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Foreword

it is my pleasure 1o present to you the 2015
aditian of the Measuring the information Sodiety
{MIS] Report. This annual report presents a
gleibal overview of the latest developmants in
information and communication technologies
{ICTs}, based on internationally comparable data
and agreed methodolagies. It aims to stimulate
the ICT policy debate in ITU Member States by
providing an objective assessment of countries’
performance in the field of iCT and by highlighting
areas that need further improvernent.

One of the key findings of this vear's MIS Report
is that the jeast developed countries {1D(s)

are making progress with their connectivity
initiatives, Howaver, in 2015, only 6.7 per cent
of househaolds in LDCS had internet access
cornpared with 46 per cent of households
worldwide and more than 80 per cent of
households in devaloped countries. The report also reveals thay, globally, 46 per cent of men and 41 per

cent of women are Intermet users,

The United Nations 2030 Agenda for Sustainable Development recognizes the great potential of ICTs
and calis for significantly increased access to ICTs, which will play a crutial role in supporting the
implementation of all the sustainable development goals {SDGs). itis FEUs priority to suppott our
membership in the achievement of the SDGs, in tlose coliabnration with other partners.

Ona of the core features of the MIS Report is the I€T Development Index (ID4). This year’s reporl anatyses
ICT developments over the past five years. The results show that all of the 167 economies included i
the 10 improved their 1Dt values between 2016 and 2015. This is good naws and reflacts the continuous

evolvernent of the glebal information sociely.

The progress in a number of developing countries which have displayad significant improverpents in
their D1 values and rankings since 2010 is parbicufarly sncouraging. These more dynarnic couniries have
seen subistantial increases in, among others, rnobile-broadband penetration, househoid 107 access and
international Internet bandwidth. Their experience confirms the importance of developing enabling
anvironments for ICT investment and innovetion, and the policy approaches of these dynamie countries
cauld be relevant to other developing economias.

Over the past five years, there has been a widening of the gap m 1D values between countries ranked in the
middle and those towards the botiom of the distribution. In the LDCs, the 1D graw less compared to other
developing countries and, in particuiar, the 1DCs are falling hehind In the D) use sub-indax, which could
impact on thelr ability to derive development gains from 1(Ts.

The latest data show that the price of mohite-celiular
number of maobile-celiular subscriptons approaches
reaches close to 95 per cent. In LOCs, the mobile-caliilar price basket continued to fall, down Lo 14 per

cent of GNI p.o by end 2014, compared with 28 per centin 2010,

services cortinues 1o fall across the world, as the
1 bitlior and mobile network population coverage

3
L

wiobile broadband tends to be cheaper than fixed broadband. Mobite-broadband prices have fallen
significantly and are expected to continue failing over the next yaars. Prices in this market segmant are




much more volatile and new innovative pricing schemas are emerging which could provide viable solutions
for low-income populations. Over the past year, the decrease in mobile-broadband prices worldwide made
the service on average between 20 and 30 per cent more affordable. Prepaid mobite-broadband offers
are the most affordable option, and make the sarvice almost as affordable as mabile celiular. These are
promising developments which need to be complemented hy efforts 1o extend mohilg-broadband services

4

beyond the main cities, into rural and remote areas.

The rapid spread of ICT infrastructure and devices is accelerating the progress of the internet of Things
{ioT). 107 is expectad to significantly impact aimost every sacial and economic sactor, including education,
healthcare, agriculiure, ranspertation and man yfacturing. iost of the value derived from o] comes from
the generation, processing and analysis of naw data. This repor shows how loT ang big data analytics Can
help address major development chalienges such as thase refated 10 megacities, climate change, food

security and resotrce management,
The potential of 10T is deterrined by the available ICT infrastructure and data-procassing capacity. While

some lo7 apphications may run with low-spead and low-capacily connectivity, oihers will require high-
capacity broadband connections that rely on fixed-broadband infrastructure, farger international Internet

handwidth and backbone capacity,

| hope you will find this report informative and useful in mapping strategies to grow the 1CT sactor and
drive the socig-economic development of countries,

Brahima Sanou

Director

Telecommunication Development Bureau [BDT)
tternational Teigcommanication Unlon
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1  Monitoring global ICT goals and targets

Ten years ago, at the Warld Summit on the
information Sgciety (WSIS), the international
community agreed a commaon vision 1o build a
‘people-tentrad, inclusive and development-
aniented Information Society,” and established
ten targets that were intended 10 maasure
progress towards that vision (ITU, 2005}, in
December 2015, the United Nations General
Assembiy witl complete its ten-year review of the
impiementation of WSIS autcomes. This review
takes place in the context of the Uniied Nations’
2030 Agenda for Sustainable Development,
adopted in September 2015, which includes
sustainable development goals {SDGs) almed at
enhancing econornic prosperity, social welfare and
environmental sustainability over the next fifteen

years,

Since WSIS, there has been substantial growth in
access to and use of ICTs.

In the ten years since WSIS, LT access and use
have grown substantially, particularly where
mobile services and the internef are concerned.

Chart 1.1: Globa! changes in major ICTs, 2000-2015*
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The proportion of the global population covered by
mobile-celiular natworks is now over 85 per cent,
while the number of mobile-celitilar subscriptions
has risen from 2.2 billion in 2005 to an estimated
7.1 biffion in 2015 {Chart 1.1}, Growth in mobile-
cellutar penetration worldwide has slowed as the
number of subscriptions approaches that of global
population, thaough there is still some way ta go

in achieving universal mobile access and usage in
developing countries. There has been a slow but
steady decline in the number of fixed-telephane
subscriptions worldwide, from 1.25 biflion in 2005
to an estimated 1.06 billion in 2015, partly due to
fixed-moebile substitution.

The number of mobile-kroadband subscriptions
worldwide has grown from (.8 bilion in 2010 to an
estimated 3.5 billion in 2015, though the number
of fixed-broadband subscriptions has risen much
more slowly, to an estimated 0.8 blilion today. The
number of Internet users has also grown rapidly,
and is now estimated at over 40 per cent of the
word’s nopulation {Chart 1.1}

e WBE

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 7011 2017 2013 2014 20157

e MMobile-coliviar telephone subscriphons

wmaas Population covered by a 26 mobileceliulzr network

-z Mobile broadband subscriptions

MNete: *:T1 estimstes.
Sowrte, ITU

-~ Hpusgholds with internet
Individuals using the Internet
Frxad-broadband subscriptions

1%
fipetaroog the Afnomanse SO0y Repot 101 TRIBE



There are still substantial digital divides, both
between and within countries,

There caontinue to he substantial differences

in fixed and mobile telephone and broadband
penetration rates between countries in different
development groupings (Chart 1.2}, Developing
countries still lag behind developed countries

in access to 1CTs, and least developed countries
{1 DCs} are particularly disadvantaged. Aceess o
iCTs and the Internet is also much lower in some
regians than others, with penetration rates in
Africa lagging bahind those elsewhere,

Digitat dividas are found within as well as between
couririas, particularly between urban and rural

araas. A significant digita! divide persists between
MEN and WOMen in many countries, and there are

Chart 1.2: ICT access by development status, 2015
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Figure 1.1: The Connect 2020 Goals
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widespread divides between 1hose with higher and
lower incomes.

The Connect 2020 Agenda sels out a series

of goals and targets for improvements in

the growth and inclusiveness of 175, their
sustainability and the contribution of innovation
and partnerships.

In 2014, recognizing the need to monitor,
address and overcome the digital divide, the

iTU Plenipotentiary Conference adopted the
Connect 2020 Agenda. It includes four goals, with
seventeen targets, (o monitor and stimulate the
development of the U7 sector hetwean 2015 and
202G {Figure 1.1).
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The Cannect 2020 Agenda’s seventeen targets
have been dasigned 1o assist the international
community in monitaring and measuring progress
towards ICT zecess for ail, covering the areas of ilT
growth, inclusiveness, sustainability and innovation
and partnership {Table 1.1). They provide the basis
for enabling ICTs 1o conizibute fully towards the
2030 Agenda for Sustainable Development.

The propertion of households with Internet
access Is expected to exceed the Connect 2020
target waridwide, but more needs to be done to
increase the number of Internet users.

The Connect 2020 Agenda seeks {o ensure that

at least 55 pet cent of househalds worldwide

have Internet access by 2020, compared 1o 30
astimated 46.4 per cent in 2015, {TU predicts that
56 per cent of households worldwide will have
Internet aceess by 20248, and that the (onnect
2020 target for household access will therefors be
mat {see Chart 1.3}

The Agenda seeks to ensure that at least 60 per
cent of individuals worldwide use the internet by
2020, it & estimated that in 2013 43.4 per cant
of ingividuals worldwide are Onling, arise of 2.8

Table 1.1: The Connect 2020 Goals and Targets

1Gaal 1. Growth -

Enabie’and foster access to and ingreased use of telecommiunications/ICTs

per cent on 2014, ITU predicts that 53 per cent
of individuals worldwide will be using the internet
by 2020, and that further policy initiatives will

be required to faster greater take-up in order to
achieve the target (see Chart 1.4).

sore action is needed to ensure that targets
for growth and inclusiveness are not missed in
developing countries, in particular LDCs.

it is a priority for the international community to
address the digital divides between developed and
developing countries. At present, access 1o the
internet is much more prevalent in developed than
in developing countries. in particular, the world’s
LDCs are fagging behind {Charts 1.5 and 1.6},

The Connect 2020 Agendsa aims to ensure that
at least 50 per cant of households in developing
countries and at least 15 per cent of househoids
in LDCs have access to the {nternet by 2020,

ITU estimates that 45 per cent of households

in developing countries and 11 per cent of
households in LDCs will have internel aceess by
that date,

1.1 Worldwite, 35% of householgs showld have sucess to the Internet by 2020
1.2 Woridwide, 60% of individuals should be using the internet by 2020

1.3 Worldwide, telecommunication/iCT should be 40% more affordable by 2020
Goal 2. Inclusiveneéss — Bridge the digital divide and provide broadband for.all ~

1.1.A Inthe developing world, 0% of households should have access to the Internet by 2020

2.1.B In LDCs, 15% of househoids should have access to the Internet by 2020

2.2.A Inthe geveloping worid, 50% of ndividuals should be using the internet by 2020

2.2.8 i LDCs, 20% of individuals should be using the Internet by 2020

2.3.A The affordablility gap between developed and developing countries should be reduced by 40% by 2020

23.B Broadband services should cost no more than 5% of average monthly income in developing countries by 2020

2.4 Worltthwide, 90% of the rural population should be covered by broadband services by 2020

2.5.A Gender equality among Internet users should be reached by 2020
2.5.8 Enabling environments ensuring accessibie telecommunication/ICT for persons with disabiiities should be establishad

in ail countrigs by 2020
Goal 3. Sustainabilit riage challéng

3.1 Cybersecurity readiness should be improved by 40% by 2020
3.2 Volume of redundant e-waste to be reduced by 50% by 2020

Goal 4, i 3

4.1 Telecommunication/1CT epvirenment conducive to innava

4.2 Effective partnerships of stakeholders in telecommunication/ICT environment

Sguree: ITu
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The Agenda also aims to ensure that at lzast 50
par cent of individuals in developing countries and
at least 20 per cent of individuals in LDCs will use
the Internat by 2020. Based on current trends,
ITU estimates that anly 46 per cent of those in
developing countries and 16 per cent of those in

1 0Cs will use the Internet by then.

These indicators shaw that further action is
needed to ensure that developing countries,
and particularly LOCs, are fully included in the
information scciety. Regulatory changes and
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further invastments, including public-privais
partnerships, will be required 1o achieve these
targets, together with further improvements in
rechnalogy and affordability.

Thera have been substantial improvements in
the affordability of broadband services since
2012, hut services remain too expensive for
many people in developing countiies.

The Connect 2020 Agenda calis for
tetecommunications/1CTs 1o be 40 per cent more



Chart 1.5: Households with internet access, by region and development status, 2015+
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alfordable worldwide in 2020 than in 2012, for
the affordabiiity gap between developed and
develnping couniries 1o be reduced by 4 per cent,
and for the cost of broadband services to be no
sare then § per cent of average monthly incorme

by that date.

[Ti) measuras prices for fixed and mobile
telephony and broadband, in relation to average
rmonthly income [GNIp ), through the ICT Price

Basket {see {hapier 4). Prices for ICT services
have becoma more affordable in recent years,
particularly in LDCs {Chart 1.7} In particular, 25
per cent of the reduction iy mobile celiular prices
needed 1o meat the global target was achieved
Letwean the baseline date of 2012 and 2014, a
period which also saw sharp reductions in mobile-
broadband prices.




Chart 1.7 The 1PR and sub baskets, worldwide, 2008-2014

Asa % of GNI p.o.

2008 2003 2010

M Foed telephone

2011 2632 2033

4 Maobile cellular

7
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i Fixed broadband I#B

Note: Sirnple averages. Based on 140 econorries for which price data on the thres services were availanle for 200B-2014.

Souren: ITUL

By early 2015, 111 economies {out of 160 with
available data) had achieved the target that the
vost of broadband services should be no mare
than 5 per cent of average monthiy income,
However, 22 developing counteies still had
broadband prices which were more than 20 per
cent of average monthly income,

These findings indicate that significant progress
has heen achieved in improving affordability, but
that sustalned regulatory and policy sttention

will ba required to ensure confinuad price
reductions in order to achieve affordability targets,
particularly in developing countries.

in 2015, oaly 29 per cent of the world's rural
populaticn was coverad by a 3G network.

The Cennect 2020 Agenda seeks o ensure that
90 per cent of the rural population worldwitle

s covered hy broadband services by 2020, in
masi countries, connectivity has tended to favour
urban areas, which have higher aggregated
demand and secure earlier returns on investment.
ITU estimates that 35 per cent of the wortd’s
population is now covered by a mobile-cefluiar
signal. However, while 3G network coverage
graw fram 45 to 69 per cent of world sopuiation
hetwean 2011 and 2015, 3G networks remain
absent from many rural areas in low-income
countries, especially in Afnica [Chart 1.8},

There is a significant divide In ICT access and use
between men and women, and the gender gap Is
higher in developing countries and LDCs.

ICT access is important for gender equality
hecayse it enables women to achieve greater
independence, improves access ta economic and
sucial opportunities, and facilitates empowerment,
Howeves, there are significant differences in levels
of Internet actess between men and women
{Chart 1.9), which reflect inequalities in income,
education and other structural negualities
hetween men and women in many economies
and societes. The Connect 2020 Agenda aims 1o
secure gender equality among Internet users by
2000

ITU estimates that there is 2 gap of some 11

per cent in lnfernet use betwaen men and
women worldwide {Table 1.2}. This gap is higher
in developing countries {15.4 per cent) than

in developed countries {5.4 per cent), and is
particularly high in LBCs (28.9 per cent). The gap
appears to have narrowed in developed countries
befween 2013 and 2015, but to have remained
stable in developing countries.

Persans with disabilities, who account for 15

per cent of the world's population, are often
disadvantaged in ICT eccess and use, The
Cannect 2020 Agenda seeks 1o ensure that
enabling policy and practitioner environments for
talecommunications/ICTs are established in ali
countries by 2020 to ensure greater accessibiiity



Chart 1.B: Popuation coverage by 3G netwaorks, urban and rural areas, 2015°%
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Chart 1.9: Percentage of individuals using the Internet, by gender, development status and region, 2015%
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for persons with disabilities, Data concerning Threats to cybersecurity and the impact of ICTs
solicy and regulatory frameworks for accessibility on the snvironment pose important challenges
are now being gathered through TU's annual which must be addressed within the 2030
regulatory survey, and will be reported in the 2016 Agenda for Sustainable Development.
edition of the Measuring the Information 5ooiety

Cybarsecdrity has hecome an increasingly
imporiant issue in the information society.
Threats to cybarsscurity undermine the ability
of governments, businessas and individual users

Report




Table 1.2: Gap in Internet user penetration rate
between men and women, 2013 and 2015*

5.4

'Deveioped 53

Developing 15.6 15.4
World 110 111
Lac 29.5 28.9
Africa 20.7 20.5
Arab Staies 155 1.4
Asia & Pacific 1727 176
s 7.5 7.0
Europe 9.4 8.2

The Asmericas -0.4 £.7

Note: *The gaD ienresents the difference between the Internat Lser
penetration rales for males and famales Telatve to the Interner user
penetranan 2z for rales, pxpresseld as 3 percentage.

Sourae: U,

1o gain maximurn advantage from 1CTs and the
internet.

Mere attention needs to be paid by policy-
makers to ensuring access for persons with
disakilities,

The Connect 2020 Agenda aims to ensure that
cybersecurity readiness should be improved by
40 per cent by 2020, TV has worked with Al
Research to establish a Global Cybersecurity index
to measute different countries” commitmant

and preparedness in respect of cybersecurity.
Countries in North America show the highast level
of cybersecurity preparsdness, and devaloped
countries in general show higher levels of
preparedness than developing countries (Figure
1.2).

in 2014, 42 miltion tennes of e-waste were
generated globally, of which six million tonnes
were ICT-related,

The use of ICTs can help to mingate environmental
chaflenges through the more efficient use of
energy and natural resources. However, the ICT
sector also adds to environmental challenges, in
particuiar by generating waste and greenhouse gas
emissions {(GHGs]

The Connect 2020 Agenda seeks to reduce the
volume of redundgant e-waste by 50 per cent by
2070, The United Nations University estimales
(hat 42 mifiion tonnes of e-waste were generated
glabaily in 2014, of which sixmiliion tonnes were

viemanon Spoety Rzpott B

ICT-related. This tarzel can be addressed through g
combination of activities concernad with ditferent
stages of the ICT product lifecycle, including
manufacturing, standards and licensing, trade,
recycling and disposal. 1TU is working with ather
agencies to establish a baseline and methodoiogies
for measuring progress towards this target.

The ICT sector is working to reduce GHGs arising
from ICT manufacture and use.

The Connect 2020 Agenda aims to reduce GHGS
generated by the sector by 30 per cent per
device by 2020, GHG emissions from the ICT
sector are expected to fise by 3.8 per cent per
year between 2011 and 2020, increasing the
sector's contribytion 1o 2.3 per cent of total
etnissions by 2020. These emissions result from
the manufacture and use of devices, from data
transtmission, and from the increasing role of data
centres (Chart 1.10) ITU is working with other
agencies to reduce the [T sector’s own emissions
and to highlight potential positive impacis

of ICTs in mitigating GHG ermissions from alt
sectors, within the context of the United Nations
Framewark Convention on Climate Change.

Chart 1.10: Global ICT emissions {gigatonnes of
0, equivalent - GeSi estimates and projections]

2020

AEnd-user devices 3Voie & data networks  Daia centres

Seutce: UNCTADR, tmalementing W3S Guttomas: o te,
derived from Gest SMARTer 2020 the role of 1T

sustoinobls futyes, 2011

The Connect 2020 Agenda seeks to develop a
telecommunicationfICT environment which is
conducive to innovation and o support effective
partnerships berween stakeholders. Innovation
is widely recognized as a powerful driver of
development. The enabling environmen: for
investment and innovation has been cridcally
important to the rapid growth of the [Tt sactor
for reany years, and neads to be pricritized by
governments. Partnerships, including pubiic:



Figure 1.2: Levels of cybersecurity, 2014 Global Cybersecurity Index

Sesgree: 14 and ASI Research Globa) Oybersenurity Index Rna Cyberweliness Profiies 2014,

private and other multistakeholder partnerships,
have also proved effective drivers of the dynamism
that has been appareni in the sector. [Tilis
working with other agencies to develop indicators
that can measure achlavamant of these targets.

ICTs are critically important to the development
of a people-centred, inclusive and development-
oriented information society and to achlevement
of the SDGs.

The 2030 Agenda for Sustainable Development
recognizes that “the spread of information

and communication technology and globat
interconnectedness has great potental to
atcelerate human progiess, 10 bridge the digital

divide and 1o develop knowledge societies” (UNGA,
2015%). ICTs will therefore play a crucial role in
supporting the implementation of all the 5BGs

in that Agenda. in addition, the Agenda call for
‘significantly increaseld] access to information

and rommumications technology’ and for the
international community 1o Strive 10 provide
universal and affordable access to the Internet in
feast developed countries by 20207 (SDG 8.¢}. The
Connect 2020 Agenda provides a firm basis for
achieving progress towards this goal. iTU is also
working with partners 1o establish (CT indicators
for measuring progress towards the SDGs in
genieral, and a framework for integrating the
implementation of WSS action lines with the 2630
agenda for Sustainable Development,
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2 The ICT Development Index (IDI) ~ global

analysis

The ICT Develppment tndex {ID1) is a composite:
index combining eleven indicators into one
benchmark measure that can be used to monitor
and compare devalopments in information

and cormmunication technology {CT] between
countries and over time {Figure 2.1). The main
chiectives of the [D} are to measure:

« the levef and evelution aver time of ICT
developments in countries and the experiencs
of those countries relative to othes counirias;

«  progress in [T development in both developed
and developing countries;

o the digital divide, i.e. differences batween
cayntrias in terms of thelr levels of ICT
development; and

s the development potentigl of 1CT3 and the
extent to which countrias can make use of
them (o enhanta growth and development.

The IDIis divided into three sub-indices: the access
sub-index, the use sub-index and the skills sub-
indey, which capture different aspects of the ICT
devalopment process. The report prasents 1Dl
values for 167 econornies based on data gathered
at the end of 2014 {ID1 2015) and compares these
with data relating to 2010 (1D 2010}

All countries improved their ID1 values between
2010 and 2015, but the disparity between the
highest and {owest remains unchanged.

The 1D results show that all countries increased
thair |D! values between 2010 and 2015. The
average ID{ value rose by 0.89 points from 4.14

in 2010 1o 5.03 in 2015, with smaller rises at the
tap and bottom of the distribution. While this
Tllustrates continued growth in ICT access and use,
the results also highlight the wide range ofICT
devalopment, with 1D} values ranging from 1.17 to
8.93 {Table 2.1). The same countries ~ the Republic

Figure 2.1: iCT Development Index: indicators, reference values and weights
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1. Fixed-telephene subscriptions per 100 inhabitants

2. Mobile-cellular teiephone subscriptions per 100 inhabitants
3. Interpational Internat bandwith (bitfs} per internet user
4. Percentage of hauseholds with a computer

5. Percentage of households with Internet access

6. Percentage of Individuals using the Internet
7. Fixed-broadband subscriptions per 10C inhabitants

8 Active mobile-broadband subscriptions per 200 inhakitants

9. Adult literacy rate
10. Secandary gross enrolment ratio

11. Tertiary gross enrolment ratio
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Table 2.1: D} overall rankings and ratings, 2015 and 2010

scoriiy

Econgmy.

Surinarme

Kerea (Rep ] i 1 £.54

Denmark 2 888 4 8.18 5t Lucia

iceland 3 8.8 3 81% Seychalles 87 4.96 81 338
United Kingdom 4 875 10 7.82 South Africa 88 490 a8 3.65
Swedan 5 887 i 842 Panama 83 4.87 7¢ L497
tuxermbourg g 8.59 8 782 Ecuadar 30 4.81 90 3.65
Switzerland ? #.56 12 2ED iran LR el 4.7¢ o] 248
Netherlands 8 8.53 7 7.82 Jardan 92 475 84 3.82
Heng Kong, China 9 852 13 241 Tusnisia 43 433 83 3.62
Norway 15 8.49 s &1 Albania 94 473 83 365
Japan 11 8.47 g 233 fiexico g5 468 25 3.70
Finland 12 8.36 & 7.56 Cape Verde g6 462 107 314
Australla 12 3] is 132 Kyrgyzstan g7 462 11z 202
Germany 14 8.22 17 7.28 Philippines 98 457 105 3.16
United States is 819 8 230 Miorotoo 49 4.47 58 338
New Zealand i6 814 18 717 Egypt 100 4,40 98 248
France 17 81z 18 222 Fijt 301 433 102 3.28
Mionacc 18 10 z2 701 Viet Nam 102 4.28 &4 361
Singapore ig B.OB 1] FEZ Corrénican Reg. 103 421 101 338
Estonia 20 8.05 25 B.70 Peru icq 4.6 g1 364
Belguan 21 7.88 23 878 Jareaica 105 423 5 260
Irefand 22 1.82 20 .04 £l Salvador 106 4.20 110 310
Canada 21 176 31 EA?S Bohvia 307 408 113 EReA]
Macao, China 24 1.73 I 138 {ndonesia 108 3.%4 1ce 11
Austiia 3 147 23 &80 Ghana 109 3.50 130 198
Spain b 7.6¢6 30 653 Tonga 110 3.82 111 3.08
Bahrain 27 783 45 5.4z Bolswana 111 382 117 2.88
Andorra it 760 29 862 Paraguay 132 3.79 IG8 3.11
Barbedes ] +.57 3 Bo4 Afgods 113 37 114 .28
Malta 36 ¥.52 28 667 Glyany 114 385 103 329
Datar 1] T.44 a7 15 S# anke 118 364 115 281
United Arak Erpirates 32 732 49 538 Befrze 116 156 104 237
Stowenia 33 123 ¥ 63 Syria 11F 348 16 314
Czech Eepublic 34 7.21 XS 6.30 MNamibia 118 3141 120 263
jsraat 3% 15 26 5.53 Bhwatan 319 3.5% 128 202
Belarus 36 118 50 Henduras 120 332 1146 294
Latviz 37 718 34 Guwremals 121 376 118 288
italy 38 112 31 Samca 122 311 121 243
Greace 3% pel 3 Migaragua 123 R 123 240
Litheanis 40 708 £ Keryya 124 302 126 2.09
Sandi Awbia it .0k 58 Vaniaiv 125 2.53 124 .19
Croatia 42 200 42 Sudan 126 293 iz7 2.0%
Fartupal a3 .31 36 Zirmbabwe 127 250 13z 137
Poland 44 £91 3z Lasatho 128 281 141 1.74
Rusian fedaranon 45 91 45 Tuba 124 P ] 119 .56
Wwalt 45 683 45 Cambodia 130 274 131 198
Slovakia &7 582 At iy 131 269 125 2,14
Hungary 48 5.82 41 Senegal 132 268 137 1.80
Uruguay 48 g1 53 Gahan 133 268 122 741
Bulgaria 50 6.52 F- Nigeria 134 281 133 186
Serbiz 31 §44 51 Hamhia 135 240 128 185
Argentina 52 6.4 54 Mepat 138 2.5% 140 1.75
Typrus 53 £.37 44 Caie d'volre pEY) 251 142 1.7
Oman 54 633 68 tac P.D.R. 138 245 135 1.82
Chiie = 35 &3 55 Selorror islands 139 242 138 178
tebanon SRS LT 6.29 77 Angela 140 232 144 168
Costa Rita v57 £.3 80 Corgo {Rep.) 4] 227 136 143
Kazakhstan 58 £.20 67 Myanmar 142 227 15G 158
RQemania 5% 611 =3 Fakisten 143 234 138 719
TFYR Macedania 60 807 57 Bangladesh 144 222 148 1.61
Rrazi} 1 803 73 Adaii 145 232 155 146
Antigua & Barbuda a2 593 58 Equatorial Guines 146 2.21 134 196
Sz Kitts and Mevis 63 592 2 Camercon 147 2.19 4% 160
Malaysia 64 550 61 Djiboutl 148 2.19 143 1.6%
Montenszrs &5 580 €2 Upanda 145 2.14 £51 1.57
Wicidova 65 5.81 r Mauritania 150 207 146 163
rerbatjan 57 538 bl Bania 151 205 147 163
St Winecent and the Grenadines 68 589 = Togo 152 2.04 145 164
Tairkey =23 .58 &7 Zambia 153 204 122 iss
Trinidad & Tobago 0 557 85 Rwanda 154 204 154 147
2runel Darussalam 71 5.53 53 Liberia 155 1.86 i61 1.24
venezuelz 72 5.48 7i Afghanistan 156 183 15€ 137
Miauritius 73 5.41 7z Tanzanie 157 1.52 153 iSs
Thailand 74 c.26 22 A Mozammbigue i58 182 160 128
Colembia 73 532 a3 253 S:rkone Faso 159 177 164 113
Armenia 75 5.32 78 410 Congs (Dem. Rep ] 180 1865 162 123
Bosznia ana e zegoving I 528 iz 53R South Tudan 163 163 . -
Gagrgia 78 5.25 &5 i7e Guines-Bissau 167 1.61 158 13%
ikraing 74 573 ca 443 Mataw’ 163 181 i 133
Dominica 30 512 66 4 56 Madagascar 164 151 157 134
Maidives &l scs &2 3% Ethicpia 1685 i4a 188 o7
Lhina 82 5.G05 g7 3.5% Eritrea 166 122 163 134
Grenads 83 5.G5 £ 4.57 Chaid 167 117 166 085
Monhgolia 84 5.00 a7 3.52
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of Korea and Chad, respectively — were at the top
and bottom of the distribufion in 2035 as in 2020,
with the same disparity {7.75 points) between
them. There has been a widening of the gap in i
values between middle-ranking countrias and the
group of least connected countries [LCCs) at the
bottom of the distribution.

The Repubdic of Korea leads the IDI rankings for
2015, as it did in 2010,

The Republic of Korea leads the 1D rankings for
both 2010 and 2015, with an D vatue which

has risen from 8.64 t0 8.93. Eght of the top

ten economies in the rankings for 2015 are

from Europe {Denmark, iceland, the United
Kingdom, Sweden, Luxembourg, Switzeriand, the
Netherlands and Norway), atongside one further
econorny in Asia (Hang Keng {Chinal). These are
all high-income economies, reflecting the strong
association hetween high levels of D1 performance
and of national income {GNI p.c). There has been
refatively titile change in the highest performers

if the index since 2010, All ten economies which
were in the top ten performers in 2010 were in the
top twelve in 2015. The sverage 1Dt value for the
top ten performers during the period rose by 0.62
points to 8.68. This growth was predominantly
due to Improvements In usage {the sub-index for
which rase by 1.82 points) rather than in access
{the sub-index for which rose by .24 poinish.

Top 1B perfarmers have high income levels,
competitive markets and a skilled poptdation

base...

The upper quartiie of econcmies in the Index, all
of which have iDl values of 7.00 and above, inciude
28 countries from Europe together wiith high-
income countries in the AsiafPacific and Americas
regions, and three States from the Arab region
{Bahrain, United Arab Emirates and Saudi Arabiaj.
Only four countries — these three Arab States

and Belarus — joined the uppes Guartite between
2010 and 2015, iliustrating the consistency of
improvements in high-performing econpmies.

The top quartle of iD performers generally share
5 number of common characteristics that help

to explain their kigh levels of 1ICT access and use.
These include liberalized and competitive markets
that encourage innovation, and poputations

with refatively high incomes and the skills to
make effective use of ICTs. In addition, ali top 1DI

performers benefit from abundant international
Internet bandwidth. High levels of internet
cannectivity at home and widespread avatiability
of affordable broadband have enabled high levels
of Internet ysage in these countries.

.. but dynamic impravements in performance
are found at all levels within the distribution.

Positive regulatory frameworks have enabled

a number of countries, with different levels of
performance in 2010, to imprave their positions

in the rankings between that year and 2015. The
most dynamic countries in the 1Dl between 2010
and 2015, in 1D values and rankings, were Bahrain,
Costa Rica and Lebanon, while the Arab States
region included six of the twelve most dynamic
couniries. The experience of these countries s
described in Chapter 3,

At the fower end of the rankings, all 43 countries
in the lowest quartile have values below 2.00, and
13 have 1Dl values below 2.00. The Africa region
atcounts for 29 of the countries in the lowest
guartile, aong with three countries on the African
continent which are in the Arab States region,
eight countties in Asta, two in the Pacific and one
in tha Caribbean. Nine of the ten lowest ranking
countries in 2010 remained in that group in 2015.

Significant disparities remain tn ICT development
between developed and developing countries,
with | DCs falling behind other developing
cotntries.

The report confirms that, although some
developing countries in the Asia/Pacific and

Afab States regions are among high performing
countries {including the overall top performer, the
Republic of Koreal, there is a strong correlation
betwean 1D values and developmeni status.
Chart 2.1 shows that the gap between developed
and developing countries is both substantial and
persistent. The average gap between these two
groups in the overall Index rose marginally, from
3.74to 3.25 points, between 2010 and 2015, The
disparity between them in the access sub-index
fell slightly, from 3.42 points to 3.15, while that in
the yse sub index rose from 3,26 to 3,71

The I performarnice of 1005 was generally poarer
betwaen 2010 and 2015 than that of higher- and
middle-income developing countries, rising by only
01 56 points overall compared with the average of
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Chart 2.1: 1D1 ratings by development status,
2010 and 2015
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.88 points for ali developing countites and (.89
for att countries. The botiom twenty couniries in
the index are all tDCs. The comparison of 100
with other development groupings in Table 2.2
confirms thar LDCs are falling behind in overall {D!
vaiues. The divergence betwean LINs and other
countrias is most serious in the use sub-index,
where 1he average sub-index for 1DCs rose by 0 51
points compared with an average of 1.31 for all

developing countrias and 1.43 for all countries.
This suggests thal LDCs may also be falling behind
in their abitity to derive developmental gains from
ICTs.

There is a strong association hetween LCCs and
LDCs.

As well 35 assessing the gap between developed
and developing countries, the report considers the
relative performances of countries in four quartiles
determined by their overail {DI performance: high,
upper, mediurm and low performance countries.
The distribution of countries in these quartiles

is itustrated in Figure 2.2. Those in the lowest
category are considered LCCs. Of the 42 LCs, 34
are also LDCs, while only ane LDC - Bhutan ~ does
not fall in the lowest guartile.

Chart 2.2 shows the difference in I perfermance
between these guartiles in the global Index and

in the access and use sub-indices between 2010
and 2015, While prograss was achieved in alf

four quartiles, the minirum D) value in the 100
guartile roze only from 8.88in 201010 1.174n
2015, much fess than the minimum values for
other gquartiles, while the average 1D value for the
VOO quartile rose from 1.61 to 2,16 points. This
suggests that the performance of countries Inthe
lowest guartile is skuggish relative not only to the
1 as a whole but also relative to other developing

couries,

The same countries tend to achieve high
performance in both the access and use sub-
indices.

There is a strong lovel of association between
rankings in the gverall index and these in the
access and use sub-indices. Eight of the ten top
economies in the overall index fall into the top ten
in each of these sub-indicas, and there is similas
consistency among those ranking lowest in the
overal Index and these sub-indices,

Thers has been litile change among the top
performers in these sub-indices between 2010 and
7015, Nine of the top ten countries in the access
sub-index in 2010, and eight of those in the use
suly-indax, remain in the leading group in 2015, A
the othar end of the rankings, in the 2015 Index
the same countries as in 2010 tend to perform
paorfy in hoth sub-indices.



Table 2.2: D! ratings for LDCs compared with global ratings and with all developing countries

Dévelopment -

status. B Access . Us

World 483 2.21 661 414 553 364 6.81 5.03
Developed 7.31 457 8.67 6.48 7.81 632 876 7.41
Developing 3.89 131 583 3.24 455 262 6.06 412
LDCs 1.93 0.20 356 1.56 265 071 3.89 2.12

Source: ITU.

Figure 2.2: Quartiles by IDl value, 2015
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improvements in the access index were strongest may be closing the digital divide In access with
i middle-ranking countries. developed countries at the top of the distribution

but may alse be drawing away from LS.
The average improvement i the access sub-index

hetween 2010 and 2015 was 0.70 paints, with Ghana showed the highest impravement in this
most progress being achieved by countries in the sub-index, raising its score by 2.37 points and
middle of the distribution. Countries heading rising 36 places in the rankings 10 104" in the

the rankings already had high access valuss 2015 i access sub-index. Five othar countries -
in 2010 and thus had relatively little scope for Oman, Costa Rics, Georgis, Lebanon and Belarus
further impravement. Howsver, countries at the ~ increased their access vatues by more than 1.50
kottem of the rankings also reported only Hmited points.

improavernents in their access ievels. This suggests
that countries in the middle of the distribution
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Chart 2.2: 1Dl vatues by |DI performance
quartile, 2010 and 2015
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Many economies have seen high growth in mobile-
cehular subscriptions during the peried since 2010,
white the nanetration rate for fixed-telephone
subscriptions has fallen or stagnated. There have
also been significant increases in many countrias

in the proportions of househaolds with a compuiter
and households with an internst connection.
Some countries have achieved significant
improvements in international Internet bandwidth

infarmanon Sacety Seport 2005

EhrEse gl

per internet user, Hlustrating the growing
importance of quaiity of access in determining
overall Internet experience.

Ower the past Hve years, the use sub-index has
experienced higher growth than the access sub-

index,

Changas in the use sub-index between 2010

and 2015 have been mare dynamic than in the
access sub-index becayse there has been greatar
scape for improvemants in the former, even in
economies which had relatively high rankings in
2010, The average irmprovement it the use stb-
index was 1.43 points, with much more substantial
improvements being achieved by countries at the
top of the distribution than at the bottom. Thig
suggests that, in this sub-index too, there is a risk
that the digital divide between 10Cs and other
countries may be growing.

The highest growth rates in this sub-index were
achieved by countries in the Arah reglon (Bahrain,
the United Arab Emirates, Lebanon and Saudi
Arabia), the Americas (Barhados, Costa Rica and
Brazit) and Asia {Thatiand).

The dynamic growth in the use sub-indexis

due in particular to the mobile-broadband
indicator, which showed the greatest volatility
amongst indicatars in the index. Gvarall, mobile-
broadhand penetration increased froin 11.5 pey
100 inhabitants in 2010 10 372 in 2015, but there
were rajor differences in the performances of
indivitual countries.

Targeted policy initiatives can improve D!
performance, enabling LDCs and LCCs to reduce
digital divides and enthance the contribution of
ICTs to social and economic development.

Positions in the 1D rankings have generatly

heen relatively stable betwean 2010 and 2015,
reflacting significant progress in the large majority
of countries. Dverall irends suggest that middle
income developing countries are improving their
access and use indicators in ways that shouid
enabia them to keep up with the pace of 7
development in high-incoine economies, but that
there is a significant risk that the LOCs are falling
behind other developing countries, particuiarly in
the use sub dex.



The experience of high performing and dynamic increasing affordability and extending the use of
countries in the DI points to the importance of ICTs, with consequential benefits for sustainable
policies that establish an environment conducive social and economic development,

to investrnent and innovation in improving access,

Meaasong the of







3 The ICT Development Index {IDI) — regional

and country analysis

The results of the ICT Davelopment Index {104} for
2010 and 2015 provide insights into trends and
disparities between the six ITU Telecommurdcation
Developmen Bureau {BDT) regions — Africa, the
Americas, the Arab States, Asia and the Pacific, the
Comrmonweaith of independent States (CIS] and
Eurnpa! — in the development of ICTs, including
changes over time, and point to challenges which
these different regions are facing in achieving
progress towards inclusive information societies.

Ma]or differgnces persist in 121 values, and in ICT
development, between and within world regions.

Average DI values vary considerably between
regions {Chart 3.1} Europe has by far the highast
average 10§ value, at 7.35. The average regional
vatues for the CIS region, the Americas and the
Arab States all now exceed the global average of

5 .03. Afvica has by far the lowest average 1D value,
at 2.53, lass than half of that in every other region
except Asia and the Pacific.

The distiibudon of 1D values in Europe reflects
high performance in all three sub-indices - access,
use and skills. The mast significant prograss i
Cusope since 2010 has been in the indicator for
mabite broadband subscriptions. 1Dvalues for

access and use in the Americas, the Arab States,
Asia-Pacific and €IS were significantly lower than
those ir Europe in 2014, and have seen strongest
growth in the indicators for mobile broadband
subscriptions, Internet users and households with
Internet access. Africa started from much lower
101 values in 2010, and has seen the most dynarnic
growth singe then in the Indicators for mobile
caliwlar subscriptions and international internet
bandwidth per internet user.

Changes in 1D) values and maasures of variation
betwaen different regions are set out in Table

3.1. This shows that there is considerably more
variation in some regions than others. The G5
region shows the smaflest range in 104 values,
refleciing the ralative homogeneity of its relatively
smad number of countries. Furope alsuhasa
relatively narrow range of values, reflecting its
generally high lavel of econoinic development
and connectivity. The i distribution within

Africa is more varlable, with much tower 104
values consistent with s lower average lavel of
sconoimic development. The range of 1Dl values is
graater in the Americas and the Arab States, both
of which are characterized by a wider range of
grass national income par capiia {GNI p.o. levels,
and greatest in the Asia and Pacific region, which

Chart 3.1: DI by region compared with glabal average, 2015
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Table 3.1: 1D by region, 2015 and 2010

" DiHleierice 2010-20157:¢

‘Range. Average’ iU OV
Europe -0 63 087 -3.64
fotid 718 4862 2.57 c8i 082 1436 557 362 255 4.38 c7g 1270 .02 143 -2.34

763 20T 558 5.1G 151 3741 610 163 447 388 133 3388 110 122 153
The Americas  8.19 278 539 5.09 136 2673 730 240 490 417 118 2827 G.49 092 -154
Asia&Pacific 893 B3 710 4.70 223 47.47 864 137 .27 3.85 2.2z 37EZ -0.17 085 -10.33
Africa S4: 117 424 2.53 107 4253 431 0.B8 3.44 1.8% 0.80 4282 0.81 0.65 835

Arab Srates

Note: *Simpie svarages. Sthev = sandary dewiaton, OV = coefficient of variation.

Spurca: {TLL

inciudes 7 number of too performers in the index
as well as a number of least connected countries

{LCCs)

The range of 1D1 values has increased in most
regions, suggesting that the digital divide within
regions is growing,

The difference between highest and lowest |D!
values fell sharply in Europe betwaen 2010 and
2015, a5 the country at ihe botiom of the regionai
distribution {Albania) improved ts rating more
than highly-connected top performers, which
were already approaching maximuin values. The
range of ID! values increased in Africa, where the
lowest-ranking country {Chad} improved i3 value
far less than middie-intome countries heading the
regional distribution.

Measures of disparity — 1he coeflicient of varistion
and standard devigtion — cordipm that there
was greater homogeneity in the JS and usope
reginns, bul both these measuses increased in

the Arab Siates, reflecting the rises in 1D values
achieved by the region’s high-Inceme oil-axporting

coumntries.

Europe continues to fead the way in ICT uptake
and use,

All countries in Furops, with the exception of
Albania, exceed the global average Divalue of
5.03, and fall within the 1op half of countries in
the 1D ranking, reflecting the region’s high levels
of economic development and GNi p.c. {see Tabiz

.2). The region’s average I value rose batweaen
2010 and 2015 from 548 to 7,35, an increase of
0.87 points, just balow the globat averags rise
(.89}

Posifions at the top of the regional rankings are
mostly held by countries in northern and western

Furape, in particutar by Nordic countries, while
tower rankings are concentrated around the
Mediterranean and in eastern Europe. Denmark
is the region’s top performer, with an 1D1value
of 8.88, while the greatest imnproverient in 1D}
rankings between 2010 and 2015 was achieved
by the United Kingdom, which rose from fenth ta
fourth position gtobally.

The CI5 region is the most hamogeneous region
in terms of iICT development and has seen
significant improvements [n ID) performance
since 2010,

The IS region shows tha least variation of any
region between its highest and lowest performing
countries, reflerting the region’s relative econamic
homogeneity (see Table 3.3}, While aft countries

in the region fall below the average developed
country value of 7.41, all but one have rankings in
the top half of the Gveralt distribution and an T4
value which is above the global average.

The average increase of 1.43 points in (DI values
in the region since 2010 is considerably above the
global average {(1.89). Belarus, the highest-ranking
country in the region, impraved its performance
by 1.88 points and 14 places. while Kyrgyzstan,
the region’s lowest-ranking country, also showed
considerable improvament, rising by 1.60 poinis
and 15 places,

Asia-Pacific is the most heterogeneous region in
terms of LT development.

Asia-Pacific is the most diverse region in terms

of {UT development, reflecting stark differences
in tevels of economic development. Six high-
income economies in the region - Including the
global top performer, the Repubiic of Korea, Hong
Kong (China) and Japan - have 1D! rankings in the
top twenty of the global distribution. However,
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Table 3.2; 1Dirankings, Europe region, 2015

Regionalvank’ " “Glot

1
BN
3
-3
SR vt )

Ecomomy ' - = T ams! 2010 .. "2p15.2
Denmark 1 2 8.88 4 8.18 2
lceland 2 3 886 3 819 0
United Kingdom 3 4 875 10 7162 B
Sweden 4 5 8.67 2 84.43 -3
{uxembourg 5 & g.58 8 782 Z
Switzerland 6 7 856 12 7.60 5
Nethertands 7 8 853 7 7.82 -1
Norway 8 10 8.48 5 8.16 -5
Finland G 1z 2.36 & 7.34 -6
Germany 10 14 8.22 17 7.28 3
France 11 17 8.1z 18 7.22 1
Monaco 12 H 8.10 23 7.01 4
Estonia 13 20 205 25 670 5
Belgium 14 21 7.88 24 £.76 3
irefand 15 22 .82 20 7.04 -2
Avsstria 16 25 767 23 530 -2
Spain 17 28 765 30 6.53 4
Andorra 18 28 7.60 29 6.60 1
Malta ) 30 752 28 .67 -2
Slovenia 20 33 7223 27 6.69 -6
Crech Republic 21 34 7.21 31 £.30 -1
Israe} 22 35 719 26 6.69 -9
Latvia 23 37 718 34 6.22 -3
faly 24 38 712 31 £.38 -7
Greece 25 3% 7.0% i3 5.20 -4
tithuania 25 a0 7.08 39 5.02 -1
Croatia 27 42 7.0k az 582 &
Portugat 28 43 593 36 615 -7
Poland 29 44 631 32 £.3R -12
Slovakia 30 a7 6.82 40 5.96 -7
Hungary 31 48 6.82 41 882 -7
Bulgaria 32 50 6.52 47 5.45 -3
Serbia 32 51 643 53 528 0
Cyprus 34 53 6.37 44 5.75 -9
Romania 35 59 £11 5 458 -4
TFYR Macedonia 36 o0 647 57 4.96 -3
mMontensgro 37 %) 580 B0 4.89 -5
Turkey 38 69 5.58 67 4.56 -2
Bosnia and Herzegovina 39 7 528 75 4.28 -2
Albania a0 94 4.73 89 3.65 -5
Average 7.35% 6.48

Soureg: U

Couniries throughout the region have shown
considerable improvements in thelr (Dl values
wetween 2010 and 2015, however, particuiarly
middie-income countrigs. The average growthin
valua for the region was 0,85 points, just below the

the region also includes ten of the indax’s least
connected countries [LCCs), including india,
Pakistan, Bangladesh and Afgnanistan (see Tabie
3.4)

weasurag tne formargn dotiety Hepo 3013 E%%%}



table 3.3: IDirankings, CiS region, 2015

E‘fe"’,?'—n}‘f. + Re _onal;_an!.c_,-_._:(.;l?;sg;ra K

Befarus 1 36 7.18 5G 530 14
Russian Federation 2 45 6.91 46 5.57 1
Kazakhstan 3 58 6.20 62 4.8 4
Moldova 4 66 5.81 74 4.28 8
Azerbaljan s 67 578 76 4.21 9
Armenia 6 76 5.32 78 4.10 z
Georgia 7 8 5.25 8% 1% 7
Ukraine 8 75 5.23 69 441 -10
Kyrgyestan g 7 4.62 11z 302 15
Average 5.81 4,38

Soarre: ITU

global average. The most dynamic improvements
in IDI rankings in the region were achieved by
Thailand, Mongolia and Bhutan, which rose by 18,
13 and § places, raspectively, in the global rankings
during the period.

iD1 vatues in the Arah States reflect national
income disparities, and may represent a growing
digital divide within the region.

The top five countries in terms of ICT development
in the Arab States region - Bahrain, Qatar; the
{United Arab Emirates, Saudi Arabia and Kuwait

— are oit-rich high-income econgmies that are
rnerabers of the Gulf Cooperation Councit {GTC}
{see Table 3.5). These countries all have 1D values
aver £.50 and are among the top Bty countries

in the global rankings. Three of them {Bahrain,
the United Arab Emirates and Saudi Arabia} are
among the ten countries which have seen the
mast dynamic improvements in {Di rankings and
values since 2010, as are two-other countries in
the region {Lebanan and Oman}.

As shown in Table 3.1, however, there is a
growing disparity between these high-performing
countries and those fower down the distribution.
White GCC countries improved their 1D vaiues

by 1.78 points between 2010 and 2015, the
average improvement for non-GCC countries

was 0.8 points, the global average. The strong

performance of GCC countries reflecis the
associadon hetween 1D and national income levels
described in Chapley 2.

in the Amerlcas region, some countries
experienced an impressive improvement in their
Dl ranking, while athers have fallen significantly,

The United States, Canada and Barbadns lead

the IDI rankings in the Americas, with 1D values
above 7.50 and global ankings in the top thirty
economias. These three countries significanthy
putperform all other countries i the ragion, with
01 Jevels spproaching one whole paint above the
next highest regional performer, Uruguay. 43 many
as 79 of the region’s countries fall within the uppey
and rnedivm guartiles, in the middie of the globat
rankings, with only one, Cuba, among the 1{Cs.
{see Table 3.6}

Countries in the Arnericas region have experiented
sorne of the most significant movements up and
down in global 1D rankinas between 2010 and
2015. The maost dynamic improvement worldwide
was achieved by Costa Rica, which rose 23 places
in the giobal rankings, white ciber substantial
improvements were achieved by Suriname, Brazi,
Barbados and Colombiz. However, g number of
countries, particularty in Zentral America and the
Caribbean, fell significantly, incluiding Belize, Cuba,
Grenada, Jamaica and 51 Kitis and Nevis.



Table 3.4;

Economy

Korea [Rep } 1 1
Hong Kong, China 2 9
Japan 3 11
Australia 4 13
New Zealand S is
Singapore & 19
diacao, China 7 24
Malaysia 8 &4
Rrunel Darussatam g 71
Thaitand 10 74
Maidivas i1 81
China 12 a2
Mongolia 13 B4
Iran (LR} 14 91
Fhilinpines 15 98
Fiji 16 101
Vigt Nam 17 1402
Indonesia 18 108
Tonga 19 120
Sri Larka 20 115
Bhutan i1 118
Samoa 22 122
Vanvatu 23 125
Cambodia 24 130
] 25 131
Nepal 26 i36
Lao PDRAR 22 138
Soloman Islands 28 13¢
Mryanrnas 25 142
Pakistan 3C 43
Bangiadash i1 id4
Afghanistan 32 156
Averags

Souree FU

Africa is the region with the lowest IDI levels,
and includes the most LCCs,

Africa has by far the lowest D1 leveis among world
reginns, with an average value of 2.53 {see Tabie
3.7). Only one country in the region, Mauritius,
has an 1D value above the global avarage in 2015,
while just thrae others {Seychelles, Scuth Africa
and Cape Verde) exceed the average value for
developing countries (4.12). Altogether, 29 out of
37 Alvican couniries in the 2015 101 rank as LCCs
in the lowest quarille of the distribution, including
the 11 countrias with the lowest rankings. These
fndings llusirate the extent to which Africa

893 1 8.64 0
8.5¢ 13 741 4
8.47 9 7.73 -2
8.28 15 7.32 2
8.14 19 7.17 3
8.08 11 7.62 -8
773 14 7.38 -1G
5.90 61 485 -3
5.53 53 5.05 -18
536 92 382 18
5.08 82 3352

505 87 3.69 5
5.00 97 352 13
4.79 9% 3.48

4.57 105 316 7
433 162 3.28 1
4.28 34 38l -8
384 103 RN 1
382 111 304 i
364 115 297

335 123 2.02 9
3.11 121 243 -1
253 124 218 -1
274 133 198 1
2.69 123 ) &
2.59 140 1.75 4
2.4% 133 1492 -3
2.42 139 178 0
227 %340 1.58 &
2.24 i38 179 -5
2.22 148 161 4
1.83 156 137 0
4.7¢ 3.83

continues o lag behind other regions in terms
of ICT development, and the importance of
addressing the digital divide between Africa and
other regions.

The average rise in 10! values in Africa between
2010 and 2015 was 0 64, fower than thatin
other regions in nominal terms, but from a lowet
base and therefore higher in proporton to the
benchmark set in 2010, The most significani
improvement was achisved by Ghana, which
increasad its i1 value by 1.92 points and rose 21
places in the global rankings. Othet substantial




Bzhrain 1 27
Catar Z 31
United Arab Emirates 3 az
Saudi Arabia 4 41
Kuwait 5 46
Oman 6 S4
Lebanon 7 58
Jordan 8 92
Funisia 9 33
Morocca 1¢ 95
Eaypt 13 300
Algeria 12 113
Syria 12 117
Sudan 14 126
Diipout 15 143
Mauritania 16 156
Average

Souree: iTY

irproveraents in the rankings were achieved by
Lesotho, Cape Verde and Madi.

The experience of top performers and

of economies which have seen dynamic
improvements in their 1DI performance can paint
to policy approaches which may be relevant to
other countries.

Economies with very high 1D rankings naturally
have generafly high values across i the indicatorn
in the lndex. The indicator for mobile broadband
penetration has seen the most significant
improvement between 2010 and 2015 for enany of
these couriries.

A number of countries have achieved substantial
improverments in their 1! values and rapkings
since 2010, starting from different fevels

of performance {Table 3.8). The highest
Improvernents in both values and rankings

have been achieved by Bahrain, Costa Ricz and

7.44 37 6.10 6

7.32 48 538 17
7.05 56 496 15
683 45 5.64 -1
6.33 68 441 i4
6.29 77 4,18 21
4.75 84 3182 -8
473 g3 3162 0

4.47 96 3.55 -3
4.40 98 3.48 -2
371 114 2.9% 1

348 106 3.14 -11
293 127 2.05 1

2.19 143 169 -3
207 i46 163 -4
5380 3.88

Lebanon, while other notable dynamic countries
include Saudi Arabia, the United Arab Emirates
and Oman among the Arab States, Belarus and
Kyrgyzstan in the CIS region, Ghana, Thaitand,
Brazil and Suriname. These more dynamic
countries have typically seen substantial rises

in mobile broadband penetration, togather

with improvements in the proportions of
households with computers and Internst actess,
iy international internet bandwidth per internat
user and, where this was relatively low in 2010, in
mohile celiular subscriptions.

The experience of 2 number of individual
dynamically-performing cauntries is assessed

in the report. Their experience confirms the
importance of developing enabling environments
for ICT investment and innovation - in partcular,
competitve markets that encourage affordabie
access — and suggests poficy approaches which
may be ralevant to other countries,
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Table 3.6: 1Di rankings, Armericas region, 2015

_
x 3
United States 1 15 16 7.30 1 =
Canada 2 23 21 7.03 Z
Barbados 3 23 757 ag 65.04 9
Uruguay 4 4% &£.70 52 5.19 3
Argentina & 52 £.40 54 5.0z 2
Chile 6 55 6.31 59 490 4
Costa Rica 7 57 £.20 80 4.07 23
Brazi 8 6l 6.03 73 4.29 12
Antigua & Barbuda § 62 383 58 451 -4
St. Kitts and Nevis 10 63 592 43 5.80 -20
St. Vincent and the Grenadines il &8 589 63 469 -5
Trinidad & Tohago 12 70 557 65 458 -5
Venszuela 13 72 LAR 71 434 -1
Colombia 14 75 5.3z 83 331 8
Daminica 15 20 512 66 4.5¢ 14
Grenada 15 83 5.05 64 4.67 -1@
Sutiname 17 B3 4.33 o 3398 15
St. Lucia 18 86 4.98 70 4.39 -16
Panama 1% &3 487 79 407 -10
Ecuador 20 S0 4.81 G 3.65 o
Maxice 21 a3 468 a4t 3.20 -9
Raminican Rep. 22 193 4.26 191 3.38 -2
Pary FE] 154 4.36 a3 164 -13
lamaica 24 305 4.23 35 3.60 -10
£ Salvador 23 105 4.20 110 WU
Bolivia 26 107 4.08 ii3 3.00
Paraguay 7 113 s 108 313 -4
Guyana 28 114 3.65 103 3.24 -11
Belize 23 118 158 104 317 -1z
Honduras 30 120 3.33 116 254 -4
Guatemala 31 121 3.26 118 2.86 -3
Nicaragua 32 123 3.04 123 2.40 0
Cuba 33 128 2.38 118 268 -10
Avarage 5.08 437

Rpaser g e ovToreranes Soal, Hen




Table 3.7:

Mauritius
Seychelles
South Africa
Cape Verde
Ghana
Botswana
Namibia
Kenya
Zimbabwe
tesotho
Senegal
Gabon
Nigeria
Gambia
Cote d'lvolre
Angola
Congs (Rep.)
Mali
Equatarial Guings
Cameroon
Uganda
Benin
o0
Zambia
Rwanda
Uberia
Tanzania
Mozambigque
Burkina Faso
Conga {Dem. Rep.}
South Sudan
Guinea-Bissau
Matawi
Madagascar
thiopia
Eritrea
Chad
Average

Sourre: iTU.

101 rankings, Africa region, 2015
e n lob
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22

134
135
137
140
141
145
148
147
148
151
152
153
154
155
157
158
138
160
181
162
163
164
165
166
187

541
4.56
450
4.62
380
3.82
341
3.02
2.80
2.81
2.68
2.68
261
2.60
281
232
2.47
222
221

219

2.14
2.05
.04
2.04
204
1.86
182
1.82
137
165
183
161
181
151
1.45
122
117
253

107
130
117
120
126
132
141
137
122
133
125
142
144
136
155
124
143
151
147
145
152
154
161
153
160
188
162

158
158
157
166
164
i87

431
388
365
3.14
1.98
2.86
2.63
2.08
197
174
180
2.41
156
1.99
1.74
1.68
1.83
1.46
1.96
1.60
157
163
164
1.585
Tay
1.24
152
1.28
313
1.23

1.33
133
1.34
107
1.14
.88
1.89




Jable 3.8: Most dynamic countries

Change in 1Dl ranking:

D rank

$7  Costa Rica Z3 Arnericas 27 Bahrain 222 Arab States
27 Bahrain 21 Arab States 57 Costa Rica 214 Americas
56  Lebancon 21 Arzb States 5t Lebanon 212 Arab States
109 Ghana 21 Africa 41 Saudi Arabia 2.09  Arab States
74 Thailand 18 Asia & Pacific 37  United Arab Emirates 1.54  Arab States
32  United Arab Emirates 17 Arab States 54  Oman 152  Arab States
41 Saudi Arebia 13 Arsab Siatss 03 Ghana 192  Africa
85 Suriname i5 Americas 36 Belarus 188 G5
97 Hyrgystan 5 LS 74 Thailand 1.74  Asia & Pacific
36 Belarus 14 cIs 61  Brazi 1.74  Americas
54  Oman 14 Ayab States

Sowrce iTu,






4 Monitoring the price and affordability of ICTs

The cost and affordability of 1T services remiin

a determining factor for iC7 uptake . The report
shows that, despite a consistent drop in ICT prices
over recent years, the relatively high price of (ICT
services remaing a major barrier te iCT usage,
particularly for broadband services.

The price of mobile-cetlular services continues
to fall as penetration rates and coverage reach
ali-time highs.

As the number of mobile-cetular subscriptions
approaches 7.1 bhilfien and mobile population
coverage reaches close to 85 per cent globally,
prices continue to fail. Mobile-cellular price data
from 2008 to 2014 contirm that, globaily, prices
have continually decreased in terrns of United
States doliars {USD) and purchasing power parity
datlars [(PPPS), as well as relative 1o the percentage
of GNl p.c.

Betwaen 2013 and 2014, prices continued to fall
across bath develaped and developing regions, in
relative as well as in absolute terms, albelt at fower
ratas than in previous years. Even in the developed
countries, where mobile-celiular use has become
ralatively inexpensive, the mobile-celiular basket
value has decreased in USD and PPPS values and
as a percendage of GNi p.c. {from an average of 1.5
ner cent to 1.4 per cent}.

By 2014, the mobile-celiulor basket coresponded
on average to 5.6 per cent of Gl p.c in
developing countries, down fror 11,6 pay cant

in 2008, In the LDCs, mobile-ceflular prices have
become much more affordabia, with the 2014
basket corresponding 10 14 per cent of GNi

p.c., compared o 25 per cent in 2008. Inthe
developed countriss, the basket representad on
average 1.4 per cent of GNI p.c.. compared 0 2.4
pet cent in 2008,

Whife fixed-broadband prices fall throughout the
world unti] 2013, they increased between 2013

and 2014,

wWhitz fixed -hrosdband prices fell throughout the
world unti! 2013, the trend has since changed.
Qverall, fixed-broadband prices are stagnating and
the service is even becoming mare axpensive in 4

number of developing countries, in more than half
the countries for which ITU has fixed-breadband
orice data for 2013 and 2014, the service did not
becorne more affordable. These developmeants,
which distinguish fixed-broadband services from
the other services for which ITU collects data, are
alarming, since higher fixed-hroadband prices will
remain a major barrier to further uptake.

in 2014, the price of the fixed-broadband basket
in developing countries represented an avarage
of 29 per cent of GNi p.c., up from 25 per cent

a year earlier. In developed countries, the fixed-
tiroadbang hasket has bean relatively affordaple
for a number of years, and prices are na langer
falling. Between 2008 and 2013, the price of the
fixed-broadband basket 43 a percentage of GNi
p. ¢. fall from 2.3 to 1.4. That figure remained
unchanged in 2014 {Chart 4.1} s

Fixed-broadband prices remain prohibitively
expensive in large parts of the developing world,
and particularly in the LDCs, S§i0S, and LLDCs.

in the LDCs, fixed-broadband services remain
unaffordable and most of the countries ranked

at the botiom of the fixed-broadband hasket are
LDCs {see Table 4.1}, The 2014 average fixed-
broadband basket correspondad o 498 pey cent
of GNI p.c., up from 70 per cent a year befare, 3
sharp increase that wili not improve the already
very low uptake of fixad-hroadband in the world's
poorest countries. Many of the countries with the
least affordable fixed-broadband prices are also
small island developing States {SiDSs), such as the
Solomon Istands, Kiribati, Comoros, Haltl and Cuba,
and landiocked developing countries {LLDLS),
including Rwanda, Chad, Burundi and Burkina
Faso. In these counirias, internafionaf internet
bandwidth - a key element of internet access-
remalins limited and expensive, driving prices up.

while in 2014 fixed-bhroadband prices increased,
entry-level fixed broadband plans in some
countries include betier guality, i.e, higher
speeds or more data for money.

in 2014, fixed-broadband prices increased. At the
same tme, entry-level fixad-broadband plansina
number of countries offar better (higher) speeds,




Chart 4.1: Fixed-broadband basket as a percentage of GNi p.c., 2008-2014
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as well as more data for money. This suggests that
in some cases higher prices come with higher

ar better quality connections. In 2014, the maost
comumon entry-level fixed-broadband speed
offered in developing countries was 1 Mbit/s
compared to ondy 256 kbit/s a year earlier. While
the mast commaon entry-evei speed offered in
developed countries did not change and rermained
at 5 Mbit/s {Chart 4.2), in more than a quarter of
devetnped countries entry-level speeds increased
in 2014, in the 1DTs, the most common entry-
tevel spead in 2014 remained the basic 256

kbhitfs connaction, and only threa LDCs —~ Bhutan,
Cambodia and Timor-Laste — offer the basic
fixed-broadband connection with speeds above 1

Mbit/fs,

in terms of the cap (the monthly data aliowance
inclutted in the basic fixed-hroadband plan), there
ware also refatively few changes between 2013
and 2014. in over two thirds (70 per cent} of
countries, the basic entry-level fixed-broadband
baskat in 2014 affered an unlimited data
allowance, compared to 65 per cent of countrias
in 2013, A very Bmited number of countries saw a
decrease in the cap, and in about 20 countries the
cap increasad.

Fixed-broadband prices remain most affordable
in furope and least affordable in Africa, but
prices vary within regions,

Eurppe remains the region with the most
affordable prices in terms of GNI n.c., followed

by C13, the Americas, Arab States, and Asia and
the Pacific. In Africa, the fixed-broadband basket
represents close to 180 per cent of GNi p.c,,

tew coyntries offer affordable entry-ievel fived-
broadband plans, and the region also has the
highest USD as well as PPPS-adjusted prices {see
Table 4.2}

Asig angd the Pacific is one of the most diverse
regions in the world by many criteria (income,
population, languages), and this diversity is also
reflected in the absolute and relative prices for
fixed-hroadband services. It is home to economies
with the most affordable fixed-hroagband services,
including Macao {China), Japan, Hong Kong (China)
and Singapore, and prices have becorne relatively
affordakie and e below 5 per cent of GNI p.c. in
about half the countries in the ragion, Including
Indonesia, Chinz, Thailand and Pakistan. Fixed-
broadband speeds and caps in the Asia and Pacific
region vary as much as prices. While the most
common entry-feve! fixed-broadband speed in the
region is 2 Mbit/s, a number of countries continue
1o offer the minimum 256khit/s spead. Less than
half the entry-level fixed-broadband plans in Asia
and the Pacific offer unlimited data download
volumes, and the most restricted caps apply in
Papua New Guinea, Viet Mam and india (see Chart
4.3



Tabie 4.1: Fixed-broadband sub-basket, 2014

Topper O

month

‘Spesdin ; S20PC

mbit/s. Eeanomy. - * ' Gripe < PERR Tndbitgs

1 1 Unlimited 97  Algeria 435 1931 4511 0.51 Unlimited 5’325
2 4 Unlimited 98  Pakistan 436 4.94 17.22 1.00 10 1°35%
3 United States 2 Unlimited 93 Bhutaa 443 B539 3645 200 4 2328
4 United Kingdom 0.47 1645 1268 17 1o 41'638 160 Morocco 463 1173 2300 4.00 Uniimited 3017
5 switzerland 048 3711 2206 3 Unlimited 907589 101 Grenada 471 2339 3338 2.00 Unlintited 7493
6 Japan 053 2039 19.46 12 500 46'284 102  Uzbekistan 473 lag G.25 117 878
7 Austria 061 2541 1106 8 Unfimited  50'340 103 Syriname 477 3723 6307 6.14 Wnlimited 361
3 Amdorra 061 2040 0.5 2 40'974 104 Georgia 4.78 416 3130 10,00 Unlimited 3556
9 Norway 061 5221 3310 6 Unlimited  102'557 105 Botswanz 500 323% 5545 0.51 Unlimited 7763
10 Luxembourg 0656 38.48 23.48 [ 2 6¥'a1n 106 Antigua & Barbuda 506 5494 66.85 100 Unlimited 13037
11 ireland 0.6F 2382 18.51 100 30 &3'ca7 107 Fifi 510 1854 2.0 10.00 5 4366
12 Hong Xong, China 068 2167 27.85 200 Unlimited 38382 108 India 5.28 690  24.04 200 15 1'568
13 Russian Federation nex 732 1794 15 104 13836 109 Bangladesh 528 444 1255 0.25 2 1'003
i4  Singapora 07¢ 31p48 3297 100 Unfimited 53'986 119 Moldova 554 13040 27.76 20.00 Unlimited 2468
15 France 077 2786 2150 Unlimited 43476 111 Jamaica 568 2468 3829 100 Unbmited 5215
16 teetand 088 3246 2615 i¥ S 46'244 112 EtSalvador 583 18.07 3435 1.0 Unlimited 3'716
17 Sweden 085 4358 32.42 0 Unlimited 61’648 113 Paraguay 612 2044 38.42 0.75 Unlimited 4006
18 Belgium Q.88 3383 29.41 30 100 45°294 114 St bucis 6.16 3620 4477 2.00 Unlirited 7053
19 Fintand 088 3569 2695 10 Unfimited 48771 115 St Vincent 62 3365 M6l 100 Unlimited 6454
20 manliR} 0.88 4124 1284 k.26 2 5714 116 Dominica 657 3791 5057 2.00 Unlimited &'323
21 Qatar 0.8% 6401 B6.95 1 Undimited 85703 117 Bolivis 675 1433 319 030 Unfimited 2547
22 Depmark 09e 4515 3075 25 VUnlimited  61'608 118  Guatemals 693 1827 36.73 .00 Unlimited 3'337
23 Trinidad & Tobaga 094 1233 15.41 0.25 Unlimited 15'744 119  Lesathe 7.31 3.12 23.83 1.00 1 1432
24 italy 038 2306 1620 7 UnFmited 35’584 120 Jordan 135 3R B0 1.09 10 5945
25 Canada 100 3335 37.09 5 40 52'158 121 Guyana 276 2421 3TM 0.25 Unfimited 3746
26 Cyprus 101 228 2167 2 Unlimited 25'185 122 Philippines 827 2250 5159 209 Unlimited 32167
27 Netherlands 101 4311 3610 10 Unlimited 51009 123 Namibfa 941 4593 4953 9.26 Unlimited 5'a64
28  Ceech Repubiic 106 1681 2413 1 Unlimited 18°35), 124 Yemlen %45 047 1328 0.26 9 1'329
29 Uruguay 103 1364 17.03 5 15165 125 South Sudan 9.69 7.66 6.51 2 949
30 Kazakbstan 112 177 2149 1 18 11'538 1256 Tenga 383 1674 4207 5 £486
31 Poland 112 1236 26.54 a5  Unlimited 13287 127 Tuvalu 9.9z 43.23 Unlimited 5'834
32  Bahrain 112 1862 3174 2 25 184t 128 Equaterial Guinea 10.18 12E36 17129 9.26 Unkmised 14'306
33 Lapviz 114 1448 26,53 S Uniimited 157275 129 Xymgyzstan 1066 I0.74 3107 0.50 Unfimited 12608
3 Turkey L1s 1646 1IZH 1 i 10959 136 Mepal 1109 674 2261 8.50 7 723
35 Ukane 1.15 5 1404 5 Unlimijted 3956 131 Angok 1157 43481 57.24 .26 Unlimited 5165
36 Roemania L15 856 14.59 109 Unilmited 041 132 LacPDR 1184 1429 3685 250 Uclimited, 1413
37  Germany 118 4637 4718 16 Unbimited 47203 133 Micranesia 1209 3300 0.25 Unlimited 3
38 isssel 122 383 281 5 Unbimited  33'296 134 Honduws 12312 200 8.0 .50 Unimited Z178
39 Saudi Ambia 121 2640 53.93 2 Unbimitad 234 135 Cambedia 1264 100G 2583 200 Unfimited 943
40 Aestralia 121 5580 4748 g 50 65335 136 Samoa 1285 4246 5255 200 3 3966
41  Oman 123 2601 4969 2 Unlimited 25381 137  Belize 13.32 5000  B5.6B 0,26 Unlimited 4'505
42 Greece 123 2330 24.30 4 Unlimited X667 38 Marshadl klands 1392 4995 @25 Unlimated 4306
43 Lithuania 124 1534 2246 100 Unkmited 14'885 139 Mauritania 1425 1257 3les 9.26 Unlimited 1'05%
44 Spain 138 3385 3ILA 1 5 29910 150 Timor-leste 4329 400 X7 20 g 3976
45  Brasil 130 1266 16.62 1 Unlimited 11°678 141 Ghana 1568 X1l 75.51 .00 0 1768
46 Showenia 130 2521 28.21 1 Unlimited 23197 142 Micaragua 16.1¢ 2359 &L3% .50 Unfimlited 1788
47 Korea {Rep.] 132 2849 32.30 50 Unlimited 25'g94 143 Nigeria 1783 3840 67.39 1.00 5 2707
&8 Stovekia 134 159 76,66 2 300 17792 144 Swazttand 2321 S5R77 3838 8.26 & Z'9BF
4%  Estonla 143 2123 25.28 5 Unlimited 17762 145 Vanwatw 23.52 BL19 5174 8.25 Unlimited 3127
50 Seychefles Laa 579 2362 102 15 13197 146 Tanzaniaz 25.28 1310 4243 652 Unbimited B39
51  Belarus 157 839 26.96 2 Unlimited 6'723 147 S5 Tome & Principe 710 3117 5260 130 12 1463
52 Portugel 163 2851 3262 12 Unfimited 21’48 148 Papua New Gifnea 3092 5200 5651 .00 1 218
53 Siflanka 1.63 .23 1195 2 25 3157 145 Cite d'ivaire 3197 13736 341 0.26 Uniimited 17448
54 Venezuelz 155 19 2253 1 Unlimited 12537 150 Ethiopia 3274 1281 3588 .52 2 470
%5 Tunisla 167 5831 1.15 2 Unbmited 4196 151 Irmg 3443 19297 37598 226 Unlimited 6713
56 Bahamas 167 2938 2637 i Unlimited 25548 152 Zimbabwe 3492 25060 4574 G¢.26 18 853
37 UAE 188 5419 74.50 3.5 Undimited 33713 153 Kenya 35327 M1 el 4.26 Unbirdted 1158
38 Albana 177 £64 1234 H b3 4’505 154 Cuba 35.94 1B0.00 225 UnBrited 5010
59  Malta 17% 3118 35.16 39 Unlimited m'95s 155 Lamergon 37.67 40.45 BS.67 0.26 Unfimited 1’288
60 New Zealand L79 53.92 41.4% p-] 36'089 156 Alghzristan 38,01 2L.B4 £3.34 0.25 Unfimited 6%
61 Panama 180 1604 27.30 1 Uniimited 10°689 157 Mozambique 40.82 2073 4050 951 Unlimited 609
62 Costa Rlca 187 1449  2rp37 1 Unffmfted 9540 158  Senegal 4155 3641 M4.17 106 Unfimitad 1'049
63 Bulgaria 186 1140 2162 15 Unlimited 7353 153 2aesbla 4214 6501 145.03 £.26 Unkimited 1'808
64 Brugef Darussalam 187 5130 7828 3 Unfimited  32'976 160  Cenga {Rep.} 4536 9731 15343 826 Unlimited 587
65 Bosnia and H. 159 7.54 13.80 2 2 ¥77S 161 Haitg 63.50 4z82 BE.OT7 0.25 Unlimited 80%
66 Viet Nam 200 2.89 LS 15 .00 738 162 Burkina Faso 7327 a5 8822 0.26 Unlimited 749
67 Croastia 202 225 31.» 4 15 13407 163 Comaros 7L35 49.83 8144 051 Unfimited 839
B8  Azerbaifan 208 1275 3039 1 Unfmited 7343 164  Benin 76.88 50.56 106.8G 051 Unlimited 789
69 Lbya 210 2353 43.40 B.51 i 13'497 165 Sierra Leone 7845 4310 5182 100 Undimited 659
73 Lebanon 211 1751 4 A% 9860 166  Maali BS.58 47.73 105,12 8.26 Unlimited 669
71 Chile 213 1804 ADGY 4 Unlimited 15215 167 Gambia 8635 3584 130.21 .26 Unlimited 500
12 Hungary 222 2451 33.69 1¢ Untimited 19247 168 Togo 10220 45.08 95.20 826 Unlimited 519
73 Mengokia .28 7.15 18.26 1 Unlimited 3'756 169 Kiribad 103.32 225.3% .25 Unfimited 2617
74 South Africa 146 1520 3194 2 0 7403 170  Malawi ez 2500 5135 326 Unlimited 276
75 Mauritius 287 2281 3682 0.51 WYnlimited 560 171 Guinea-Blssau 1194z 5B.66 117.64 0.26 Unlimited 582
76 Colombia 293 1844 304:% 1 Unfmited 7382 172  Bdadagascar 16B.45 EL70 194.49 B.0C Unlimited 440
77 Maldives 254 1371 17.94 2 5 5594 173 Niger 18070 6017 13107 8,26 Unlimited 400
78 Malaysia 310 2649 5536 1 Unbited 10'430 174 Eritrea T4 1d  B1AS .26 Uniiriited 490
79 indonesia 3 9.27 25.0% 0.5 Unlimited 3576 175 Sclomon Isfands 22374 29535 28342 2.26 12 1598
80 Monteneagro 313 1B.BE 3092 1 1 7243 176 Burundi Ha9s 5177 13345 £.26 Unfimited 260
81 St Kitts and Nevis 317 2667 4520 2 Unlimited 13876 177 Uganda 600.60 36000 709.41 026 Unlimited 599
A2  Mexico 317 1626 3730 5 Unlimited 930 178 Chad 69B.62 599.05 1068.99 2.26 Unlimited 1'aze
B3 TFYR Macedonia 318 1230 25.45 4 EL 4865 179 Rwanda 830.54 43581 1083.17 851 Unlimited 529
84 Armenia 3.i13 1010 2181 % Unlimited 3795 180 CongofDem.Rep.} 111108 3197.74 63557 &51 2 53¢
85 Barbados 335 4250 3428 6 Unilimited 15219 Central Affican .

8  Gabon 347 3036 4192 051 onimited  I0'G3% 8L pep, 219418 SBASE 304074 026 Unkimited 50
47  Serhiz 348 1752 3134 5 Unlimited 6044 Myanmar®* 2150 74 9.5G Unkimited

88 Sudan sl 453 10.15 051 o2 1548 San Marino** 2209 21.34 20.00 Uniimited

89 Cape Verde 355 1071 18.62 2 3.40 3’616 Uechtenstein® 27.2% 300 Unlimited
492 China 358 1953 3192 1 Unlimited 5553 Djibauti*® 3161 5395 9.26 5

91 Thailand 363 1613 40.14 & Unlimited 5'33% Argentina®* 41.73 3,00 Unlimited

2  Peru 402 20939 3691 P Unfimited 6'264 Monaco*™ 46.30 £0.00 Unlimited

93 Feypt 4.05  10.50 36.74 a 5 3137 Nagnr** 7211 Gsa i0

94 Ecuador 420 218 3523 3 Unlimited 5'754 Somalia¥ .00 0.26 i5

95  Turkmenistan 4.30 2465 2 1 6873 Syrig™* 84.63 0.236 Unlimited

96 Dominican Rep. 431 07 4150 1.00 Unbmited 5'764

Nove: Y Datg cerrespond ta the SN per capis (Azlas matnod]n 2013 or latest auedzbic ves adiestes with the irteimabanyl of
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Chart 4.2: Most common entry-level fixed-broadband speed, globally and by level of development,
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Tabie 4.2: Fixed-hroadband prices as a percentage of GNI p.c., by region, 2014

Region . . Average .

Europe 13 0.7
Cls 3.6 29
Amaricas T4 118
Arab States 9.2 7.5
Asia & Pacific 18.0 321
Africa 1783 398.3

- standard deviation

Maxtmitry Median

Minimum:

03 35 13
6.7 10.7 32
o4 63.5 4.5
a3 713 2.8 .
Q3 YN 44
14 2194.2* 39.2

Note. Based on 165 sconomies foi which 2013 dats on fed broadband prives wers avaifiisie.
*The high maximum value for Africs is dus to 5 Tew sutiens, I partdouiar the very high priee For ied-bruadband i the Cantral African Republc

Sowrce: ffU.

111 countries meet the Broadband Commission's
target for broadband price affordability and
mobite broadband is cheaper than fixed
broadband in most countries.

By early 2015, a total of 111 countries, inchuding
ait of the waorld's develaped countries and 57
develaping countries, had achieved the target
set by the Broadband Comeission for Digital
Development® in 2010: to make broadband
affordabie and to ensure that by 2015, entry-lovel
broadband services cost less than 5 per cent of
average monthly income.

Based on comparable fixed and mobile-
hroadband prices for 160 sconomies worldwide,
the results highlight the fact that mobile-
broadband services tend 1o bie cheaper than fixed-
broadband. White 102 countries had achieved the
Commission’s target in terms of fixed-breadband
prices, 105 countries had scmeved it in terms

@ Megsurng iee formatos Somety Reenti 205
=

of mobile-broadband prices, Although currently
onty a imited number of countries have achieved
the broadband target thanks to fower mahile-
broadhand pricas, this is liable to change in the
near future. \With mobile-broadband service prices
cantinuing to fall, mobile broadband is expected
1o help more countries achieve the target despite
the fact that in many countries fixed-broadband
service prices are increasing.

Mobile-broadband: more offers, more
subscriptions, wider coverage, intense
compeatiton and decreasing prices.

Mobile broadband has become the most dynaimic
relecommunication market segmaent, enjoying
sustained double-digit growth rates in subsoription
figures over the past elght years. For most of

the popuiation in developing countries it is ofe
facto the only option for accessing broadband
Internet services, given the limited capacity and



Chart 4.3; Fixed-broadband prices as a pergentage of GNI p.c |, broadhand speeds and caps, in Asia and

the Pacific, 2014
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reach of fixed infrastructure in the developing
world. indeed, mobile-broadband penetration
stands at over 28 per ceny in almost half of the
countries of the developing world and is growing
strongly, whereas fixed-broadband uptake is very
low and growth is stagnating. ITU estimates that
36 coverage reaches 63 per cent of the world
puputation in 2015 and progress has continued 33
the differant types of mobile-hroadband services,
including more innovative pricing schemas and
types of plans and deviges, become available in
more and more couniries (Chart 4.4).

The varisty of pricing schemes and the dynamism
of the market are reflected in prices, which

are far more volatile than for other telecom
services. indeed, mobie broadband prices per MB
fluctuated by more than 30 per cent during the
periad 2012-2G14 in half of the countries for which
data were available. Driven by a highly competitive
markset, often characterized by the absence of

a clear market leader, and sub-segmentation

of the market based on the different types of
mobile-hroadhand services, the price data analysis
remaing complex but overzll points to a drop in
mahile-broadband prices.

Dver the last year, mobile-broadband has
become 20-30 per cent more affordable globally.

A comparison of the average moblie-broadband

prices per service in 2013 and 2014 {Chart

4.5) shows that prices for sl four types of plan

{prepaid, postpzidivomputer and handset-based)

decreased, making the services between 2)-

30 per cent inove affordable slobally between

2013 and 2014 in terins of USH, developed and

developing countries saw a reduction of between
S and 25 per cent.

The largest decrease in prices accured in the
LDCs, where average prices for alt types of mobile-
broadhand service were reduced By rnore than 25
per cent betwesn 2013 and 2014, The strongest
drop was seen in prepaid mobile-broadband plans,
sugpesting thal competition and/for demand is
stronger in this segment in LOCs. The reduction
brought mohile-broadhand prices in LOCs dose

to tha levels of developing and developed
countries at the end of 2014: USD 13 - USD 14 for
handset-hased plans with a 500 MB monthly data
allowance, and around USD 20 for computer-based

plans with 1 5B

Npaguring e Intorrabor deT sy Repoet 2515




Availability of mobile-broadband services by type of service, by level of development, 2014 and

Chart 4.4:
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Chart 4.5: Mobile-broadband prices, in USD, world and by level of development, 2013-2014
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Malor differences in affordability persist, but
mobile broadband is becoming as affordable as
traditional mohile cellidar.

Despite the reduction in mobile-broadband prices
in LiXCs, prices relative 1o GN p.c. in LDCs are on
average still twice as high as the average for afi
daveloping countries, and twenty times higher

519 eronomies for which 2613 and 2014 datz on mabile-broadbard prices were availsble for the tour types of data

3% developet couptries.

than for developad cauntries. Based on the {TU
baskets, computer based mobile broadband plans
remain significantly iess affordable than bandset-
based plans in developing countries, highlighting
the ongoing challenge to offer larger data
aliowances at affordable pricas in the deveioping
woerld.

ing

5,



A comparison of prices in developing countries
shows that prepaid mobile-broadband plans have
reached the affordability lavals of mabile-cellular
plans: mohile-cellular prices as a percentage of
GNi p.c. were on average 30 per cent jower than
tha average for mobile-broadband prices in 2013,
but almost the same in 2014.° However, caution
must be axercised when comparing the low-user
mobile-celiular basket and the 500 MB handsat-
hased mobile-broadband basket, since each basket
includes different services and provides access to
diffarent ICT applications.

Selected countries in Europe and Asia and
the Pacific stand out for offering particularly
inexpensive mobile-broadband services.

The comparison of PPP prices makes it possible
to highlight those countries that stand out for
having the lowest mobile-broadband prices in
each regionh considering the purchasing power of
local currencies {Table 4.3). The cheapest mohile-
broadband prices in PPPS are found in countries
in Euroge and Asia and the Pacific, for al types
of raobile-broadhand services, Spacific countries
that stand out in these regions and worldwide for

having the lowest mobile-broadband prices are
Austria and Lithuania {Europe) and Cambodia and
Sri Lanka {Asia and the Pacific).

Sorne countries in the CIS and in the Africa region
have remarkably low maobile-broadhand prices, for
example Moldova for both prepaid and postpaid
handset-based mobile-broadband services, and
Mozambique for prepaid handset-based mobile-
broadband secvices, These two countries are
examples of how competition can drive mobile-
broadband prices down, even in a context in which
investment is required to upgrade networks of
extand coverage.

No country Trom the Americas stands out for
having particularly low mobile-broadband prices
compared with those of other regions, although
Uruguay can be singled out as the country with
the least expensive mobile-broadband prices for
several mobile-broadband services. The same
finding applies to the Arab States, except for
Sudan, which offers some of the world’s least
expensive handset-based mabile-broadband plans.

Table 4.3: Top three countries with the cheapast mabile-broadband services in each region, PPPS, 2014

Esteniz 315 Cambodia 517 Urugusy w075
tithuania 3.94  Pakistan 517 Paraguay 11.79
weland 476 Bhutan 535 Costa Rita 12483

T Pfepeld handsel- based SDGMB
Europe PPPS Asia & Pacific . PPPS | The Ameritas PPPS

firah Sta!es PPPS
Sugdan 181

s PPPS  |Adnea - PPRS

Moldow 6894 Mowarmnblogue 623

Tunisia, 13.28 Belarus 996  Guinea 7.81
Bahraln 1368

¥arakhstan 1182 CapeVerds 1046

fostpaid handset-hased 500MB

Europe - PPPS As:a&i’a(ihc PPP$ The Americas  PPPS Arab States PPPS | OIS PPPs | Africa o0

6.94 Guinea 7.81

Finland 221  Sitlanks 415  Bahamas 13.1%3 Sudan 3535  MMaoidova
jcefand 476  Cambodia 5.17 Uruguay 13.38  Tunisia 7.97 Belarus .90 Mozambique 9.28
Austria 576 Austialia 650 Sarpados 1433 Bahmain 13.60  Armenia 1032 Tanzsnia 9.83

Asty & Pacitic -PPPS | The Americas - PEPS

s - PPPS

Cambodia 6.46  Barbados 13.73

Poland 5.27
Austria 576 Srilanka 7.16  Uruguay 1612
lithuania 6.19  Bhutan 10.18  United States 2177

76 Cambodiz 844  Uraguay 11.71

Austria 5.
tithuania 6.76  Srilanka 8.38  Barbados 1452
Romania 775  Indonasia 1254 United States 1532

Source. il

Lgypt 14.08

1197  Wfotdova 8.68 Mozamb;q.k 2.97

Egypt 12,25  Kazakhstan 11.02 Cape Verde 12.34
Sudan 3i3.20  Befarus 13.868 Burundi 16.68

PEPS. ] Alric oo PPES
11.02 Maurilius 1053

Kazakhstzn

Tunisia 19.92 Belarus 1368 Tanzania 1272
Libys 2170 Moldova 1735 Mozainbique  13.02
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Regional initfatives to regulate international
roaming prices are contributing to bringing them
‘tloser to domestic prices.

Although global comparable data on international
raaming charges do net exist (and would be

hard to compile since it would require inputs

an numerous gimensions), mobite roaming has
been on regulatary radar screens for several
years hecause international roaming charges are
often deemed to be excessively high and lacking
in transparency. Industry studies confirm that,
depending an the home network of the roaming
chent and the visited country network, applicable
international reaming tariffs can vary by as much
as a factor of five, if not more. Several regulatory
initiatives have emerged in recent years aimed

at reducing roaming prices, better informing
cansumers and prevanting “bill shock™.

As from 2007, the European Union, together
with tceland, Uechienstein and Norway, has been
setting price fimits for intra-£U roaming tariffs
with the airn of achieving a European single
market in electronie communications. As a result,
Europaan mobile roaming prices fell significantly
in the period 2007-2013, by over 80 per cent for
retall calls and SMS and aver 90 per cent for data

roaming’. Another region which regulates roaming
prices is the Gulf. where the Gulf Cooperation
Councits (GCCY) reguiators introduced caps for
intra-group mabile roaming tariffs in 2012, The
GCC regulation targets ondy retail and whaolesale
voice services.

The ITU ICT Price Basket was used o calculate

a comparable roaming arice basket for the Gulf
cauntries and the European Union countries {Chart
4 6). The comparison of roaming and domestic
prices showed that roarming vaice and SMS tariffs
were from three 1o six times higher than the
corresponding domestic rates, except for intra-EU
roaming calls, where regulation has made roaming
and domestic prices very similar In terms of tariffs
for mohile data transfer, the roaming prices within
the EU were thees times higher than the domestic
rates, and the difference was rmuch larger lor the
unreguiated data roaming rates of EU customers
roarning outside the region, as well as for daty
roaming customers in GCC countries.

it is clear that prohibitive pricing can stifle
ecanomic and social activity and limit access w
ICTs when it prevents people from connecting
while abroad. Some regions have succeeded in
lowering international roarning prices through

Chart 4.6: Internationa!l mobile roaming and domestic prices in Europe and the Gulf, 2014
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regulation, thus showing that international and ensure that the benefits of lower roaming prices
regional cooperation on mobile roaming can help are enioyed by many

i
LB
EEEY
e
= A
<
D
L
K=
3
Bee I
el
=







5 The Internet of Things: data for development

The Internet of Things {ioT] is & giobal
infrastructure for the information sociaty,
underpinning the burgeoning network of physical
objects or devices which have an Internet protocol
(iP) address for internet connectivity, as well as the
communication that occurs between these objects
and other devices and systems that thus become
Internet-enabled.

Early Internet-based platforms have been
primarily focused on communications between
individuals and groups of people, which can bg
translated into person-to-person communications.
foT adds to these platforms devices enabled 10
gonduct person-to-machine as wel as machine-
to-machine (M2M} communications without
human intervention. As devices are endowed

with communication capabiiity, they can make
their own contributions to 0T, Just as there is 3
wide variety of connected device types, these
various devices exhibit a range of connectadness
{Figure 5.1}. In essence, devices can be classified
as either: {1} having their own internet connectan

Figure 5.1: Diagram of loT connectivity
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time: or {2) being dependant upen & network
with connecton to the Internet. 10T encompasses
hoth, as well a3 wireless sensor networks {WSN),
which are networks that facilitate peer-to-peer
commmunization within clusters of sensots without
connecting to the internet.

ICT developments are underpinning and
accelerating the progress of 10T, which is
expected to have a significant impact on nearly
every industry of our society.

The 10T world is underpinned by ICT infrastructuie,
which is needed to gather, transmit and
dissermninate data as well as facititate the efficiant
delivery of servizes, such as health and education.
for society at large.

Sevaral ICT developments ate accelerating
the progress of loT: low-cost and low-power
sansor wechnology, growth in high-speed and
high-quality infrastructure, near ubiguitous

WaM
+ Wide Area Network - 802 20

POWERLINE
ETHERNET

MAN
eiropotitan Area Network -B0Z. 16

PRINTED

e e ves st n AN

- sk}
DAN Local Area Network 3.)4,1'.

Personal Area Network - 802.19

[l
5
9
i
:
3




wireless connectivity, an increase in the number
of devices with embedded communication
capabilites, large amounts of available and
affordable {predominantly ¢cloud-based) storage
space and computing power, and a plethora

of Internet addresses from the advent of the
IPvE protocol. The high expectations that o7

is generating in many sectors — e.g. education,
healthcare, agriculture, transportation, utilites
and manufacturing — are encouraging mare
stakeholders 1o enter the market, thus contributing
o its expansion.

Today i is estimated thal over 30 per cent
of foT activity is centrad on manufacturing,
transportation, smart city and consumer
applications, but that within five years all
industries wiit have rolled out 1oT initiatives,

revealing and making possible new business
models and workflow processes as well as new
sources of operational efficiencies (Figure 5.2)

Most of the value derived from 10T comes from
the generation, processing and analysis of new
data.

Big data are being created by biflions of devices
around the world, and it is estimated that from 26
10 100 bitlion devices will be connected as part of
0T by 2020 (Table 5.1). These devices will includs
the traditional “dumb” devices (e.g. toaster, light
budb, refrigerator, faucet), which will be made
“smart” with real-time sensors equipped with
communication capabilities.

Figure 5.2: Sectors in which loT can play an enabling role for development
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Table 5.1: The siza of the Internet of Things in numbers

indicator. . . . Statisti s
NMumber of connected  2008-2002: Number of global connected
devices, mifestones devices surpasses human population
reached: 70% annual growth in sensor sales since 2002
Numnber of connected 8 billion devices or 558 devices per parson
devices today: online

Number of connected
devices by 2020;

Nearly 26 billion devices will be connected as
part of loT by 2020 {and this figure excludes

S Sowfee o
Evans, Dave. “The Internet of Things: How
the Next Evolution of the Internet Is Changing
Everything,” CISCO white pager 1 (2011).
Gartner. Forecast: The Intarnet of Things,
Worldwide. Stamford, CT: Gartner Research, 2013.

CISCO, Visual Networking Index: Global Mobile
Data Traffic Forecast Update, 2014-2019. San
Jose, CA: Gisco Systems, 2015.

Gartner. Forecast: The Internet of Things,
Worldwide. Stamford, {T: Gartner Research, 2013.

smart phones, tablets and PCs, which wouid

account for another separate 7.3 biltion

devicas)

More than 30 billicn devices will be connected

by 2020

Approximately 50 billion devices will be con-

nected by 2020 (CISCQO)

75 billion devices wilf be connected by 2020

{Moargan Stantey)

Anywhere from 50 to 200 billion devices will be

connected by 2020 {Beil Labs}

The aumber of devices is already approaching

200 bitlion (:DC}

Note: data valumes are expresssd i mualiind
exabye {1 024% and rettabyts {3 0247

As connected devices create new opportunities
for the scientific exploration of large datasets,
there is an increasing volume of and value given
to ohservational, experimental and commputer
generated or machine-spawned data. in the
context of big data, human-generafed data,
such as textuatl data {e-mails, documents) and
social media data (pictures, videos} reprasent an
increasingly diminishing percentage of the tota};
after all, many lo¥ devices produce machine-
generaied data, such as remote-sensing data
{valcanic, forestry, atmaospheric, seismic), and
photographs and video (survelllance, traffic data),
and share them directly with other devices,
without any human intervention.

The potential overall economic impact of taT is
profound, and while estimates vary, H is expeciad
that {7 will generate severa! triflions of USD of
market vaiueg by 2020 (Forbes, 2014; Gartner,
2013; and McKinsey, 2015}, Keeping this in mind,

ABI. “Mare Than 30 8Billion Devices Wiil Wirelessly
Connect to the Internet of Everything in 2020."
London: ABI Research, 9 May 2013.

Evans, Dave. “The Internet of Things: How

the Next Evolution of the Internet Is Changing
Everything,” C/SCQ white paper 1 [2011).
Danova, Tony. “Morgan Stanley: 75 Billion Devices
Will Be Connected to the internet of Things hy
2020, Business insider, 2 Gctober 2013,

Trappeniers, Lieven, et af. "The internet of Things:
The Next Technofogical Revolution,” Computer 46,
No. 2 {2013).

Turneg, Vernon, et al. "The Digital Universe of
Opportunities: Rich Data and the Increasing

valug of the Internet of Things.” Framingham,
MA: international Data Corporation, White Paper,
DC_1672, 2014,

las of vtas isbyra 1) 028), reegabyie (10249 gigabyre {1 524", terabyte {1 024"), petabyie 1 2249,

while over the next ten years lof may poientially
represent a higher value in developed economies
due to a higher value per use, it is anticipated
that nearly 40 per cent of the global 0T market
value will be geperated in developing economias
{McKinsey, 2015).

1o has the potential to become a major driver
of development.

lo7 offers new opportunities for daveiopment by
providing new data sources that can contribute to
ihe understanding, analysis and tackling of existing
development issues, As a consequence, the debate
orioT has become part of the larger debate on the
data revolution and the possibilities that new 17
developments {including the growth of 10T} have
opened up 1o achieve international developmant
goals, inchuding those addressed by the new 2030
Agenda for Sustainable Development.
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For instance, 10T is poised to hecome a building
block of tomorrow’s sustainable cities and
comrmunities, as well a5 a key element in future
climate action, clean water sanitation systemns and
renewabie energy value chains,

0T holds great promise for monitoring the
effects of climate change, as it can leverage data
from everything ranging from common devices
- e.g. smartphones to take pictures, air guatity
menitors for detecting certain particudatas - 1o
farge-scale devices — a.g. surveillance systems
observing vegetative health, weather- and
clirnate-monitosing devices, energy-managing
systems. The use of these dala olfers numerous
opportunities for improving the effectiveness of
humanitarian assistance and relief operations
following natural disasters,

with the rise of megacities, in particular in
developing countries, the use of loT applications
and smavt grids can maximize efficiency from
energy sources white enhancing the stability of
the grid. Likewise, megacities require smarter
water use from an sver-diminishing water supply.
Electrical uiilities, water resource authorities,
waste managemant authorities and transporiation
aythoritias are taking advantage of 107 1o monitor
and manage interconnections and various
demands for energy, water and sewage disposalf
sanitation, with the aim of converting megadities
it servart cities.

Lack of interoperability remains a challenge for
loT.

icT brings together and requirss the conperatian
of various siakeholders in the 1T sector:

tyom conswimner electronics manufacturers

to telecommunication service providers and
application developers. In addition, for loT to fuifil
the high expectations created, other stakeholders
outside the 1CT sector need to be engaged,
including car manufacturers, utlities, home-
appliance manufacturers, public administrations
and many others. Bringing together all these
szakeholders adds considerable complexity 1o the
development of 0T, but itis a requirement (o
ensure interoparabifity, which is regarded as the
key to unlocking as much as 40 ta 60 per cent of
ioT's potenttal valte (McKinsey, 2015} Thisis 2
paramount challenge to be addrassed in TU and
other forams.

Fixed-broadhand connectivity and large
bandwidth are required for the development of

foT.

ICT infrastructure underpins the connectivity and
data processing capacity required for 10T. Although
wireless coverage is almost universal through
satellite and mabile networks, the T connectivity
reguired for unlocking the full potential of 10T

rmay be more demanding. indeed, while some loT
applications may run with low-speed, low-capacity
connectivity, cthars will require high-capacity
broadband connactions. Even in a scenaric

with lo7 applications reguiring low capacity, the
simyitanecus use of numerous devices may makea
a high-capacity backhau! or backbone connection
necessary. In addition, the processing of hig

data generatad by o7 will reguire bandwidth,

This applies even more in areas with limited 17
infrastructure, where the storage and analytical
capabiiities wili be In the cloud and rely on high-
capacity transmissions.

Fized-broatthand connectivity is the most suited
to meet these requirements, along with sufficient
internationa! internet bandwidth and backbone
capacity. Howsver, fixed-broadband uptake in

the developing world remains very limited, and
there is 3 scarcity of international connsctivity in
many developing countrias. This holds pavticularly
true for the least connectad countrles {LCCs), and
suggests that LTCs do not have the necessary

T infrastrycture for 107, despite being those
countiies that could banefit the most from its
potential for development. This calls for additiana!
policy and regulatory action 1o close the fixed 1T
infrastructure gap in the developing world and
avoid many developing countries being left behind
in the o] race.

Natonal statistical offices, regulators and
ministries should work together for the benefit
of big data from IoT.

Most of the value derived from 107 is closaly
Enked to the exploitation of big datz, and thus
the challenges in terms of data management and
analysis are similar to those of olher big data
applications. in this regard, national statistical
offices have an important role to play given their
legal mandate o set the statistical stancards, and
Lhey could for instance become standards



bodies and big data clearing houses that promote
analytical best practices and facilitate data sharing,
Nationa! telecommunication regulatory authorities
have a comolemeniary role 1o play, considering
that most 10T data are transterred through
telecommunication neiworks. Indeed, regulators

could facilitate the establishment of machanisms
to protect privacy and foster competition and
openness in data markets, In this regard, public
administrations could also contribute significantly
by adopling apen data poiicies for their loT
datasets.




Endnotes
P See hitpfwwwote int/1 U Of cfdefineensfregions/ndex b
Georgis exited the Commonwealth on August 18, 2009, but is indduded in this report.

- Unni 2008, the CIS region included the above countries.

Sea, forinstance, Section 4.5 inthe M4 Meoswring the inforsmation Society 2014 for an anatysis of the determining
factors in mobilg-cellular and fixed-broaghand uptake

3 Ses http /Mwww. broadsardeommission org/atbout/Pages/defaust aspx.

*  Data for mobile-broadband prices have been collacted since 2012 through the ITU ICT Price Basket Questionnaire, which
is sent out annually to ali ITU Member States/national statistical contacts.

w

Averages basad on 108 developing courntnies for which 2013 and 2014 dala on mohite-broadiband prices, mobile-celluiar
prices and GNi p.c. were available.

¢ “Bill shock” refers to a bill which the consurmner finds unespectedly sxoessive; see for example Recommendation ITU-T
D.98, Charging in international mobile ropining service, Sepiember 2012, available online at: htips://www ity int/recs T
REC D.98.

? furopean Parkamertary Research Service: hrip/fepthiokiank ew/2013/10/10/2 roaming free europs in-2015/

T GLC countnies ara: Bahrain, Kuwaly, Dman, Gatar, Saudi Arabia and United Arab Emirates.




