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“Faster and more versatile connectivity, together with exponential increases in the availability 

and type of data collected and analyzed in real time, provide us with unprecedented 
opportunities- but also new challenges- as we strive to achieve the Sustainable Development 

Goals by 2030.” 
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Introduction  
Despite being separated by the vastness of 
the Pacific Ocean, small island developing 
states in the Pacific have gained a stronger 
sense as a subregional community to act on 
mutual development concerns with the 
advent of broadband Internet. Broadband1 as 
a form of Internet access provides high call-up 
speeds, and is offered via digital subscriber 
line, fibre optic cable and satellite. Broadband 
connectivity has enabled technological 
innovations and smart applications that can 
help address policy challenges in a wide 
range of development sectors.2 

However, broadband access in the Pacific 
Island countries has been unequal. According 
to a study by the United Nations Economic 
and Social Commission for Asia and the 
Pacific (ESCAP), 3  there were 19 ESCAP 
members with 2 per cent or lower fixed-
broadband penetration in 2016—of which 
eight were Pacific Island countries. At the 
same time, New Caledonia and French  

 

 

 

 

 

 

 

 

 

Polynesia had more than 19 per cent fixed-
broadband penetration, while Fiji, Nauru and 
Tonga had mobile-broadband penetration of 
more than 30 per cent. 

This working paper examines evidence that 
helps identify the key factors that influence 
broadband connectivity growth, including: (1) 
the economic development levels of 
countries; (2) access to e-government 
services; (3) access to affordable energy 
sources for powering the broadband 
infrastructure and devices; (4) access to 
affordable information and communications 
technology (ICT) devices (mobile and fixed 
telephony devices); (5) advent of emerging 
technologies; 4  (6) access to education for 
acquiring relevant skills; and (7) investment in 
resilient ICT infrastructure. 

Broadband connectivity 

While both fixed-broadband and mobile-
broadband subscriptions per 100 inhabitants 
have increased over time in the Pacific Island 
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countries, the pace has been uneven (see 
Figure 1). One group of countries (New 
Caledonia, Tuvalu, Federated States of 
Micronesia and Marshall Islands) has 
improved access to fixed-broadband 
connectivity. The second group (Fiji and 
Tonga) has improved access to mobile-
broadband connectivity, but lack of access to 
fixed broadband. The third group, which 
includes French Polynesia (and to a lesser 
extent, Nauru), has managed to improve 
access to both fixed broadband and mobile 
broadband. The distinction between groups of 
countries is  

useful for understanding the type of 
regulations and best practices of top 
performers—New Caledonia in fixed-
broadband, Fiji and Tonga in mobile-
broadband, and French Polynesia in both 

Figure 1: Snapshot of mobile- and fixed-
broadband penetration in Pacific Island 
countries, 2016 

 
 Source: Produced by ESCAP, based on data from ITU’s World 
Telecommunication/ICT Indicators Database (21th Edition, June 
2017). 

Notes: * = Countries with the latest data 
available; PNG = Papua New Guinea 

The state of domestic network development 
(measured by percentage of total population 
covered by 3G/LTE/WiMax networks) within 
Pacific Island countries is promising. The 3G 
network coverage (Figure 8) is, however, more 
prominent in most Pacific Island countries, 

compared to LTE/WiMax network coverage 
(Figure 9). This is due to limited roll-outs of 
LTE/WiMax technologies by mobile operators 
in most Pacific Island countries. While this 
may indicate that the mobile-broadband 
infrastructure is well developed, the resilience 
(in terms of number of international 
communication redundancies) 5  of the 
established 3G networks may be low because 
of their high vulnerability to natural disasters 
(for a detailed discussion on e-resilience, see 
Section 3.5). 

When comparing the 3G network coverage of 
Pacific Island countries in Figure 8, two main 
groups of countries emerge. The first group 
includes Australia, Guam, New Zealand and 
American Samoa with high 3G network 
coverage and better international 
communication redundancies (i.e., higher 
number of cables deployed). Guam and 
American Samoa have historically had 
multiple submarine fibre-optic cables 
deployed due to their close cooperation with 
the United States of America. The second 
group includes the remaining Pacific Island 
countries with high 3G network coverage but 
limited redundancy (i.e., connected to one 
fibre-optic cable and to satellite 
communication, which is not reported in the 
figure). 

Figure 2: Number of submarine fibre-optic 
cables and 3G coverage, 2016 

 
Sources: Produced by ESCAP, based on data from ITU’s World 
Telecommunication/ICT Indicators Database (21th Edition, June 
2017). Number of cables from http://www.submarinecablemap.com. 
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An important indicator that explains the 
broadband divide is affordability. According to 
a Broadband Commission report,6 broadband 
is considered affordable in a country when 
the share of total gross national income (GNI) 
per capita spent on broadband services 
(mobile or fixed) is less than 5 per cent. 

Based on the latest data available from ITU7 
for 182 countries in 2015, half of these 
countries spent 3 per cent or less of GNI per 
capita on fixed-broadband services, and 2 per 
cent or less on mobile-broadband services. 
Out of the 182 countries, 137 countries spent 
5 per cent or less of GNI per capita (109 
countries for fixed-broadband services). While 
the majority of countries have affordable 
broadband access, according to the 
Broadband Commission’s threshold, there are 
still many countries with less affordable 
broadband access. See Annex 6 for the full 
list of countries ranked by affordability. Based 
on their ranking, the countries have been 
grouped into four quantiles: Q1 – most 
affordable; Q2 – slightly affordable; Q3 – less 
affordable; and Q4 – least affordable. 

In the Pacific subregion, broadband access is 
still considered unaffordable (see Table 4 and 
Annex 6). In terms of mobile-broadband 
services ranking, Tonga is considered “slightly 
affordable” (2nd quantile), while mobile-
broadband access in Fiji, Samoa, Marshall 
Islands, Vanuatu, Kiribati, Federated States of 
Micronesia and Solomon Islands are “less 
affordable” (3rd quantile). Papua New Guinea 
is considered “least affordable” (4th quantile).  

For fixed-broadband services, Fiji is 
considered “less affordable” (3rd quantile) 
and the remaining Pacific Island countries are 
considered “least affordable” (4th quantile). 
No Pacific Island country was ranked in the 
first quantile (most affordable).8 

It is worthy to note that affordability as per 
cent of GNI per capita was sourced by ITU 

based on the prices of the dominant operator 
in each country. It does not, however, 
consider lower-priced operators that are 
probably pricing much closer to its cost, and 
thus providing a more accurate perspective of 
the affordability of broadband in a country. 

Table 1: Broadband affordability, 2016 

 
 
 
Country 

Mobile 
broadband 

Fixed broadband Capacity 

(1) (2) (3) (4) (5) 
 

(6) 
 

Tonga 
 

56.0 2 2.8 2 33,947 5,760 

Fiji 
 

54.3 4 1.4 4 23,726 9,140 

Samoa 
 

26.6 5 1.2 12 13,159 6,200 

Marshall 
Islands 

0.0 6 1.9 13 34,571 5,280 

Vanuatu 
 

22.6 10 1.6 24 21,921 3,050
* 

Kiribati 
 

0.9 5 0.1 66 4,426 3,240 

Federated 
States of 
Micronesia 

0.0 9 3.0 11 23,192 4,330 

Solomon 
Islands 

12.9 9 0.2 237 11,971 2,150 

Papua 
New 
Guinea 

9.2 9 0.2 4 20,112 2,700
* 
 

Pacific 
average 
(simple) 

20.3 6.7 1.4 41.5 20,780 4,650 

Source: Produced by ESCAP, based on data from ITU’s World 
Telecommunication/ICT Indicators Database 2016.  

 

Note: * = latest available data is from 2014;  
(1) – Access: Mobile-broadband subscriptions 
per 100 inhabitants; (2) – Access: Mobile-
cellular prices as % of monthly GNI per capita; 
(3) – Access: Fixed-broadband subscriptions 
per 100 inhabitants; (4) – Access: Fixed-
broadband prices as % of monthly GNI per 
capita; (5) - Broadband: International Internet 
bandwidth per Internet user; (4) – Economic: 
GNI per capita PPP (current international $). 

Less affordable broadband services are 
associated with lower access to broadband 
connectivity. Figure 10 shows an inverse 
relationship between the cost of mobile 
services and broadband access in Pacific 
Island countries, which means the higher its 
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cost, the lower the level of access. Tonga and 
Fiji with the most affordable mobile services 
(least percentage share of GNI per capita 
spent) have the highest access to mobile 
broadband, while Vanuatu with the least 
affordable mobile service has lower level of 
access. This inverse relationship is also found 
in ESCAP countries. 

Affordability and access are also linked to 
international broadband capacity. The 
capacity of broadband connectivity (measured 
by international Internet bandwidth per user) 
among countries is negatively correlated with 
the percentage share of GNI per capita and 
positively correlated with subscriptions to 
fixed and mobile broadband (see Figure 11). 
In other words, countries with less affordable 
broadband tend to have lower broadband 
access and smaller international bandwidth 
capacity, and countries with more affordable 
broadband tend to have greater broadband 
access and larger international bandwidth 
capacity. These trends are found for both 
fixed-broadband and mobile-broadband 
access, highlighting the important role of 
conducive regulatory policies for fair pricing 
and affordability of access. 

Figure 1: Affordability, access and capacity of 
international broadband connectivity, world 
sample, 2016 

 

 

 

 

 

 
 
 
 
 
 
Sources: Produced by ESCAP, based on data from ITU’s World 
Telecommunication/ICT Indicators Database (21th Edition, June 
2017); and ITU, Measuring the Information Society Report 2017 
(Geneva, 2017). Note: Area of symbol proportional to a country’s 
international Internet bandwidth per user. 

While improvement in broadband connectivity 
in the Pacific has been attributed to 
regulatory policy reforms and other measures, 
the broadband divide continues to widen 
within the Pacific subregion and between the 
Pacific and other ESCAP subregions despite 
best-intentioned policy interventions. For 
instance, it would cost PGK 230 (about USD 
70) for a mobile prepaid 6 GB data monthly 
package in Papua New Guinea, while a similar 
package (6.5 GB) in Fiji would cost only FJD 
24.99 (about USD 12).9 

 

 
 

1  Unless stated otherwise in this working paper, broadband 
connectivity refers to both fixed-broadband and mobile-broadband 
connections with high-speed access to the public Internet (a TCP/IP 
connection), at downstream speeds equal to, or greater than, 256 
kbit/s, as defined by: ITU, “Definitions of World 
Telecommunication/ICT Indicators”, March 2010. Available from  
https://www.itu.int/ITUD/ict/material/TelecomICT_Indicators_Definit
ion_March2010_for_web.pdf. 
2  Including health, food security, disaster risk reduction, natural 
resource management, education, trade, energy, transport, public 
governance and taxation 
3 ESCAP, Artificial Intelligence and Broadband Divide: State of ICT 
Connectivity in Asia and the Pacific (Bangkok, 2017).  
Available from: http://www.unescap.org/resources/artificial-
intelligence-and-broadband-divide-state-ict-connectivity-asia-and-
pacific-2017. 
4 Emerging technologies include: (1) the Internet of Things (IoT); (2) 
fixed broadband and mobile broadband; (3) cloud computing; and (4) 
big data. For more details on these technologies, see: ESCAP, 
Artificial Intelligence and Broadband Divide: State of ICT Connectivity 
in Asia and the Pacific (Bangkok, 2017). Available from 
http://www.unescap.org/resources/artificial-intelligence-and-
broadband-divide-state-ict-connectivity-asia-and-pacific-2017. 
5 Redundancy in telecommunications is a system design in which 
means of communications between two points (domestic or 
international) are duplicated so if one means of communication fails, 
there will be a backup to ensure continuous communication. For 
example, a country’s means of communication to the outside world 
can be in the form of satellite dish provided by a telecommunication 
operator. In addition, this country could be connected via one or 
more submarine fibre-optic cables, which could serve as a backup if 
satellite communication fails. Increasing communication redundancy 
is extremely important in Pacific Island countries because they are 
extremely vulnerable to natural disasters such as earthquakes, 
tsunamis and tropical cyclones. 
6 Broadband Commission, "Broadband Targets for 2015".  
Available  from: 
http://www.broadbandcommission.org/Documents/Broadband_Targ
ets.pdf. 
7  ITU, “World Telecommunication/ICT Indicators Database 2017 
(21th Edition/June 2017)”, 3 July 2017. Available from : 
http://www.itu.int/en/ITU-D/Statistics/Pages/publications/wtid.aspx. 
8 Thanks to Marc Lipton for raising this point. 
9  Digicel Papua New Guinea, "Prepaid Plans". Available from 
https://www.digicelgroup.com/fj/en/mobile/plans-services/prepaid-
plans.html. The two prices are from the same mobile network 
operator, Digicel. 
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