bandwidthevolution

 

On each of the factors mentioned, we made 3 sets of assumptions resulting in 3 different 

bandwidth scenarios for the next years. For the most part, those sets of assumptions derive 

from different possible evolutions of the telecom market resulting from economic prospects, 

regulation evolution and technological changes. 

The following graph summarizes the bandwidth scenarios resulting from those evaluations: 
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From a total bandwidth of 1.5 Gbit/s today for all 17 countries considered, the future 

bandwidth should be between 4.5 and 21.5 Gbit/s in 10 years depending on the different 

sets of assumptions, the most probable scenario being the medium one. 

 

3.1. Current situation  
Penetration rates for mobile and Internet services are growing very quickly in many 

countries. The most recent available data has been gathered through in-country visits and 

interviews in order to give the best view of current penetration rates per service. 

Telecom service penetration in Pacific Island countries 

 

 

 

 

 

 

Country Fixed 
(1)

Mobile 
(1)

Dial-Up 
(1)

Broadband 
(1) Sources

American Samoa 17% 33% 2,1% 1,6% Operators / ITU

Cook Islands 36% 22% 27,5% 0,3% ITU (2005)

Fiji 15% 60% 0,2% 2,9% Operators / ISP

French Polynesia 21% 68% 0,6% 9,1% Operators

Kiribati 5% 10% 2,2% 0,0% Operator / ITU

Marshall Islands 10% 19% 14,0% 0,0% Operator / ITU

Micronesia (FS) 9% 26% 1,2% 0,3% Operator / ITU

New Caledonia 25% 73% 0,5% 9,7% Operator

Niue 62% 38% 50,0% 0,0% ITU (2005)

Palau 37% 53% 5,8% 0,0% Operator

Papua New Guinea 1% 12% 0,1% 0,0% Operators

Samoa 9% 51% 2,1% 1,6% Operators / ISP

Solomon Islands 1,7% 4,4% 0,3% 0,2% Operator

Timor-Leste 0,2% 9% 0,1% 0,0% Operator

Tonga 13% 59% 2,0% 0,9% Dept of Com. / ITU / operators

Vanuatu 3% 15% 0,5% 0,5% Operators / ITU

Wallis & Futuna 14% 0% 7,7% 0,0% ITU (2005)

(1) Penetration rates of population (not households)
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The penetration of fixed lines has been rather stable in the last years, whereas mobile 

penetration is increasing very quickly in several countries. Internet penetration is still very 

low throughout the region. 

When data was not available, international bandwidth was calculated with the following 

assumptions: 

- Voice: when information is missing, we assume that international voice usage is 1 

hour per month (incoming calls + outgoing calls). 

- Dial-up: we assume that the average bandwidth for dial-up is 5.6 kbps per subscriber 

(56 Kbps with a 10% contention ratio). 

- Broadband: when data is not available, we assume that the average bandwidth is 64 

kbps with a 5% contention ratio. Fiji, French Polynesia and New-Caledonia have 

higher bandwidth (the main broadband offers are 128 kbps, 256 kbps up to 512 

kbps). 

- Leased lines: when data is not available, we assume that leased lines account for 1 

Mbps per 10,000 inhabitants. This ratio is valid for the countries where data was 

available. 

As illustrated in the next graph, the demand for bandwidth differs strongly from country to 

country. Voice communications do not require important bandwidth capacity, because of 

efficient compression equipments. 
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Sources: Operators, Polyconseil estimates (considering duplex link) 
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As presented in the next graph, international bandwidth intensity (calculated as the 

international bandwidth capacity divided by population) varies between 15 and 3,000 bits 

per inhabitant: 

- In half of the countries, this ratio is below 400 bits per inhabitant: American Samoa, 

Kiribati, Micronesia, Papua New Guinea, Samoa, Solomon Islands, Timor-Leste and 

Vanuatu. 

- If we exclude countries with low population (Cook Islands, Marshall Islands, Niue, 

Palau, Wallis & Futuna), the only countries above 400 bits per inhabitant are New-

Caledonia, French Polynesia and Fiji. 

As a comparison, European and North American countries are well above 5,000 bits per 

inhabitant, which shows the gap between Pacific Island countries and OECD countries. 

 

 

 

 


