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Executive summary

From a telecommunications frastructure development perspective, Pacific Island
countries have many similarities:

=

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

other;

 their populationsardlR A A LISNESR Ay OiSNytrtftesz 2F4Sy Ay N
1 many societies are still bound by tribal links, dadd ownership is customary

1 market sizes are relatively small;

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

But in other respects, they differ strongly:

i population szes range from about 20,000 to one million (six million in Papua New
Guinea);

9 per capita income levels vary significantly

1 telecom markes may be monopolistic or competitive;

{ distanceto maintelecom peering points vary strgty from one country to anottré,

What they all have in common, from a telecoms perspectiva,dearand 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 provid#rtelecommunications 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, throudtber-optic submarine cables.

! Countries involved in this study are members o tWorld Bank: Samoa, Tonga, Fiji, Vanuatu, Solomon
Islands, PNG, Timbeste, Palau, Federated States of Micronesia, Marshall Islands, Kiribati. Other countries
considered are: Niue, New Caledonia, French Polynesia, American Samoa% Wallisaand Cod Islands.

%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 cze with satellite connectivity.
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When making long term projections on how demand for bandwidth will grow for Pacific
Island countries, they can be split into three groups:

1 High demand countriegor which a submarine cable solution is already by far the
most economial solution. Those countries are Fiji, French PolynéearCalednia
and Papua New Guinea (PRG)

1 Medium demand countriesfor which technical solutionsther than satellite (ie.
submarine cable) will become more economical within less than 5 years beazfu
their growing needs for international connectivityhose countries are Timedreste,
Samoa, 8omon Islands, Vanuatu, Tonga afwherican Samaga

1 Low demand countriesor which satellite will remain the most economical option for
international connectiity for many years to comd&hose countries are Cook islands,
Niue, Wallis & Futuna and islands of the Northern Pacific (Palau, Marshall, Kiribati
and Federated Stas of Micronesia).

C2NJ GKS aKAIK sl sybRarine@ablizyrojects Sriieady underway.
The question is whether planned capacity will be sufficient in the loteyen. Fiji is
connected to the AustraliziawaiiSouthern Crossablewhich is already a secured systém
New-Caledoniais connected toSydney via theéGondwanacable, but might need some
improvedway to secure this submarine calitrough an alternative pathFrench Polynesia
will be in the same situation witthe Honotuacable which will need to be secured through
an alternative path Finally, PNG is connectad the short termby APN& (reconditioned
PACRIMNest) and should be connected the long term bythe new Sydneysuam cable,
PPCL (Pipe Networks)

In addition to the high demand countries, American Samoa and Samoa will soon be
connected by the ASH project whids the upgraded PACRIM East submarine cable to
connect American Samoa to Hawaii. But timght only be a short term solutionFinally,
Solomon Islands may have an opportunity to connect to-PR@ reacts rapidly.

® 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 Polywbsth will remain connected by
satelite because it is technically and economically difficult to connect them direhiig is particularly true for

FSM, Kiribati and Marshall Islands (seetion 7.

* A secured submarine cable allows for an alternative path if the main path is down. ddoreally, 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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C2NJ 0KS aYSRA dzYlang &intrigsRnhére ard tidde Hptidhs th meet demand
for increased international connectivity:

1 Pointto-point submarine cablesithose would simply help to connect a Pacific
country to the nearest place where there is cheaper bandwidth to be bought (called
backhauling point An example would be a direct link between Tonga and Fiji to
allow Tongans to benefit from the Southern Cross cable pacagable in Fiji

1 Subregional submarine cables:those connect several Pacific Island countries
together to a lackhauling point;

1 Regional or trangacific submarine cablesthose would not only connect Pacific
Island countries to a backhauling point but also potentially carry tpusfic traffic
allowing for a better return on investment (ROI). For example, a Naedonia
based firm has approached Pacific Island governments and other institutions with the
LINRLI2alf F2NJ I a{2dzikKk tIFIOAFAO LaflyRa
business plan for this project is currently under development.

What are the adlantages and disadvantages of each? Ptirtoint cables are operationally
easier to put in place than Subregional or Regional cables: the level of investment needed
per project is less important, the decisiomaking involves fewer participants.

However, from a Pacific Islands regional perspective, there are important reasons and
potential economic benefits from participating in a stdgional 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-fPansic traffic

can be transported in addition to intrBacifc traffic, this may result in lower cost of
international bandwidth (e.g. ST price) 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 poirtb-point scenario for that country.

®> An STML is a measure of data throughput (bandwidth) commonly used in the teledotustry: it amounts
to 155 Mbit/s. Many telecormequipments offera bandwidthin multiples of an STM.
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The folowing table is a synthesis of preferred projects for countries studied for which there
are Pointto-Point, Subregional and Regional project alternatives:

Solomon

Type Net ID Network name Samoa  Tonga Fiji Vanuatu slands PNG
28 [Fiji-New Caledonia X
29 [Fiji-Samoa X
Pt2pt links 24 |BU 3.5 PPC1-Solomon X
31 [Fiji-Tonga - unrepeated X
42 [New Caledonia (Poindimie)-Vanuatu X
15 |PN (PNG - New Caledonia) X
Subregional 4 FS (Fiji - Solomon) X X
network 9 FTTS (Fiji - Tonga - Samoa) repeated X X
13 |FNC (Fiji - New Caledonia) X X
Regional 6 GF south (Guam - Fiji) X
network 8 NCFP X X X X X

Each country, except PNG, has its own preferred piokoint project (networks 28, 29, 24,
31 and 42§.

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 poinrto-point project. For Samoa, a subgional progct is similar to a poinat
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 & Fotuif 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 #he price of bandwidth of this
subregional project, if it is extended t@mnect to PPQ, is close to that of the poirb-

point projects ofboth countries. Such a striegional project could attract interest from
investors and international institutions. As an option, instead of connecting to Fiji, this
project could connect ki countries to NewCaledonia (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 hghlight that such a project would be very dependent on the price of
international connectivity in Fijif current Fiji wholesale pricese applied, the economics of
this project are not good. If this group of countri€3olomon Islands, Vanuatu, Fiji,nga

and Samoa, plus Wallis and Futuna and New Caledonia) are a@eSouthern Cross public

list prices for FiAustralia or FijlUS (priced in terms of indefeasible rights of usage or IRU) as

® A similar analysis was done for Timagste(see section 9)
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presented in this study, then the business case for a syibral project connecting those
countries is excellent.

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

STM1 price

CAPEX
(MUSS)

(MUS$/year)

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

Pt2pt links 24 |BU 3.5 PPC1-Solomon 17.6 1.156 2.017
31 |Fiji-Tonga - unrepeated 26.1 1.925 2915

42 |New Caledonia (Poindimie)-Vanuatu 17.0 1.178 1.972

15 |PN (PNG - New Caledonia) 81.5 0.994 2.092

Subregiona 4 FS (Fiji - Solomon) 60.1 1.171 2.059
network 9 FTTS (Fiji - Tonga - Samoa) repeated 46.1 1.032 1.581
13 |FNC (Fiji - New Caledonia) 51.8 1.020 1.661

Regional 6 GF south (Guam - Fiji) 196.2 0.751 3.798
network 8 NCFP 252.4 0.910 2.451

If only point-to-point projects were to be launched (networks 28, 29, 24, 31 and 42), the
total capital invesment (CAPEX) needed would b&$126.8nillion. Five separate projects
would have to be managed involving Fiji, Samoa, Tonga, Solomon Islands, Vanuatu, New
Caledonia and the owner of the PRCable.

To come to a similar resuliwo subregional projectscould be launched: on the one hand,
networks 4 connecting Solomon Islands and Vanuatu to Fiji (orGldedonia) and, on the
other hand, network 9 connecting Samoa and Tonga to Fiji. The total CAPEX needed would
be US$106.2million. Those two projects couléven 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 havisgcured competitive backhauling pricing on
Southern Cross, by launching both network 4 and network 9 subregional projects.

With regard toregional projects it should be noted that, based on the assumptions made
herein and available documentation (whicloes not include technical or economic and
financial business plans), the SPIN commercial offer (i.e. onelSOMUS$1.5M per year
over 25 years; 50% rebate for subsequent SIFNhcluding backhauling; excluding landing
station) would appear to be compétie, andits prices appear to be set for the long term. At

7
World Bank All rights reserved 2009



Regionatelecomshackbonenetwork assessment and implementation options study

the same time, it would appear that a more thorough study of the complete SPIN contract
proposition for each country would be warranted

Out of all the regional projects studied, the best trdfaific project option identified is a
submarine cable linking NewCaledonia to French Polynesia and potentially serving
Vanuatu, Solomon Islands, Fiji, Tonga, Samoa and American Sawmothe way. That

AYFNI a0 NHzOG dzNBE O2dzf R LREB8BYYIRE f OR dzf ENIS A | RRA
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 systemCa®donia, French

Polynesia.

Such a project, NCFRoud 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 spus & landing stations needed for each country (for a total of US$137 million).

CO untry ————‘

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 11479191 10 462 336 21941 527
Tonga 675 20 485 875 10 462 336 30948 211
Solomon Islands 1 369 33843 318 10 462 336 44 305 63
Vanuatu 840 23587 411 10 462 336 34 049 747
Wallis & Futuna 195 9568 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 pefi $EMyear to as high as
US$2451 million depending on the country demand scenario and the amount of -trans

pacific traffic carried.

" The details of the proposed SPIN project have not been shared with the World Bank.

World Bank
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We have also examinedsamplified version of NCFP involving only French territories, Fiji,
Samoa and Tongéor a total CAPEX of US$161 millenmd the price per STM per year
could be set as low as US%88 million The main data for the NCFP project and its
simplified version are summarized in the following table:

STML1 price @ 6% Discount rate (M US$) 5 {thered
. . CAPE) Backh. otential fibered connectivity
Potential projects i i Trans Pacific
prol No transpacific traffid LIS SHETE & Bigger share of (v yss| systems (Gbps)
transpacific traffic | transpacific traffic

Low [Medium| High | Low [Medium| High | Low |Medium| High

US S.Asia Jp
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 Hawai 3 201 3200

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 Hawai 3 201 0 0 3200

The NCFP project (like other regional projects) has the potential to serve manyiesum
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
O2yaz2NliAdzy 2N 20KSNJ dalISOALFE LWdz2N1}RrasS @S
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 regulaiothat all
telecommunications operators can benefit frdnbuy international bandwidth at fair
LINA OS 06a2LISy | 00Saa¢0 LINPOARSR 08 (KS NB:Z

- The NCFP project has to be competitive on the tj@asfic market to secure revenue
streams from Austrgn or US telecom operatorsf both ends of the NCFP cable,
the NewCaledoniaand French Polynesiéelecom operators QPT$ have tooffer
competitive backhauling prices;

- The NCFP project has to collaborate closely with Governments to guarantee open
accessterms 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 ctwibe 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 thisseaparticipating 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 clgaresolved. If they cannot be resolved, then the
subregional projects presented above remain the best solution. Whether a regional or one
or more subregional projectsis launched some common legal and regulatory
recommendations apply.

To ensure that sulmarine 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 canpetition and costriented. 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 swtiegional project, it is proposed that the gect 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
establishedtogether by participating Pacific Island countries. Argothose 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 sudgional solutions to solve the connectivity issues of
several Paaif Island countries. These solutions are attractive on a commdrass
(adequate return) but would also require solving many legal, regulatory and commercial
issues (this is alsthe casefor ongoing or proposedrojects). At this stage, the main
stakelolders the telecommunications industry as potential investors and participants,
Governments as regulators and potential consumers of bandwidite recommended to
discuss and attempt to reach a preliminary sensus on the preferred optiolA more
intensive program of assistance will then be required to work with these stakeholders to
carry a regional or sutegional project forward into implementation.
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1.Introduction

1.1. Context and goals

The isolation and high cost structure of Pacific Island economiesmpatmded by the
limited availability of affordable telecommunications infrastructure. Many Pacific countries
members of the World Banlas well as Papua New Guinea and Tiheste, have started to
take steps to reduce the cost of access domestically tHroomarket liberalizatio and
policy/regulatory reforms.

However, limited availability and high cost of international bandwidémains a critical
constraint. There isa considerable interest among governments in the region, as well as
regional organizations(Pacific Forum Secretariat, Pacific Islands Telecommunications
Association, among oths) to address this constraint.

Some studies have been undertaken in the region to assess options for infrastructure sharing
among countries, and relative costs/benefitsf terrestrial and satéite backbone
infrastructures.

Meanwhile, tere is also ongoing discussion among several Pacific regional operators, the
Pacific Forum Secretariat and the South Pacific Commission about possible participation in a
regional submaria cable project (South Pacific Islands Network, or SPIN), originating in the
French overseas territory dfew-Caledonia

The goal of the study made by Polycorisl the World Bank, the results of which are
described in this report, is to givedetailedreview of regional connectivity optionsvith a
view to implementing the recommended solution, mobilizing the financing required, and
developing a sustainable governance structure

The objectives of the assignmemtere to undertake an irdepth assessmentf regional
connectivity options; engage stakeholders in consultations on potential options and best
practices elsewhere; and prepare anplementation approach for the entire region, or sub
regions, that could assist theegion partnersin identifying a @iture privatepublic
partnership project (for implementation financing).

® Pdyconseil is a French consulting firm specialized in managing large scale telecoms, media and Internet
projects (www.polyconseil.fy with main operations in Europe, Africa and the Pacific region.
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1.2. Scope of work

The scope of the analytical wockrried out was:

- to gather the necessary information on Pacific Island countries to have a deep
understanding of the general countrypmtext in the Pacific Islands region (see section
2);

- to conduct a detailed market/traffic analysis in all member countresiduct a demand
assessment of international bandwidth for low, medium and high traffic projections (see
section3);

- to assess thdechnical, economic, and financial viability of terrestiaksus 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 (seéoseS};

- to consider orgoing 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 networkthe Pacific region (see
section 7);

- to provide the analgyical basis for development o& realistic business case for
construction of new networks or upgrading ofigting links (see section 8);

- to discuss, for each Pacific Islands country, various atien 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 structureand suggestthe necessary
policy/regulatory neasures for improvement in international corsiwity (see section
11).

y @ASs 2F (GKS GaNBIA2YyIFfE¢é yIFGdaNBE 2F GKAaA
connectivity, its geographical coverage encompdse entire Pacific region.

However, given the @ential role for catalytic World Bardgoup financing, should member
governments request it, the detailed analysis of economic, financial and legal/institutional
issues focusd on the member coutmies of the World Bank: FjjPapua New Guinea, Samoa,
Solanon Islands, Timekeste, Tonga and Vanuatu which were visited by the project team
during the study and additionally, the Northern Island countri€gederated States of
Micronesia, Kiribati, Marshall Islands, Palau
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1.3. Methodology adopted

Polyconseil pedrmed a technical, economic/financial, legal/regulatory study for a telecoms
system mterconnecting Pacific Island&cusng on the 11 member countries of the World
Bank

So as to build an analysis on the mosttoglate information, Polyconseil preparedsurvey
which lookedinto the different aspects of the studgee survey attached). Polyconseil made
country visits to FijiPapua New Guinea, Samoa, 8uwa Islands, Timekeste, Tonga and
Vanuatu over the May to July 2008 timeframe. Relevantomntry counterparts were
contacted and, through multiple ioountry meetings, Polyconseil gathered relevant
information.

Naturally, Polyconseil committet keeping confidential any given confidential information
handed out. Inthis final report, edited by the Wod Bank, no individual operator
informationis published; all informatioms aggregated at country level.

Polyconseilvorkedon 3 different workstreams so as to allow for a comprehensive overview
of the possibilities for a regional telecoms backboeénork or subregional networks

1 Workstream 1Technical assessment and review of design options
1 Workstream 2Economic/financial analysis and cost modeling
1 Workstream 31iegal/institutional and enabling regulatory environment assessment

In Workstream 1 Polyconseilcarried out the following tasksgive 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 Workgream 2, Polyconseikarried out the following tasksgive 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 Polyconseilcarried out the following tasks identify commercial, legal,
policy and regulatory impediments for such a project and makeveat recomnendations;
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 countysenal
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 compadt 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, ofgoing cable projects are considered to see how thegwaar 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 presentedaith det
This methodology allows a thorough country-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 answ&the following questions:

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

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

- How to prove the financial viability of such operations by economiaffcial analysis
andcost modding?

- Whatshould be legal/institutionahnd enabling regulatory environment?

- What projects should be financed, and by whom?

14
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2.Country information

To assess the situation in Pacific Island countries, Polyconseil has made several country visits
(Palau, Timoteste, 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 aretathed to the present document.

Those datalseets focus on:

- Geography & populatign
- Telecom regulation;
- Other institutional context.

These country datasheets are summarized hereafldrey are the basis of the demand
analysis carried out in section 3 and of thegal / institutional / regulatory arlgsis
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 Ig@usdsillion);all
other Pacific Island countries have a population of less than 0.3 million peagie

Population distribution in Pacific Island countries

® = 20,000 itnhat.
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Population in the Pacific in 2007
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Population characteristics in Pacific Island countries
Population | Annual growth rate] Urban GDP per capit{  Average . :
Country (2007) (2002-2007) | population (%)| PPP (2007) | household sizd ¢ &XPectancy|  Literacy
American Samoa 64 051 2,4% 50% 5 800 6,0 76,5 97,0%
Cook Islands 13 984 -2,6% 72% 9100 3,7 n/a 95,0%
Fiji 838 698 0,6% 51% 5500 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% 3600 6,3 62,9 n/a
Marshall Islands 56 000 1,5% 70% 2900 7,2 70,9 93,7%
Micronesia (FS) 111117 0,6% 22% 2300 6,7 70,7 89,0%
New Caledonia 241721 1,6% 64% 15 000 3,6 74,8 96,2%
Niue 1632 -2,4% 36% 5800 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 55 66,0 57,3%
Samoa 187 023 0,7% 22% 5400 7,6 71,6 99,7%
Solomon Islands 495 662 2,5% 17% 1 900 6,3 73,4 n/a
Timor-Leste 1154 775 5,2% 26% 2 500 n/a 66,9 58,6%
Tonga 101 169 0,4% 24% 5100 58 70,4 98,9%
Vanuatu 226 180 2,6% 24% 3900 51 63,6 74,0%
Wallis & Futuna 15 079 0,2% 0% 3800 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 betwe2002 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 sattered between several islandén a majority of
Pacific Island countrieshe main island gaers less than half of the populatiotess
than 30% of population lives in cities in sevepalific Island countriesvhereas a
few countries havenore than 60% urban population;

- GDP per capitas below US $4,000 in most Pacific Island countriesFranch
Polynesia antNew-CaledoniaGDPper capita is above US $15,000

- Literacy rate apart from Papua New Guinea, Timor Leste and Vanuatu, literacy is
high in thePacific Island countrig®ver 90% of the population).

These characteristics help to undersththe 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 gegugcal 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 a$lands. 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 establistangonrepeated cable infrastructure

(450 kilometers).
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2.2. Telecoms requlation

Pacific Island countries have long standing telecom systems which were generally developed
in a monopolistic environment. They use satellite systelng, 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 diffemt 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 competitiohhis started with Internet access.
Much morerecently, it continuedwith 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 update deal withan evolving communications sector. Sometimes,
legislation about communicationgnacted for telegraph technologys used for new
technologies purposesSome countries have recently enacted new telecommunications
regulations dealing with licensing, intercd i A 2y > LINAOAyYy Az O2YLISGA
arein the process ofirafting new regulations

Generally, licensing regimes are based on two kinds of licenses, class license and individual
licenses. The regulator generally has responsibility to define foatvkind 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, cottifp@ is only seen in a few services,
starting with Internet accessBut there is a noticeable general evolution towards more
competition everthough there may be some regressions at times.

Most regulationglistinguishinterconnection and access principlelrhey 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 discrimination

and costbased principles. More generally, int®@nnection 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 regulatoitsjs important to consider that
interconnection agreements might not always be enforceable.

Telecom regulation varies country tmuntry. In all cases, the international gateway is a
monopoly. This monopoly situation is often only a de facto situatioth@segulator 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 thenopoly on the international gateway.

Regulatory regime in Pacific Island countries

International . . Fixed lines and .
Internet Service Wireless telephony Leased lines
gateway telephony
MA C
Samoatel and Digicel c
both have a satellite C . M M
June 2009exclusivity 31ISP Samoatel'(go Mobile) SamoaTel SamoaTel
Digicel
removed and market wi
be fully opened.
M
TCC, but Digicel can b C C M c
satellite bandwidth for TCC, Digicel TCC, Digicel TCC
its own needs
M c MA C MA C MA C
Fiji Fintel, but TFL & Digic{ Connect, Unwired and Vodafone, and soon | TFL, but Fintel has son TFL, but Fintel has son
have their own satellitg Kidanet Digicel customers customers
M
M M
TVL M C
Vanuatu - TVL TVL
but PIgICE| can answe TVL TVL & DIGICEL Until 2012 Until 2012
its own needs
M
Solomon Islands Our Telecom until 2018
M C
PNG PNG Telikom Tiare (Telikom), Daltro C M M
Digicel is to stop using Datec, Global PNG TelikonDigicel PNG TelikorrDigicel PNG TelikomDigicel
own satellite Technology, Datanetg
Timor-Leste M C M (Timor Telecom)
Kiribati M (TSKL)
Marshall Islands M (MITA)
FS Micronesia M (FSMTC)
Palau M (PNCC)

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 paeteof 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 vaRor 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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Independence Type ofregime

Fiji 1970 Parliamentaryepresentativedemocracy
Kiribati 1979 Republic
Marshallslands 1986 Democratid®PresidentiaRepublic
Micronesia 1979 DemocratidRepublic
Palau 1978 Republic
PNG 1975 ConstitutionaMonarchy
Samoa 1962 Parliamentarylemocracy
Solomonislands 1978 ConstitutionaMonarchy
TimorLeste 2002 ParliamentaryRepublic
Tonga 1970 ConstitutionaMonarchy
Vanuatu 1980 ParliamentaryRepublic

Gountries such as the Federated StatesMitronesia, Palau and the Marshall islands are

dzy RSNJ I &/ 2YLI Ol 2F CNBS ! aa20AFGA2y¢ gA0K
territories such as Wallis & Futuna, French Polynesia ldew-Caledonia New Zealand
administers the country of TokelayaR A a AY | AGCNBS ! 3a20AFGA2Y.
Niue.

On an international level, it appears that some Pat#i@ndcountries do not recognize the
International Court of Justice (ICJ) jurisdiction. However, there has been an ICJ decision
aboutteNNA G 2 NASA Ay tlfldzZ gKAOK YAIKEG YSIyYy +y

Most countries in the region benefit fronsome political stability which constitutes a
favorable background for infrastructure investmentexcept Papua New Guinea and
Solomon Islantbefore RAMSI peace keeping mission led by Australia.

A large portion of he population of these countriekeeps on livingon a traditional tribal
system. Land ownership thus based on a traditional customary system. Generally, there
are three differentcategories 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 foreignes to buy landwhich is understandablbecause 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 citntaseeir
convenience. For example, in the Papua Newn€auiiegislation, a carrier (of a license) can
GSNBOGSX YFIAYUOGlIAY YR NBY2@0S FILOAtAGASE AYyZI «
0dzAf RAY3IX K2dzaS 2NJ LINBSYAaSa 2y GUKS fl yRodéE
LINIF OGAOF ot Sdé

Building a landhig 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 opergor 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 governmet@nd might be a better solution;

- The planning of security measures valso be important to protect people and
machines within the landingtation 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 telem 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 ingchnical parameters includirgpntention and compression

Bandwidthevolution

basedon evolutionof PopulationPenetration Usage and
Contention/compression

)
( \

Population Penetrationby service Usage by service Contention/compressio

wUNforecast wlOyearforecastbased wl0yearforecastbased
on incountry visits on incountry visits

3 scenariosliow Medium, High

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 lecom market resulting from economic prospects,
regulation evolution and technological changes.

The following graph summarizes the bandwidth scenarios resulting from those evaluations:

23
World Bank All rights reserved 2009



Regionatelecomsbackbonenetwork assessment and implementation options study

Mbps Bandwidth forecast of all countries
25000 -
] 21736
B Low demand scenario
20000 - ® Mediumdemand scenario
m High demand scenario 18455
15457
15000 -
12742
10310 107
10000 - 93
8162 80
68
6296 57
47
5000 - AT 3ol 42
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

From a total landwidth of 1.5 Gbit/s todayor all 17 countries condered, the future
bandwidth should be &ween 4.5 and 21.5 Gbit/s in 10 yeatepending 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 growwsgy quickly in many
countries. The most recent available data has been gathered througbuntry visits and
interviews in order to give the best view of current penetration rates per service.

Telecom service penetration in Pacific Island countries

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, internationa&ndwidth 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)

- Dialup: we assume that the average bandwidth for digl is 5.6 kps per subscriber
(56 Kbps with a 10% contention ratio).

- Broadband:when data is not available, we assume that therage bandwidth is 64
kbps with a 5% contention ratio. Fiji, French Polynesia Bed+Caledoniahave
higher bandwidth (the main broadbandffers are 128 kbps256 kbpsup to 512
kbps.

- Leased lineswhen 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 graptthe demand for bandwidth differs strongly from country to
country. \bice communications do not require important bandwidth capacity, because of
efficient compression equipments.

Mbit/s International bandwidth demand per country
700

600

500

400 m Leased Lines

m Broadband
300

m DialUp

= Mobile

200

m Fixed

100

Sources: Operators, Polyconseil estimé&tessidering duplex link)
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As presented in the next graphinternational 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 inhabit#wherican Samoa,
Kiribati, Micronesia, Papua New Guinea, Samoa, Solomon Islands;LEsterand
Vanuatu.

- If we exclude countries with low population (Cook Islands, Marshall Islands, Niue,
Palau, Wallis & Futuna), the only countries above 400 bits per i@miare New
CaledoniaFrench Polynesia and Fiji.

As a comparison, European and North American countries are well above 5,000 bits per
inhabitant, which shows the gdmetweenPacific Island countries af@ECRountries.
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