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Digital Divide

Unconnected Population (2017)
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Policy Objectives for Spectrum Pricing

* Many Governments

.. If prioritise revenue
WELFARE -maX|m|-se consumer weirare e
in mobile markets

* This can have a negative
impact on consumers
and the wider economy if it
slows mobile development

CONSUMER Spectrum is allocated to
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Similar prices to developed countries

Final Spectrum Prices * Prices in developing

0.03 countries similar to
developed countries

0.02 in recent years

’///'

* A unit of spectrum
therefore costs the
same (in $PPP)
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Spectrum Price
($/MHz/population/year)

0.00
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Source: GSMA Intelligence.
Spectrum prices have been adjusted by inflation, PPP (2016 prices) and licence duration and aggregated by country, band, generation and assignment. All spectrum bands for
which relevant data was available are included. Outliers have been excluded from the analysis. The analysis is based on 3-year moving averages.
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More expensive when income is considered

: : o :
Final Spectrum Prices as % of GDP per capita e When income is

0.0005% factored in,

8% 0.0004% spectrum prices |n.
TR developing countries
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25 0.0003% have been three
o3 . .
35 0.0002% times higher than
developed markets
0.0001% e B
0.0000%
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Source: GSMA Intelligence.
Spectrum prices in local currency (by MHz/pop/year) have been adjusted by inflation, GDP per capita and licence duration and aggregated by country, band, generation and
assignment. All spectrum bands for which relevant data was available are included. Outliers have been excluded. The analysis is based on 3-year moving averages.
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What is driving higher spectrum prices?

@ Demand and willingness to pay (market factors)

But also spectrum policy...

Very high (reserve) prices

A\/\, Limited supply of spectrum

A Not publishing a spectrum roadmap

|Z Poor award rules (such as auction formats)
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Reserve prices set aggressively

: : o :
Final Spectrum Prices as % of GDP per capita S e e ST

0.0005% in developing countries
— doubled between 2010
85 00004% and 2017
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0.0001% prices in developing
countries have been
0.0000% —_— five times higher than
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—Developing —Developed

Source: GSMA Intelligence.
Spectrum prices in local currency (by MHz/pop/year) have been adjusted by inflation, GDP per capita and licence duration and aggregated by country, band, generation and
assignment. All spectrum bands for which relevant data was available are included. Outliers have been excluded. The analysis is based on 3-year moving averages.
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Final prices close to reserve prices

Reserve/Final Price Ratios * Reserve prices

1.00 capture most of the

8 0.50 willingness to pay
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2 0.40 market prices
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Source: GSMA Intelligence.
Spectrum prices have been adjusted by inflation, PPP (2016 prices) and licence duration and aggregated by country, band, generation and assignment. All spectrum bands for
which relevant data was available are included. Outliers have been excluded from the analysis. The analysis is based on 3-year moving averages.
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High prices linked to high sovereign debt

Spectrum Prices and Sovereign Debt/GDP ratio * Relationship does
160 not hold to same
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Spectrum Price ($/MHz/pop/year)

Source: GSMA Intelligence and World Bank.

Spectrum prices have been adjusted by inflation, PPP (2016 prices) and licence duration and aggregated by country, band, generation and assignment. All spectrum bands for
which relevant data was available are included. Outliers have been excluded from the analysis. The analysis is based on 3-year moving averages.



GSMA -
Intelligence

Why does this matter?

((g)) Affects operator investment and pricing decisions

? Creates uncertainty for long-term investment horizons

Can impose financing constraints
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High prices linked to more expensive services

Spectrum Prices and ARPU * High spectrum
40 prices linked to high
® e e e consumer prices
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Spectrum Price ($/MHz/pop/year)

Source: GSMA Intelligence and World Bank.
Spectrum prices have been aggregated by operator over the period 2010-2016, adjusted for inflation, PPP (2016 prices) and licence duration. Only countries with a
comprehensive set of pricing data between 2010 and 2016 were included in this analysis. ARPU has been adjusted for inflation and PPP (2016) prices.
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...and lower 4G coverage

Spectrum Prices and 4G Coverage (2016) * High spectrum
120 prices linked to
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Spectrum Price ($/MHz/pop/year)

Source: GSMA Intelligence and World Bank.
Spectrum prices have been aggregated by operator over the period 2010-2016, adjusted for inflation, PPP (2016 prices) and licence duration. Only countries with a
comprehensive set of pricing data between 2010 and 2016 were included in this analysis.
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...and lower network quality

Spectrum Prices and Download Speeds (2016) * High spectrum
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Spectrum Price ($/MHz/pop/year)

Source: GSMA Intelligence, World Bank and Ookla
Spectrum prices have been aggregated by operator over the period 2010-2016, adjusted for inflation, PPP (2016 prices) and licence duration. Only countries with a
comprehensive set of pricing data between 2010 and 2016 were included in this analysis.
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Conclusions on high spectrum prices
g Not just driven by demand and market factors

&5 Short-term public finance considerations are driving some
Governments to prioritise revenue maximisation

,9%% This has repercussions for consumers and businesses

N ()

Poorer coverage  More ex services Slower speeds
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Policy recommendations for effective pricing

I Rely on market to set prices - reasonable reserve prices and
annual fees

@ License spectrum as soon as it is needed and avoid artificial
scarcity

A Avoid measures that increase risks for operators

/y Publish long-term spectrum award plans that prioritise welfare
| benefits over public revenues
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Coverage Gap vs Usage Gap

Connected and Unconnected Population (millions)
Coverage Gap - 1 billion are

not covered by mobile
broadband networks

100%
90%
80%
70%
60%
50%

Usage Gap - 3 billion people
live within the footprint of a
network but are not accessing

40% mobile internet services

30%
20%
10%

0%

Demand-side factors just as
important

2014 2015 2016 2017

m Connected m Covered but not connected = Not covered and not connected
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Coverage Gap vs Usage Gap

Connected and Unconnected Population (millions)
100%
90%
Coverage gap
significant in Sub-
Saharan Africa

80%
70%
60%

0% Usage gap is much

40% bigger in other regions

30%
20%
10%

0%
North America Europe Central & East Latin America MENA South Asia  Sub-Saharan
Asia-Pacific Africa

m Connected m Covered but not connected m Not covered and not connected
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Mobile Connectivity Index

GSMA Mobile Connectivity Index
quantifies the barriers to mobile
internet access across four key
enablers

()

: o Consumer Content
http://www.mobileconnectivityindex.com - _
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= Index Score 2017

Benin

soore 37.3

inFrasTRUCTURE [
arForDABILITY [
CONSUMER ]
CONTENT & [

SERVICES
g 2o 4
View Country Analysis r N

Affordability Consumer Content

54 .4 39.0 27.7

Key Metrics

53.19 2,170 Inequality Gender Equality Local
Relevance

3G Coverage (% of  GNI per capita ($PPP) 397 51.5
population) 27.5
Mobile tariffs Basic Skills

82.6 55.15 33.0 - Availability
28.0

Mobile Connections  Rural Population (% of .
Taxation

76.9

(% penetration) total)

15 11.18 51

Mobile Broadband Population (millions) Other enabling 67.8

infrastructure

29.8

Handset price

Connections (%

penetration)
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You are comparing = 3 Geographys ~ looking at | 1 Index Metric ~~ over | All Years -

2015 2016

Sub-Saharan Africa - Index Score == Ghana - Index Score =& Benin - Index Score

2015 2016

Sub-Saharan Africa - Content and Services == Ghana - Content and Services == Benin - Content and Services
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State of Mob

State of Mobile Internet
Connectivity 2018

Copyright

[ STATE OF MOBILE INTERNET CONNECTIVITY 2018

14-2017
INFRASTRUCTURE

3G population coverage
an additional
“D> ﬁ"% people

4G population coverage
4

[j Average download speeds increased from

[\j Average upload speeds increased from

an additional

8% > 8% 200 million fo=ldaly

Fall in average monthly cost of data Inequality - average

Fall in average cost of entry-
level internet enabled devic

>

CONSUMER READINESS”

Adult literacy i internet gender
: Adults have completed an average of AE Ll

@ o)

r@ years of schaoling 340/

(Saurce UN) (Sowrce ) 0
CONTENT AND SERVICES

Mobile social media penetration

o) 5.5% Q 9.0%
[T additional accounts

Increase of 30,000 active mobile applications
developed locally, bringing total to 40,000,

B I]77 of all active mabile apps in the world
& U.1/0 in2017 developed in the region

Transitioners

ile Internet Connectivity 2018

h Africa
Cabo Verde
Ghana

Botswana

Kenya

Lesotho
Cameroon
Congo
Zimbabwe
Rwanda
Tanzania
Swaziland
Ethiopia
Senegal
Benin
Uganda

Guinea
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