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Global Snapshot of Mobile Coverage

12% of the world’s population is uncovered

AGENDA
Regional Snapshots of Mobile Coverage
An estimated 427 million people without coverage (52% of
those without coverage) are located in Sub-Saharan Africa,
\.South Asia and South East Asia )
4 )
National Snapshots of Mobile Coverage
Over 174 million people live without coverage in selected
priority countries
\ J
(" ] ] )
Mobile Adoption and Usage
Poor, rural, and female individuals report lower household
ownership of a handset
\ J
4 )
Conclusion & Data Sources
\_ J
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Global Coverage Snapshot

12% of the world’s population lives in areas without
mobile coverage.

Of the 88% that live within mobile coverage, 44% live in rural areas.

Of those that are uncovered, 92% live in rural areas.

Urban
8%
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Global Population Density Inside and Outside Mobile Coverage

Legend

Population Density Inside Mobile Coverage
{population count per 30 arc-seconds: approx. Tkm sq.)

- High : 21172

Leow @ 1

Populaticn Dansity Outside Mabila Covarage
(populatiorq c:gunt per 30 arc-seconds: approx. Tkm sq.)

i The highlighted regions account for

52.2% of the world’s uncovered
population, totaling over 427
million people.

Muobile Coverage, Calling Bartholomaw and GSMA, {HamerCalling Publishar, Jan 2012},
This product was made ulilizing the LandScan 2012 ™ High Resolution global Papulation Data Sel copyrighted by UT-Ballelle, LLE, operator of Oak Ridge Mational Laboratory under Contract No. DE-AGOS-000RE2725 with

the: United States Department of Energy. The United States Governmeant has certain rights in thiz Data Set. Neither UT-BATTELLE. LLC NOR THE UNITED STATES DEPARTMENT OF ENERGY, NOR ANY OF THEIR
EMPLOYEES, MAKES ANY WARRANTY, EXPRESS OR IMPLIED, OR ASSUMES ANY LEGAL LIABILITY OR RESPONSIBILITY FOR THE ACCURACY, COMPLETENESS, OR USEFULNESS OF THE DATA SET.
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Type of Global Mobile Coverage and Population Density

Legend

Makile Coverage
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=i Most mobile coverage in Latin

— America, Africa, and Asia is GSM.
— i
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Mokile Coverage, Calline Bartholomew and GEMA&, {HarperCallins Fublishear, Jan 2012).
This product was made utilizing the LandScan 2012 ™ High Resolution global Population Data Set copyrightad by UT-Ballella, LLC, operator of Oak Ridge Mational Laboratory under Contract Mo, DE-ACO5-000R22725 with

the United States Depanment of Energy. The United States Government has cartaln ights in this Data Set. Meither UT-BATTELLE, LLC NOR THE UNITED STATES DEPARTMENT OF ENERGY, NOR ANY OF THEIR
EMPLOYEES, MAKES ANY WARRANTY, EXPRESS OR IMPLIED, OR ASSUMES ANY LEGAL LIABILITY OR RESPONSIBILITY FOR THE ACCURACY, COMPLETENESS, OR USEFULNESS OF THE DATA SET.
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Mobile Coverage Trends

Africa

Percent of population covered increased from 10% to 60% from 1999-2008, a
5.5 percentage point annual increase.!

73% of Africa’s population is estimated to be covered as of 2013.2

Rate of coverage increase is slowing as networks expand into less economically
viable areas® characterized by:?!

« Low population density

 Low road density

» Difficult geography

» Lack of proximate electricity grids

1. Aker, J. (2008). Mobile Phones and Economic Development in Africa. The Journal of Economic Perspectives. Vol 23(8).
2. Estimate produced by Spatial Dev utilizing LandScan population density dataset and Collins Bartholomew coverage data. Please see data slides for more information.
3. Williams, M, Mayer, R., Minges, M. (2011). Africa’s ICT Infrastructure: Building on the Mobile Revolution. The World Bank: Directions in Development.
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Cost to Expand
Coverage

The World Bank estimates
that a total expenditure of
$15.5 billion would be
required over the course of
8 years to expand basic
GSM service to Africa’s
entire population.:

1. Williams, M., Mayer, R., Minges, M. (2011). Africa’s ICT Infrastructure: Building on the Mobile Revolution. The World Bank:
Directions in Development.
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Key Quote

“Even In the most favorable policy and
Incentive environment, In most countries in
Africa a small but significant proportion of the
population will be found In areas that are not
commercially viable. Some form of direct
financial subsidy is therefore needed to
provide an incentive for operators to expand
their networks into these areas.”

-Williams, M., Mayer, R., Minges, M. (2011). Africa’s ICT Infrastructure:
Building on the Mobile Revolution. The World Bank: Directions in
Development.
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Regional Summary Statistics

Region Percent of World’s  Rural Population = Number of People

(Russia and China  Population Living  Outside Coverage  Living Outside of

not included) Outside Coverage Coverage (Millions)
Western Africa 9.6% 34.2% 79
Southern Africa 1.6% 27.1% 13
Central Africa 8% 61.7% 66
Eastern Africa 14.6% 44 5% 119
Northern Africa 1.2% 11.3% 8.8
South Asia 17% 12% 139
Southeast Asia 11% 21.9% 90.8
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9.6% of the world’s
uncovered live here

Of this population:

Western Afrlca

o 24.6% lives outside of
mobile coverage
e Over 79 million people

* Rural Population: 70.8%

o 34.2% of the rural
population lives outside .
of mobile coverage. o ety

nt par 30 Arc-second Call (approx. 1km &g ' ks * 5
0 : Equatorial Guinea
1-6 .

* Urban Population: 29.2%

% Sao Tome and Principe

E =
gend iy
= ]

A

« 1.4% of the urban el
population lives outside e
of mobile coverage. i

Data Sources: Coverage Data: GSMA and Collins Bartholomew (2012)
Population Density: Landscan (2012)
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Southern Africa
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e 27.1% of the rural \, PR g
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« 0.05% of the urban " ...
population lives outside il
of mobile coverage. e

Data Sources: Coverage Data: GSMA and Collins Bartholomew (2012)
Population Density: Landscan (2012)
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8% of the world’s
uncovered live here

Of this population:

* 45.6% of population lives
outside of mobile coverage
* Over 66 million people

* Rural Population: 71.7%

e 61.7% of the rural
population lives outside
of mobile coverage.

* Urban Population: 29.2%

* 4.6% of the urban
population lives outside
of mobile coverage.

Central Africa
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Data Sources: Coverage Data: GSMA and Collins Bartholomew (2012)

Population Density: Landscan (2012)
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Eastern Afrlca

Chad
14.6% of the world’s ‘-
uncovered live here
Of this population: Central Afcan Republic

* 39.5% of population lives _
outside of mobile coverage .
« Over 119 million people

* Rural Population: 84.2%

e 44.5% of the rural ¥ S . . ey
population lives outside . emericRmuicortecorgo s UG 4 -
of mobile coverage. ' R S o S 4

lation Density
nt par 30 Arc-sacond Cell {approx. 1km sq.
[}
i-6
8-25

* Urban Population: 15.8%

26-50

° 132% Of the Ul’ban DﬂfesSﬂIanm ?;11:\:
population lives outside Gh S i
of mobile coverage. Gl e ti st 510

Data Sources: Coverage Data: GSMA and Collins Bartholomew (2012)
Population Density: Landscan (2012)
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1.2% of the world’s
uncovered live here

Of this population:

» 4.3% of population lives
outside of mobile coverage
* Over 8.8 million people

* Rural Population: 36.7%

o 11.3% of the rural
population lives outside
of mobile coverage.

* Urban Population: 63.3%

e 0.03% of the urban
population lives outside
of mobile coverage.

SpatialDev
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17% of the world’s
uncovered live here

Of this population:

» 8% of population lives

outside of mobile coverage
e Over 139 million people

Rural Population: 61.8%

e 12% of the rural

population lives outside
of mobile coverage.

Urban Population: 38.2%

1.4% of the urban
population lives outside

South Asia
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Data Sources: Coverage Data: GSMA and Collins Bartholomew (2012)
Population Density: Landscan (2012)
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11% of the world’s
uncovered live here

Of this population:

Southeast Asia
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Data Sources: Coverage Data: GSMA and Collins Bartholomew (2012)
Population Density: Landscan (2012)
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{Global Snapshot of Mobile Coverage }
AGENDA

[Regional Snapshots of Mobile Coverage }

National Snapshots of Mobile Coverage
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Mobile Adoption and Usage
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Summary Statistics - FSP Focus Countries

Country Percent of World’s Rural Population Number of People
Population Living Outside Coverage Living Outside of
Outside Coverage Coverage (Millions)
Bangladesh 0.15% 0.7% 0.8
Ethiopia 9.92% 95.5% 81.4
Indonesia 4.6% 26% 38
Kenya 0.4% 11.5% 3
Nigeria 4.7% 31.9% 38.8
Pakistan 1% 7.8% 7.9
Tanzania 0.4% 8.7% 3.4
Uganda 0.1% 3.4% 1
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Key FI nd I ngs Mobile Coverage and Population Density: Bangladesh

Bangladesh

0.1% of the world’s
uncovered live here

* 0.5% of the population
lives outside of mobile
coverage

e Over 800,000 people

* Rural Population: 72%

* 0.7% of the rural
population lives outside
of mobile coverage.

* Urban Population: 28%

* 0.03% of the urban Legond
population lives outside R

N P Gam. &G, o 45 Govarsne

of mobile coverage. Rapulation Density

count per 30 Arc-second Cell (approx. Tkm sq.}
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Data Sources: Coverage Data: GSMA and Collins Bartholomew (2012) Bl +z27 - 1781

l ki

Population Density: Landscan (2012) I:IM

isliative Boundary [Lewsl 7]
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Coverage Trends

Bangladesh

Network Coverage in Bangladesh by % of Population*
100%

99%

95%

90% / 500 505
85%

o a0t

80%

=#-banglalink (Global Telecom)

75%

70%

Percentage of Population
Covered

65%

60%

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

*Data Source: Coverage Data Provided by GSMA
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Mobile Coverage and Population Density: Ethiopia

Key Findings

Ethiopia

9.92% of the world’s
uncovered live here

o 89.3% of the population lives
outside of mobile coverage
* Over 81.4 million people

* Rural Population: 88.6%

* 95.5% of the rural population
lives outside of mobile

coverage.
Legend
i Urban POpUIation: 11.4% Mo-m(;osu;,mi,mﬂGCwerage
° 0 H Population Density
418%} Of the urban pOpUIatlon count per 30 Arc-second Cell (approx. 1km sq.)
lives outside of mobile o
coverage. I 40
B 1025
| ENg
Ethio Telecom, the state owned % i Data Sources: Coverage Data: GSMA and Collins Bartholomew (2012)
telecommunications company has a  [smisass sy tee Population Density: Landscan (2012)

monopoly on communications in

Ethiopia, which is a key

Contributing factor to low 1. Williams, M., Mayer, R., Minges, M. (2011). Africa’s ICT Infrastructure: Building on
coverage.l the Mobile Revolution. The World Bank: Directions in Development.
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SpatialDev

Indonesia

4.6% of the world’s
uncovered live here

15.5% of the population
lives outside of mobile
coverage

* Over 38 million people

Rural Population: 57.5%

e 26% of the rural
population lives outside
of mobile coverage.

Urban Population: 42.5%

o 1.2% of the urban
population lives outside
of mobile coverage.

Mobile Coverage and Population Density: Indonesia
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Coverage Trends

Indonesia
Network Coverage in Indonesia by % of Population

94%
D
» /\
3
(é 90% > *-90%
5 /
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Q.
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80%
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*Data Source: Coverage Data Provided by GSMA
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Kenya

0.4% of the world’s

uncovered live here
» 8.8% of the population lives
outside of mobile coverage
Over 3 million people

Rural Population: 76.6%

11.5% of the rural
population lives outside
of mobile coverage.

Urban Population: 23.4%

0% of the urban
population lives outside
of mobile coverage.

Mobile Coverage and Population Density: Kenya

Legend

Mobile Coverage
I GsM, 36, or 4G Coverage

Population Density
count per 30 Arc-second Cell (approx. 1km 5q.)
[ ot
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| ERH
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| R

ﬁ Lake
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Data Sources: Coverage Data: GSMA and Collins Bartholomew (2012)
Population Density: Landscan (2012)
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Key Findings

Nigeria

4.7% of the world’s
uncovered live here

o 22.9% of the population
lives outside of mobile
coverage

e Over 38.8 million people

* Rural Population: 71.7%

o 31.9% of the rural
population lives outside
of mobile coverage.

* Urban Population: 28.3%

* 0.02% of the urban
population lives outside
of mobile coverage.

SpatialDev

Mobile Coverage and Population Density: Nigeria

Legend

Iiobile Caverage
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Population Density
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Coverage Trends

Nigeria

Network Coverage in Nigeria by % of Population
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*Data Source: Coverage Data Provided by GSMA
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Pakistan

1% of the world’s
uncovered live here

4.3% of the population lives
outside of mobile coverage
e Over 7.9 million people

Rural Population: 52.4%

* 7.8% of the rural
population lives outside
of mobile coverage.

Urban Population: 47.6%

e 0.4% of the urban
population lives outside
of mobile coverage.

Mobile Coverage and Population Density: Pakistan

Legend
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Data Sources: Coverag Data: GSMA and Collins Bartholomew (2012)
Population Density: Landscan (2012)
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Coverage Trends

Pakistan

Network Coverage in Nigeria by % of Population
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*Data Source: Coverage Data Provided by GSMA
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Mobile Coverage and Population Density: Tanzania

Tanzania

0.4% of the world’s
uncovered live here

7.3% of the population lives
outside of mobile coverage

o ’Kaskazini Pemba
* Over 3.4 million people '

Kusini Unguja
"Dar es Salaam

k.. Mjini Magharibi

Rural Population: 88.2%

* 8.7% of the rural
population lives outside

of mobile coverage.
Legend

Bnbili Coverage
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Data Sources: Coverage Data: GSMA and Collins Bartholomew (2012)
Population Density: Landscan (2012)
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Coverage Trends

Tanzania
Network Coverage in Tanzania by % of Population
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*Data Source: Coverage Data Provided by GSMA
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Key FI n d I ngS Mobile Coverage and Population Density: Uganda

Uganda
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* Urban Population: 11.5%
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Data Sources: Coverage Data: GSMA and Collins Bartholomew (2012)
Population Density: Landscan (2012)
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Quarterly Subscriber Penetration (% Population)*

Q4 2009

Q4 2010
Q4 2011
Q4 2012
Q4 2013
Q4 2014
Q4 2015
Q4 2016
Q4 2017

=¢=Asia Pacific -®=Sub-Saharan Africa

Subscriber penetration rates are expected to exceed 40 and 50
percent by 2018 in Sub-Saharan Africa and Asia, respectively.

*Data Source: Subscriber Penetration Data Provided by GSMA
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Quarterly Total and Prepaid Connections, Sub-Saharan

Africa*

1,000
900
800 PSS B I S cumas
700 647,956,980 . o o ¢ ¢ ¢
600 P B

500
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300
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e ¢ *

Millions

346,678,537

Q4 2013
Q4 2014
Q4 2015
Q4 2016
Q4 2017
Q4 2018

¢ Sub-Saharan Africa Total Connections <-®=Sub-Saharan Africa Prepaid Connections

Prepaid connections drive over half of all connection
growth in Sub Saharan Africa.

*Data Source: Total & Prepaid Connections Data Provided by GSMA
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Quarterly Total and Prepaid Connections, South and
Southeast Asia*
., 3,000

-
(@]
= 2,500 + 2 063,625,181

= 2,000 -
1,500
1,000 -
500

0

1,221,111,577

Q1 2013
Q4 2013
Q4 2014
Q4 2015
Q4 2016
Q4 2017
Q4 2018

=+-SE and South Asia Total Connections
-#-SE and South Asia Prepaid Connections

Prepaid connections drive over half of all connection growth in South
and Southeast Asia and are projected to comprise nearly % by 2018.

*Data Source: Total & Prepaid Connections Data Provided by GSMA
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Household Mobile Phone Penetration, by Economy
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Africa has the lowest household mobile phone penetration
rates according to a 2012 Gallup World Poll
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Household Mobile Phone Ownership by Wealth
Quintile, Africa*
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The gap in household phone ownership averaged 25% between the
richest and poorest quintiles in Africa in 2013, with a high of 60%
(Angola), and low of 1% (Morocco).

*Data Source: Gallup World Poll Data, 2013
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Household Mobile Phone Ownership by Wealth
Quintile, Asia*
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Gaps in mobile phone ownership between the richest and poorest quintiles
are generally lower in Asia than in Africa. The gap averaged 11% in Asia in
2013, with a high of 54% (Myanmar), and low of 2% (Thailand).

*Data Source: Gallup World Poll Data, 2013
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Innovative shared phone-use systems '

are emerging to provide broader
mobile phone access, including:?

Grameen Bank’s ““Village Phone” which reports
serving over 100,000 villages.?!

Franchise shops, ““grey market ladies,” and pay-
for-use phone shops.?

Vodafone reports suggest that in a
typical developing country, an
Increase of 10 mobile phones per 100
people increases GDP growth by 6%.3

se in the Develop h iterature. The Information Society 24(3). 140-159.
e social dynamics e ns access and use in the'Eastern Cape L - 4
s Vodafone Polit 2005. oto Credit: Grameen Ban
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Mobile Phone Ownership by Gender, Africa*
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The male-female gap in mobile phone ownership in Africa averaged 6% in
2013, with a high of 11% (Rwanda), and a low of -4% (Kenya), meaning
that more females than males own phones in Kenya.

*Data Source: Gallup World Poll Data, 2013
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Mobile Phone Ownership by Gender, Asia*
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Data from the Gallup 2013 World Poll does not suggest a large gap in
phone ownership by gender in Asia.

*Data Source: Gallup World Poll Data, 2013
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In Rwanda, women are more likely
to use a shared phone than men.?

» In Mumbai, in poorer households
that own a single mobile phone,
men are more likely to be in
possession of this phone.?

In Africa, male and female phone
usage patterns appear similar.3

1. Blimenstdtk, J., Eagle, bile Dividee™eende o€ ic SHlus SOt HEwl” IEEE/ACM
. #te nal Gonference o L j = b ) .

2. Babarm., Shaw, J.,Wicza 012). Mobile Phe e :
3. Scott, N."(200 pong € ent: QRO
= .ﬁ £ - i a 'IlJi. L § i L

Evans School Policy Analysis & Research Group (EPAR) @Y, V4




Rural-Urban Mobile Phone Ownership, Africa*
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® Urban = Rural

The gap in rural-urban household phone ownership averaged 25% in
Africa in 2013, with a high of 50% (Angola), and low of -1% (Jordan).

*Data Source: Gallup World Poll Data, 2013
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Rural-Urban Mobile Phone Ownership, Asia*
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The gap in rural-urban household phone ownership averaged 12% in Asia
in 2013, with a high of 54% (Myanmar), and low of 0% (Thailand).

*Data Source: Gallup World Poll Data, 2013
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Global Snapshot of Mobile Coverage
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1. Aker, J. (2008). Mobile Phones and Economic Development in Africa. The Journal of Economic Perspectives. Vol 23(8).
2. Gallup World Poll Data, 2013
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Data Sources

GSMA Intelligence: Provides mobile operator data, analysis and forecasts, and metrics
for industry customers. Data includes over 13 million individual data points (updated
daily), metrics on the performance of 1,140 operators and 1,153 MVNOs across 3,505
networks, 65 groups, and 236 countries worldwide.! Although these data are the best
available, there are shortcomings particularly with coverage data. Data are self-reported
by the mobile network provider and do not capture all providers, but only those who
choose to submit their data.

Gallup: Gallup World Polls conduct in-person interviews in developing countries. Samples
are probability based and nationally representative of the resident population aged 15
and older. Survey samples are collected using an area frame design and stratified by
population size and/or geography, clustering is achieved through one or more stages of
sampling. Where population information is available, sample selection is based on
probabilities proportional to population size; otherwise, Gallup uses simple random
sampling. The coverage area for polls is the entire country, including rural areas, with
some safety exceptions. Respondents are selected randomly by using either the latest
birthday or Kish grid method. In some Middle East and Asian countries, gender-matched
interviewing is required, and probability sampling with quotas is implemented during the
final stage of selection.?

1. GSMA Intelligence website: https://gsmaintelligence.com/about/#
2. Gallup website: http://www.gallup.com/strategicconsulting/156923/worldwide-research-methodology.aspx
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Data Sources

Global Rural-Urban Mapping Project, Version 1 (GRUMPv1):1 References to urban and
rural in this presentation were based on the categorization by the GRUMPS dataset used
in the creation of the maps. Urban and rural areas are 30 arc-second, 1 km grids that are
distinguished by a combination of variables: population counts, settlement points, and
the presence of nighttime lights. Urban refers to contiguous lighted cells OR
approximate urban extents based on buffered settlement points for which the total
population is greater than 5,000.

LandScan: LandScan is the most recent population density dataset available, and
represents ambient population density rather than static or residential population
density.

Collins Bartholomew: A private research organization that captures geographic data on
mobile technology. Collins Bartholomew vector maps represent the geographic area
covered by a 2G and 3G network that are available in ESRI shapefile format and WGS84
datum. This dataset is industry-reported and therefore depicts the best-case scenario of
cell coverage.

1. Center for International Earth Science Information Network - CIESIN - Columbia University, International Food Policy Research
Institute - IFPRI, The World Bank, and Centro Interacional de Agricultura Tropical - CIAT, 2011. Global Rural-Urban Mapping Project,
Version 1 (GRUMPv1): Urban Extents Grid. Palisades, NY: NASA Socioeconomic Data and Applications Center (SEDAC).
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