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Latin America now accounts
for 10% of the global mobile
market in terms of revenues.
Total mobile revenues in the
region totalled



With 47 countries and territories, 610M people, multiple different cultures,
languages and dialects, LatAm is a very diverse region. Including countries that
range from the size of Brazil (alone 80% the size of Europe) to tiny Caribbean
islands (Bermuda is the 3rd smallest territory in the world) LatAm encompasses
huge variety. Referring to LatAm in singular form without considering the
intricacies and complexities among and within its countries would ignore its
rich diversity. It would not be possible to profile each of the 47 countries and
territories in the detail they deserve. In addition, the availability and reliability of
data for many of the smaller territories varies enormously. Therefore, this report
will focus on the 20 countries shown below. These 20 countries accounted

for 98% of mobile connections in 2012 and provide a fair representation of the
region from an economic, geographic, political and cultural standpoint. Where
LatAm is referenced in the report, we refer to the entire region.

SIM CONNECTIONS ~ UNIQUE SUBSCRIBERS POPULATION TOTAL GDP
M) M) (M) (US$ B)
BRAZIL 238.7 112.5 200 2 476
MEXICO 97.6 46.3 17.5 1155
ARGENTINA 52.9 28 41.5 446
COLOMBIA 43.9 24 48.2 332
VENEZUELA 30.5 16 30.3 316
PERU 28.2 15.1 30.1 177
CHILE 24.1 11.6 17.6 249
ECUADOR YA 9 15.1 67
GUATEMALA 15.8 8.8 15.5 47
DOMINICAN REP. 9.6 5.8 10.3 56
BOLIVIA 9 4.9 10.4 24
HONDURAS A° 4.4 8.1 17
EL SALVADOR 7.8 4 6.3 23
PARAGUAY 7.1 3.7 6.8 24
HAITI 6.5 4.4 10.4 7
NICARAGUA 5.9 3.3 6 7
COSTARICA 4.9 2.7 4.9 41
PANAMA 4.7 2.4 3.7 31
URUGUAY 4.4 2.1 3.4 47
JAMAICA 3 17 2.8 15
OTHER 12.2 8.0 20.8 93
631.8 318.7 609.7 5650

Source: GSMA Intelligence
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-xecutive Summary

Latin America now accounts for 10% of the global mobile market in

terms of revenues, and the 9% year-on-year growth rate in 2012 made it
the second fastest growing region globally. The mobile market in Latin
America is now moving to a new phase of development, characterised by
increasing market maturity and by slowing revenue and subscriber growth.
However, significant growth potential remains, with future growth likely to
be driven by new services and applications and by the accelerating take
up of mobile broadband. Mobile is already a cornerstone of the economy
in Latin America, generating over 3.7% of the region’s GDP in 2012, as well
as making important contributions to employment and public funding.
Mobile also makes an important social contribution, helping to close the
digital divide and addressing a range of social issues in areas such as
health, education and sustainable development. However, if the medium-
term potential of the mobile industry to drive social and economic
development in the region is to be fully realised, it requires a supportive
and transparent regulatory regime. This includes the need for a clear and
consistent approach to licence renewals; releasing adequate spectrum

for mobile use (especially the Digital Dividend bands), and a coordinated
policy and regulatory regime to allow operators to address the pressing
issues around quality of service.

MOBILE BROADBAND CONNECTIONS LATAM
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Latin America now accounts for 10% of the
global mobile market in terms of revenues,
more than double the figure of ten years ago.
Total mobile revenues in the region totalled
US$ 107 billion in 2012, with the 9% year-on-
year growth rate making Latin America the
second fastest growing globally. The region
had 632 million SIM connections and 319
million unigue subscribers at the middle of
2013, equivalent to penetration rates of 104%
and 52% respectively. This is well ahead

of the global developing market average
figures of 79% and 38%. The subscriber
penetration figure also highlights the scope
to grow the subscriber base in the future.
While only just over half of the population

in Latin America has subscribed to a mobile
service, in developed markets on average
four out of five people have done so.

The mobile market in the region is now
moving to a more mature phase, but

still with significant growth potential in

the medium term. The mobile market in
Latin America is entering a more mature
phase of development, characterised by
increasing market maturity and higher levels
of competition, with revenue and subscriber
growth slowing. Most countries in the region
now fall into what the GSMA classifies as
the “Fast Grower” segment. With the voice
market becoming more saturated (with
active SIM penetration in many countries
now over 100%), this brings a new strategic
focus for the operators on growing new
sources of revenues.

Future growth will come increasingly
from mobile broadband and related new
applications and services. Smartphone
penetration will be close to 20% of the
population at the end of 2013, marginally
below global averages, and is forecast to
rise to 44% by 2017. The potential of new
“third wave” mobile applications and the
opportunities from machine-to-machine
connectivity is still largely untapped in Latin
America.

Mobile operators have invested significant
amounts in building out networks and
increasing capacity over recent years, with
a total capex figure of almost US$ 50
billion over the last four years. With the

MOBILE ECONOMY LATIN AMERICA 2013

need to further increase capacity and build
out LTE networks, the industry is expected
to invest even more going forward, with total
capex forecast to reach US$ 64 billion over
the period out to 2017. However, operators in
Latin America have seen profitability levels
decline over recent years, while EBITDA
margins remain below the developing
market average. Operators need to generate
sustainable cash flows if these investment
plans are to be realised.

The mobile industry is a cornerstone of
Latin America’s economy. Analysis indicates
that in 2012 the mobile industry contributed
over 3.7% of the region’s GDP, well ahead of
the comparable figure for developed regions
(for example 2.1% in Europe). Mobile also
supported over 350,000 direct jobs and
contributed over US$ 39 billion to public
funding in Latin America. The contribution
of mobile will increase going forward as LTE
build-outs continue and a range of news
services and applications are deployed, with
mobile set to generate 4.5% of the region’s
GDP (equivalent to US$ 350 billion) by 2020.

Mobile is already making an important
social contribution in Latin America, in a
region that faces a unique set of challenges,
including high rates of urbanisation and a
growing working age population. Mobile
has played a key role in addressing the
digital divide and bringing voice and more
recently broadband services to the wider
population in Latin America. With increasing
penetration rates and new network
deployments there is the potential for much
greater impact in the future; allowing local
small and medium sized enterprises to
integrate in the mobile value chain through
the provision of apps and local content.
There is the scope for new mobile services
and applications that can make important
contributions to a number of challenges

in the region in areas such as sustainable
growth, health, education and access to
financial services. For example, forecasts
indicate that Latin America mHealth market
alone could total US$ 1.6 billion by 2017.



Etd MOBILE ECONOMY LATIN AMERICA 2013

Mobile broadband has played a key role in
Latin America, both in boosting growth and
meeting social targets. The region had 164
million mobile broadband subscribers as of
June 2013, a figure that is forecast to grow
by 30% per annum over the next five years.
With fixed broadband in the region limited

in terms of its household coverage, and also
relatively expensive, mobile will continue

to play a major role in bringing internet
access to the mass market. Mobile data plans
have seen significant price reductions in

the last three years due to the introduction
of innovative pre-paid daily plans which

are allowing many low income sectors
(particularly to households at the “Bottom of
the Pyramid”) in Latin America to access to
the internet for the first time.

But there are significant challenges to
overcome if the full potential of the
mobile industry to drive economic and
social development of Latin America
is to be realised. A major concern of

operators in Latin America is the need

for a more transparent, predictable and
consultative regulatory regime. Specific
issues cited include a lack of transparency
and consultation in decision making, unfair
practices that favour certain companies

or technologies and unclear (or a lack of)
industry development plans (e.g. spectrum
allocation roadmap or licence renewal
prospects). To attract both national and
foreign investment, regulatory regimes must
be transparent and predictable.

There is a pressing need for adequate
spectrum to be made available on a timely
basis, especially the lower frequency Digital
Dividend band required for cost effective
LTE deployments. Spectrum provision
across the region is far behind the 1300 MHz
per country that was set as a benchmark for
2015 by the ITU, despite pressures from the
ongoing strong growth in connections as
well as the increased uptake of more data
intensive products and services.

MOBILE CAPEX LATAM
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Source: Wireless Matrix, A.T. Kearney analysis
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MOBILE ECOSYSTEM FUTURE CONTRIBUTION TO GDP

(US$ B)
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Source: GSMA Intelligence; EIU; GSMA; BCG analysis

There should also be a clear and consistent
approach to licence renewals as there will
be many 2G licence renewal processes in
the upcoming years across Latin America.
This would avoid the creation of periods of
confusion and uncertainty which tend to
promote inefficiencies in the allocation of
resources and delay network investment, as
we have seen in several countries over the
last couple of years.

Regulation in Latin America has become
more interventionist in recent years, with the
trend to regulate termination rates, impose
telecom-specific taxes, and implement hard
quality of service requirements as well as
imposing other regulatory restrictions on
the operators. Regulation needs to play a
more supportive role if the mobile industry
is to maximise its potential growth and
social impact. Greater collaboration and
coordination between the mobile industry,
regulators and other government institutions
can unleash the full potential of mobile, with

the resultant positive benefits for the wider
economy and for social development in the
region.

Quality of Service considerations have
become a key focus area for governments
and regulators. However, mobile operators
need a coordinated and supportive policy
and regulatory regime to address this issue,
as operators face a range of challenges
including inadequate spectrum provision
and obstacles to the installation of new
base stations and cell sites on a timely
basis (including the need in many countries
for local permits for new antennas and
differing applications of guidelines on

RF exposure). Competition rather than
regulatory intervention is the best driver
for the continued improvements to quality
of service that mobile customers expect.
Governments and regulators should focus
on providing operators with the right tools
to allow them to invest efficiently and to
compete in an effective manner.
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_atin American Mobile
Varket: entering a new
phase of development

Latin America now accounts for 10% of the global mobile market in terms of revenues, more
than double the figure of ten years ago following several years of strong growth. However,
revenue growth in the region is now slowing as the mobile market in Latin America is
entering a new phase of development, typically characterised by higher levels of maturity
and intensifying competition.

The Latin American mobile market has also delivered strong growth in recent years in terms
of both unique subscribers and SIM connections. It is now the fourth largest globally, with
almost 319 million unique subscribers (and 632 million SIM connections) by the middle of
2013. The subscriber base has grown at an average rate of almost 7% over the last four years,
and is forecast to grow at a little under 4% for the period out to 2017.

UNIQUE SUBSCRIBERS AND ACTIVE SIM CONNECTIONS
M)

2975

I subscribers
I Connections

o1 31 37

970
Bt 136 636

ASIA PACIFIC EURDPE AFRICA LATIN AMERICA NORTH AMERICA MIDDLE EAST

Source: GSMA Intelligence
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1.1

A very diverse region

Latin America is very diverse in terms of economic and social development, and equally

in terms of mobile penetration (both in terms of active SIM cards and unique subscribers).
Active SIM penetration ranges in the region from a low of 63% in Haiti to a high of 142% in
Chile. Penetration has grown by an average of 6.5 percentage points in the two year period
since our last review of the region'. SIM penetration for the region as a whole stood at 104%

as of June 2013, well ahead of the global average figure of 85%.

ACTIVE SIM AND UNIQUE SUBSCRIBER PENETRATION

June 2013
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Source: GSMA Intelligence

1. http://www.gsma.com/publicpolicy/wp-content/uploads/2012/04/latammoeng.pdf
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Multiple SIM ownership is common in Latin
America, as it is in a number of markets
across the globe. As a result, SIM penetration
rates (which refers to active SIM cards as
opposed to actual subscribers) in a number
of countries in the region already stand
above 100%. Competitive factors also play

a role, with regular promotional activity
focused on particular traffic segments,
encouraging the use of multiple SIMs
amongst users. SIM per user patterns are
particularly influenced by cost-conscious,
low-usage consumers who tend to
accumulate prepaid SIM cards depending on

the latest and most affordable prepaid tariffs.

Analysis by GSMA Intelligence found
that subscribers on average subscriber
in developing markets had close to two
SIM connections per user, more than

in developed markets? As a result, and
to better understand the “addressable”
subscriber base and the scope for future
growth, the GSMA increasingly focuses
on unique subscribers rather than SIM
connections.

Subscriber penetration rates in Latin
America range from a low of 39% in Mexico
to a high of 67% in Chile. There is no single
driver of the variation in penetration rates
with for example differences in GDP per
capita playing only a limited role (Mexico has
one of the higher income levels per capita
in the region but the lowest subscriber
penetration). Other factors include
differences in competitive pressures and the
affordability of services in each country.

While subscriber growth has slowed in
recent years, the developed market average
subscriber penetration figure of 78% shows
the medium term potential to further grow
the active subscriber base in the region
from the current regional average figure

of 52% (with only a little over half of the
population in Latin America have subscribed
to a mobile service). Rising penetration rates
will be driven by higher levels of consumer
income and the increasing affordability of
mobile services, with the latter helped both
by ongoing price declines for basic mobile
services as well as cheaper devices.

2. https://gsmaintelligence.com/files/analysis-subscription/?file=121018-subscribers.pdf
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The region’s mobile market is dominated by Brazil, with 112.5 million unique subscribers by
mid-20133, accounting for over a third of the total subscribers-in the region-as-a-whole. The
importance of the Brazilian market is underlined-by- the fact that it.currently ranks as the
fifth largest market.globally:in terms of subscribers, and-is forecast to overtake Japan and
become the fourth largest by the:end of 2013. The:seven largest countries in the region have
254 million subscribers: between -them; equal-to over 80% of the total for Latin America.

UNIQUE SUBSCRIBERS BY COUNTRY
M)

1120

112.al

Unique subscribers in
Brazil by mid-2013

463

28
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3133 21 24 91 17

Brazil
Mexico
Argentina
Colombia
Venezuela
Peru
Chile
Ecuador
Guatemala
Dominican Rep.
Bolivia
Haiti
Honduras
El Salvador
Paraguay
Nicaragua
Costa Rica
Panama
Uruguay
Jamaica

Source: GSMA Intelligence

3. GSMA Intelligence’s unique subscriber figures are based on a survey that tracked SIM ownership in Brazil. It differs from IBGE'’s census data which tracks mobile phone ownership within each household. SIM ownership
differs from device ownership such that multiple SIM cards can be used or shared in a single device
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One of the key challenges facing the industry is to improve coverage and
access to mobile services for populations living in rural and often remote
communities, as there are still significant variations in penetration rates
within many countries in the region. Issues around income inequality also
mean that there are segments of urban populations that still cannot afford
mobile services, despite price declines in recent years.

The subscriber penetration rate is forecast to reach 58% by 2017, keeping
the region ahead of both the global average figure (53%) and the
developing market average figure of 48%.

UNIQUE SUBSCRIBER FORECASTS FOR LATAM
M)

SUBSCRIBER PENETRATION RATE
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Source: GSMA Intelligence
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The subscriber penetration rate is
forecast to reach 58% by 2017.

One of the key challenges
facing the industry is to improve
coverage and access to mobile
services for populations living
in rural and often remote
communities.
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1.1.1

Prepald still dominates

Prepaid services have been a key enabler of growth in Latin
America, as in many other emerging markets. There are a
number of advantages of prepaid services. For consumers
with low or irregular incomes, prepaid allows them to budget
usage levels and use the services only when they can afford

to do so. Prepaid also offer low price entry points to the 2 Q Q 8
mobile market, usually combined with low cost handsets. In
addition, operators do not need to undertake credit and other
checks, as well as setting up payment collection, needed

for contract services. Mobile services in the region also
benefitted from the move to “calling party pays”, which also
entrenched the preference for prepaid services. This allowed
subscribers to have a mobile connection and receive calls at
no cost, whilst having the flexibility to pay for outgoing calls
according to their ability to pay.

Prepaid continues to dominate the LatAm market, accounting

for 80% of total SIM connections at the end of 2012. However, 2 O " O
there is evidence of a gradual shift to contract over recent
years, with the proportion of contract subscribers rising by
three percentage points over the last four years.
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There is some variation in the level of prepaid in the total subscriber base across the region,
with the Argentinian market being 30% contract, against only 13% in Venezuela. In some of
the smaller markets in the region, such as parts of the Caribbean and Costa Rico, contract
already counts for a majority of connections. The increasing range of services offered by
mobile phones, including mobile banking and other applications, combined with falling
price points for smartphones, should further drive the move from prepaid to contract across
the region.

CONTRACT/ PREPAY MIX JUNE 2013

(% OF SIM CONNECTIONS)
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Source: GSMA Intelligence

The operators themselves are also pushing contract tariffs in some of the more competitive
markets in the region, in an effort to reduce churn rates and boost revenues. The region
overall is seeing strong growth in the number of smartphones and connected devices such
as laptops and tablets. These devices are often made available on a subsidised basis on
contract tariffs, which increases the affordability of such devices to consumers.

10
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1.2

Challenges for operators and
regulators will change as the
region’s markets evolve

The GSMA segments all mobile markets across the world
based upon their technological maturity (using smartphone
and mobile broadband penetration rates as the basis

for classification), with four segments identified. A large
proportion of countries in Latin America fall within what the
GSMA classifies as the “Fast Grower” segment, which also
includes three of the so called “BRIC” markets (excluding
India), as well as a number of countries in Eastern Europe and
South-Eastern Asia.

Average
Smartphone

Penetration

The fast grower segment includes markets that have 3G
penetration of 30% or higher, as well as smartphone
penetration above 20%. The following chart shows that

a number of counties in the region fall into this category,
including Mexico, Brazil, Argentina, Uruguay, Venezuela and
Chile. A number of other countries currently fall into the
“developer” segment, but will move into the “Fast Grower”
segment over the next couple of years as 3G and smartphone
penetration rates increase (for example Peru and Colombia by
the end of 2015 and Ecuador by the end of 2014).

Average
Technology
Shares

THE FAST GROWER SEGMENT COUNTRIES

Average
Contract
Penetration
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SMARTPHONE VS. 3G PENETRATION 2013 FOR
SELECTED MARKETS IN LATIN AMERICA
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Smarphone penetration 2013

Source: GSMA Intelligence; Strategy Analytics

Increasing competition in the mobile markets, as well as increased regulatory intervention,
are common themes across the fast grower segment. By 2015, a number of markets in

Latin America (especially the larger markets in Southern America) will move into the next
segment as they mature and penetration rates for smartphones and mobile broadband
increase further. This segment is referred to as the “Connected Players”, and includes today
for example most of the markets in Western Europe. This stage is characterised by a further
slowdown in revenue growth and an increased strategic focus on developing new revenues
from innovative new services and applications, especially in adjacent industry areas.
Regulators and other policy makers in each market across Latin America should be aware
of the changing priorities and challenges that operators face as the markets they operate in
evolve, while operators themselves need to be proactive in developing new business models
and working with a range of partners in adjacent industries in order to develop innovative
new offerings and services.

12
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1.3

Market dynamics:
‘evenue and supscriber
growth are slowing

Both subscriber and revenue growth are slowing in the region, due to a combination

of factors including relatively high SIM penetration rates in many countries; increasing
competition; and increased regulatory action. With the headline active SIM penetration rate
standing at 104% at the end of the second quarter of 2013, it is no great surprise that SIM
connection growth rates have slowed significantly in recent years, falling from over 20%

in 2008 to just under 10% in 2012. There was a slight pick-up in growth in 2010-2011 as the
region recovered from the global economic slowdown in 2009, but it is clear that growth in
the region has now peaked, both in terms of absolute new connections and annual growth
rates. Going forward, growth rates are forecast to slow further, down to below 5% per
annum by 2016, with headline SIM connection penetration expected to reach 120% by 2017.

The growth in SIM connections has been impacted by moves by operators in some markets
to disconnect inactive subscribers. This has been a particular factor in the Brazilian market
in recent quarters, as operators have to pay “Fistel” taxes on all active SIM cards and are
therefore incentivised to update their subscriber base.

SIM CONNECTION GROWTH RATES
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Source: GSMA Intelligence
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Total mobile revenues in the region amounted to $107 billion in 2012, up
9% year-on-year and making LatAm the second fastest growing region
globally (behind Asia-Pacific). As with connection growth, revenue growth
has slowed sharply in recent years, with the compound annual growth rate
over the last five years only around a third of that achieved in the previous
five year period. This trend shows that the mobile market in Latin America
is entering a new phase of development, typically characterised by higher
levels of maturity and intensifying competition.

LATIN AMERICAN MOBILE REVENUE TRENDS
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Source: GSMA Intelligence
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1.3.1

'INncreased competition

As growth has slowed in the region and the market begins to mature, we
have seen signs of increasing competition in a number of markets. There
have been new entrants in several markets, including two new entrants

in Chile, one in Colombia (and with another two forthcoming) and with

a new entrant set to launch in Peru. In most of the major markets in the
region, we have seen the market share of connections of the leading
operator in each country fall over the last five years. The one exception to
this trend is Venezuela, perhaps reflecting the presence of a strong state
owned incumbent, as well as some of the macroeconomic challenges in
the country.

SIM MARKET SHARE OF LARGEST OPERATOR

69,3%

60.1%

13.9%

aT1%
38,2%
33,0%
28,3%
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B Q22013

Source: GSMA Intelligence
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There is an inverse correlation in the region between the number of
operators in a region and the HHI index. The Herfindahl-Hirschman Index
(HHI) can be used to measure levels of competition in national mobile
markets (the lower the index figure, the more competitive the market).

HHI INDEX AND NUMBER OF OPERATORS BY MARKET
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Brazil is the most competitive market in

the region, with seven mobile operators,
although the market is dominated by the big
four players (Vivo, Tim, Oi and Claro). The
acquisition of Brasil Telecom by Oi in 2009
has generally increased competition as the
latter has used aggressive pricing to gain
share in the market, especially in the prepaid
segment. More recently TIM has been more
active in offering more aggressive tariffs, as
a result of which the company reported the
highest number of SIM sales of any operator
in Brazil during the first half of 2013.

There are also clear signs of increasing
competition in a number of other markets.
This is particularly evident after new
spectrum auctions: both as these often
facilitate the introduction of new entrants
(that take a while to launch services) but
also as these may give existing competitors
an improved competitive position. For
example, second or third players (in terms
of market share) in markets like Mexico, Peru
and Colombia are the ones leading in the
provision of mobile internet services.

16
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1.3.2

Price declines boost
affordapility

The combination of market growth (and the need to increase affordability
of mobile services in order to continue to grow the customer base)

and increased competition has led to ongoing price reductions in most
markets in the region. These price declines have played a key role in
making mobile services affordable to large segments of the population
across Latin America (resulting in the strong subscriber and connection
growth of recent years), and ongoing price declines will further improve
affordability and help bring mobile services to lower income groups
that have yet to fully benefit from them. In a region with limited fixed
line infrastructure, mobile has played a unique role in bringing voice and
internet services to the broader population.

EFFECTIVE PRICE / MINUTE
(US$)
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In a number of countries, including Brazil and Colombia, the effective price per minute has
halved over the last four years. At the same time, and helped by the impact of positive
elasticity (where lower prices lead to increased usage); the introduction of a range of
bundled tariff offers (that includes bundles of calls, messaging and data services); and
aggressively priced on-net tariffs, the average number of minutes per customer (MOU) has
increased significantly. The average monthly MOU for the region at the end of 2012 stood at
168 minutes.

MOU TRENDS (MAJOR MARKETS)

Average number of minutes

Peru

|

Argentina

2008
2009
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Source: GSMA Intelligence

Data from Telebrasil (the trade association of mobile operators in Brazil) indicated that the
average price per minute in Brazil fell by 18% in 2012, with MOUs in the country rising on
average by 9%. This took the cumulative decline in price per minute in Brazil to 56% over the
past five years. This trend can also be seen in mobile broadband pricing. A recent Telecom
Advisory Services’ survey in Argentina, Colombia, Ecuador, Mexico and Brazil found most
economic mobile data plans for smartphones in Latin America have experienced a 52%
reduction in monthly prices in the last three years.
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Average revenue per user (ARPU) trends
have been mixed across the region over
recent years. Against a backdrop of falling
prices and increased competition, there has
been a small but steady decline in ARPU for
the region as a whole. It is worth highlighting
that overall ARPU levels in the region are still
relatively low compared to other markets,
especially developed regions such as Europe
and North America (where the figures are
US$ 18 and US$ 46 respectively). Reported
ARPU figures in the region are distorted by
high levels of multi-SIM ownership (as we
discussed earlier). However, the average
ARPU for LatAm for 2012 of US$ 12.2 was

well ahead of the developing market average
of US$ 7.2.

These average ARPU figures for the region
overall hide more varied trends at the
country level. Brazil has seen some of the
steepest declines in ARPU over the period,
driven by competition and efforts to improve
the accessibility of mobile services. Markets
such as Peru and Colombia, which started
the period with amongst the lowest ARPUSs,
have tended to see ARPUs increase over
recent years, helped by positive elasticity
and customer willingness to pay for new
services such as data and mobile broadband.

ARPU TREND IN SELECTED MARKETS
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Analysis from Telebrasil shows that mobile prices in Brazil have fallen
significantly in real terms over the period from January 2000 to February
2013, and have fallen more than any of the other utility and related
services monitored by the Brazilian Central Bank.

NATIONAL INDEX OF CONSUMER PRICES (“IPCA”)
Jan 2000 - Feb 2013

pcatotal [ 03
Fixed telephony - | /¢

Mobile telephony |G 9.

Source: Telebrasil
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Competition has also driven down mobile broadband pricing in most markets in the region.
The decline in price has been significant, with analysis from TAS showing that the average
price of low end smartphone data plans (with a 250MB usage cap) falling from close to
US$ 18 in 2010 to US$ 8.3 by 2013 (an annual decline of 52%). For plans with a higher usage
cap (1GB of data), there have also been significant pricing declines: from US$ 23 in 2010 to
US$ 14.4 in 2013, an annual decline of 37% over the three year period*.

LATIN AMERICA: MOST ECONOMIC MOBILE BROADBAND
PLAN FOR COMPUTERS WITH AT LEAST 1GB OF
DOWNLOAD VOLUME CAP
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It should be noted that data plans of 1GB are not found in all markets. In some
cases, twice the price for a data plan of 500 MB or 600 MB was used, or even a
. 2Q 2012 . 2Q 2013 data plan of 2GB, which ever was cheaper at the time.

Source: TAS Analysis based on data from Galperin (2012) and TAS research

4. http://www.gsma.com/latinamerica/wp-content/uploads/2013/07/gsmalatambopeng]l.pdf
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We are also seeing a clear shift in the
revenue composition in the region. The
contribution from voice services is declining
in a number of markets, as pricing declines
outpace the growth in usage. While mobile
data revenue growth remains strong, mobile
voice revenue is under pressure; Telefénica
recently noted that voice-only growth
models will not be sustainable over the
medium term. America Movil recently stated
that in Mexico, “mobile voice revenues

were down 3.8% on account of the sharp
economic slowdown observed in the period
and the continued price reductions [as]

the average price per minute of voice fell
19.7% from the year earlier quarter”. Voice
revenues are also impacted by the ongoing
growth in “on net” traffic, which operators in
most markets price at a large discount to off
net traffic.

MOBILE ECONOMY LATIN AMERICA 2013

Data revenues accounted for a little under
30% of total recurring revenues at the end
of 2012, and the percentage will continue

to increase over the coming years. This
figure varies significantly across the region.
Movistar (Telefénica) and Personal (Telecom
Argentina) reported figures as high as 49%
and 58% respectively in Argentina at the end
of the second quarter of 2013 (due to high
revenues from SMS and other value added
services revenues, as well as increasingly
strong growth in mobile broadband). As

a result, Argentina is the first country

in LatAm to see data revenue overtake
voices revenues in the mobile market. The
comparable figures in for example the
Mexican market are lower, with Telefénica
and AMX reporting figures of 38% and 29%
respectively.

DATA AS PROPORTION OF RECURRING REVENUE 2012
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1.3.3

Ntervent
the region

Ncreased regulatory
ON aCross

In recent years there has been an increase in regulatory intervention in
the mobile market in a number of countries, particularly in the areas of
termination rates and through the introduction of MVNOs and with new
entrants entering into a number of markets.

The increasing regulation of mobile
termination rates (“MTRs”) has had a
particular impact on mobile revenue growth
rates across Latin America. Termination
rates have historically been high in emerging
markets, with the benefit of helping
subsidise network build outs whilst at the
same time boosting the take up of services
in lower income groups. Until relatively
recently, MTRs in a majority of markets

in the region were set voluntarily on the
basis of bilateral agreements between the
operators. However, in recent years there has
been greater regulatory pressure to lower
MTR and often direct regulatory intervention
in the setting of the rates. For example,

we have seen significant cuts in MTRs in
Mexico since 2010 following intervention by
COFETEL. Similarly in Chile, we are part way
through a process that will see termination
rates in the country almost halve. In Brazil,
ANATEL has proposed a reduction of MTRs
for 2014 and 2015 of up to 75% and 50%
respectively from their current level, and

to move to a cost-based model for setting
MTRs from 2016.

Regulators in several markets have also
reserved spectrum in recent auctions
specifically for new entrants, often by
limiting the amount of spectrum that
incumbent operators could bid for through
the use of “spectrum caps”. This for example
allowed Nextel to acquire spectrum relatively
cheaply (compared to the incumbents) for
its 3G launches in Mexico, Brazil and Chile.

In Argentina, the regulator cancelled a
spectrum auction and instead awarded the
spectrum to a satellite and fixed broadband
state-owned operator to build a new mobile
network. The interventionist trend is also
seen in several countries with regulators
giving advantages to state-owned operators,
for instance, by allocating spectrum to

them earlier than the private ones (Ecuador,
Bolivia, Paraguay, Uruguay) or allowing them
to secure the access to the most suitable
spectrum blocks (Uruguay).
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NUMBER PORTABILITY AND MVNO REGULATION IN

SELECTED MARKETS

Regulations in 2006, but MVNOs in market since 2012

following court ruling

No specific regulation for MVNOs

No specific regulation for MVNOs
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Source: Regulatory data; GSMA Intelligence

Regulators are also taking action to facilitate
the entry of MVNOs in the region, which

is likely to further increase competitive
pressures. Regulations have been put in
place in a number of markets to allow the
entry of MVNOs, with both Chile and Brazil
having MVNO specific regulation in place,
although regulation is not a prerequisite for
MVNOs to enter for a market. Virgin Mobile
for example has launched services in a
number of countries across Latin America.
Similarly, regulators have now introduced
mobile number portability in a majority of
markets, a move that has typically increased
churn rates and allowed market share gains
for new entrants and smaller players.

Peru recently became the latest country to
formally approve the entry of MVNOs, with
the country’s Congress approving the law in
the third quarter of 2013. This requires any
operator with a market share of over 25% to
allow MVNOs access to their networks (this
will impact the two largest operators, Claro
and Movistar).

There are a number of ongoing regulatory
reforms aimed at increasing competition

in the Mexican telecoms market, and also
establishing the creation of a wholesale
public-private operator to create an open
network using the whole 700 MHz band. A
new telecoms regulator - Instituto Federal
de Telecomunicaciones (Ifetel) - will be
created. The new entity will also be able

to limit companies from seeking to stall
competition through continued litigation,
with special courts expected to deal with
regulatory disputes, and prohibit companies
from blocking regulatory decisions through
legal means while they are being challenged
in court. The new regulatory body is
expected to be in operation by the end

of 2013. However, we have already seen
significant declines in prices in the Mexican
mobile market. For example, in its results for
the second quarter of 2013, America Movil
reported a decline in revenue per minute of
almost 14% compared to the previous year.
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1.3.4

Making roam
affordaple: a

Ng More
Darticular

Ssue N Latin America

Another area that has seen increased regulatory attention has been the
roaming market. This is a particular issue in the region given the large
number of shared borders and regularity of travel in some areas. It is
estimated that roamers will represent 12.3% of the total connections in
Latin America in 2013. Country bilateral agreements have been signed

by Colombia-Ecuador and Ecuador-Peru with the aim of collaborating
with initiatives on transparency, and to stimulate the reduction of prices
and provide solutions for people living at border zones. The selection of
roaming services, particularly voice plans, has been expanding to an even
greater extent among prepaid customers.

A new GSMA report by BlueNote
Management Consulting® showed that
mobile operators in Latin America and the
Caribbean have developed a selection of
roaming products with a trend towards
flat daily rates and multi-service packages
(e.g. voice minutes and/or data Mb and/or
SMS messages in a single bag) in the last
two years. Products and rate models are
being adapted to the consumer’s profile
and habits producing positive impacts

on price reductions. The configuration

of the packages (e.g. a fixed number of
minutes, megabytes or SMS for a set rate)
is constantly being updated, with operators
adapting the parameters and technical-
retail conditions of the product to simplify
the offerings and to make costs clear and
predictable for the user.

The study also reveals that services

are becoming more transparent. The

rate structure is being simplified and

unified across countries to help users

better understand it. This new selection
supplements the Data Roaming
Transparency Scheme launched by GSMA
Latin America in September 2012°. This
initiative, backed by 40 Latin American
mobile operators, was geared towards
aligning and improving transparency in data
roaming in order for users to more easily
view their charges for mobile data services
used during trips in their region and abroad.
The plan has given consumers more control
over their usage patterns, significantly
reducing cases of bill-shock (i.e. exorbitant
bills that take roaming users by surprise
when they return from a trip).

5. http://www.gsma.com/latinamerica/gsma-roaming-rates-services-latin-america

6. See more about this initiative at: http://www.gsma.com/latinamerica/gsma-latin-america-launch-data-roaming-transparency-scheme
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HISTORIC EVOLUTION OF AVERAGE ROAMING PRICES
FOR VOICE AND DATA
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Source: Bluenote MC (2013)
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1.3.5

Growing iImpact of
new online messaging
Services

Skype already has a strong presence in Latin America, where it is
estimated to have more than 20 million subscribers. In August 2012, the
company launched a physical prepaid card in Mexico, available at local
retailers, which allows monthly unlimited calls to fixed and mobile lines
in the United States for just 100 pesos (US$ 7.80)’. The offer addresses
the need of Mexican customers who do not own credit cards to purchase
Skype credit online.

Similarly, the WhatsApp CEO Jan Koum and revenues is already evident. Overall
highlighted Latin America as one of the messaging volumes in the region continue
region’s where the company was most active, to rise, helped by the large prepaid base
having added a number of new languages to and limited smartphone penetration to date.
its application in order to boost its presence  However, there is the clear risk that rising

in the region. Users of social networks in smartphone penetration and increased data
LatAm tend to use mobile devices to access  use will begin to pressure revenues from
their accounts more than in developed traditional voice and data services. The
markets. A Spanish language application dominance of the prepaid model in the
“LINE” was launched at the end of 2012, with  region (which tends to see higher per SMS
a number of smaller players also emerging. and per minute voice pricing compared to

contract tariffs) could further increase the
vulnerability of operators in LatAm to this
issue.

While the impact of these new offers and
services is still relatively limited in the region
compared to that in a number of European
markets, an impact on messaging volumes

7. http://www.ericsson.com/res/region_RLAM/press-release/2013/ott-en.pdf
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Profitability falling as
competition Increases

The profitability of mobile operators varies
across the region, with for example some of
the operators in Brazil showing the lowest
margins in what is a highly competitive
market (as we discussed previously).
However, margins have increased over
recent years in Brazil from relatively low
levels, as smaller operators have gained
scale, connection growth rates have slowed
(as subscriber acquisition costs typically
weigh on margins) and as some of the
larger operators in the market have realised
significant operational synergies through
merging their fixed and mobile operations.
In contrast, mobile margins have fallen in
countries such as Chile and Peru as new
operators have entered the market, with
both markets now having lower margins on
average than Brazil.

More generally across Latin America there
has been a fall in industry profitability over
recent years, reflecting the trends that we
have already discussed around increasing
competition, falling prices and increasing
regulatory intervention. It is noteworthy that
margins on average in Latin America are
well below the average level for developing
markets. This makes it more challenging
for operators to fund investments at time
when there is ongoing pressure to invest in
networks to address capacity constraints
(and so address quality of service issues)
as well as to launch higher speed networks
(especially LTE) and in several countries to
meet new regulatory obligations (such as
around geographic coverage).

EBITDA MARGINS LATAM VS DEVELOPING

MARKET AVERAGE

2008 ‘ 2009 ‘ 2010

LATAM
AVERAGE

’ 2011 ‘ 2012

Source: GSMA Intelligence
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1.4

-uture growth from
Mmoblle broadband and
New Services

Against a backdrop of slowing growth in Latin
America, with revenue growth rates that are now
well down from the double digit rates of the early
1990s, it is important to highlight the significant
growth potential that still exists for the mobile
industry in the region into the medium term. There
are a number of factors that should drive growth
over the coming years, with many markets still

at an early stage in their migration to 3G and
mobile broadband, while LTE deployments across
the region are still in their infancy. This will also
allow the development of a broad range of new
applications and services, often in partnership with
players in adjacent industry segments that will
further boost economic growth whilst also bringing
a range of social benefits.
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1.4.1

-arly stage

of technology
migration to 3G ano
smartphones

The mobile connection base in Latin America is still dominated by 2G services, which
accounted for almost 80% of the total connections in the region in mid-2013. With LTE
networks still to be deployed in most countries in the region, 4G accounts for less than
0.1% of total connections (compared to over 1% in Asia Pacific and over 13% in the US). The
proportion of 3G connections in Latin America is slightly ahead of the developing world
average figure of 16%.
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There is also significant variation in the pace of migration to 3G services across the region.
Amongst the major markets, Colombia has the highest proportion of 2G connections, while
Venezuela has the highest proportion of 3G at over 30% of total connections. Although
subscriber penetration rates in Venezuela are below the regional average, users in the
country have shown a strong interest in 3G handsets and smartphones. This appears in
part to reflect the popularity of social networks and instant messaging in the country, with
Blackberry indicating that Venezuela is their largest market in Latin America.

SIM CONNECTIONS BY TECHNOLOGY 2012
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The rate of migration to 3G is accelerating in 3G migration is benefitting from increasing
the region, helped by a combination of rising network coverage across the region. The
income levels and sharp declines in the price main operators in Brazil are now covering
of 3G devices, including both handsets and over 80% of the population in the country,
dongles. The advantage of 3G from both an while the average figure for the region

operator and consumer perspective of 3G overall is just under 80%, with Colombia
is the broader range of services that can having the highest coverage levels of the
be offered, particularly high speed internet major markets in the region.

access. As a result, 3G is forecast to account
for around half of all connections in the
region by 2017.
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MOBILE VS FIXED BROADBAND COVERAGE 2012
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Smartphone® penetration is forecast to be close to 20% at the end of 2013,
marginally below global averages. Chile will have the highest penetration
in the region at 27%. A number of factors are driving the uptake of
smartphones in Latin America:

e Operator promotions and subsidies to encourage smartphone uptake;

* The natural handset replacement cycle (typically 3-5 years in emerging markets);

* Declining smartphone prices (the sub US$ 100 smartphone is now a reality, especially
those based on the old Android 2.0 operating system) helped by a range of new models
and competition between manufacturers;

» Local manufacturers beginning to enter the market, often in partnership with international
players;

« Development of more bandwidth intensive applications, particularly those involving video
sending or receiving video content;

* Tax incentives to encourage smartphone adoption and local production;

« LTE deployments and the increasing availability of 4G devices which offer higher data
speeds than 4G.

8. Smartphones operate on a mobile operating system and offer mobile broadband connectivity. Not all 3G devices are smartphones
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Smartphone penetration across the region
is forecast to rise to 44% of the population
by 2017, with growth over the period set to

be slightly stronger than the global average.

The main growth driver will be the uptake
of lower cost models by middle and lower
income groups.

The ongoing migration to 3G handsets and
devices, as well as increasing smartphone
penetration in the region, will be key to
driving future revenue growth, particularly
in terms of data revenues. Telefénica claims
that, on average, smartphone customers

in the region provide an uplift in ARPU

and margin of more than 1.5 and 1.3 times
respectively, when compared to feature

phone users. In its 2012 fourth quarter report,

America Movil, the largest pan-regional
player, recorded a mobile data revenue
rise of 33.3% year-on-year, with data now
accounting for one third of total mobile
revenue.

The increasing number of smartphones is
closely linked to the growing number of
mobile broadband connections in Latin
America (mobile broadband also includes
other devices such as tablets and dongles,
and is defined as HSPA, EV-DO and faster
devices). The region had 164 million mobile
broadband subscribers as of June 2013, a
figure that is forecast to grow by 30% per
annum over the next five years.

MOBILE BROADBAND SUBSCRIBERS - MEXICO

(M)

QIn
Q21
Q3
Q4n
Qn2

5.9

iy

SMARTPHONES

Q212
Q312
Q412

Source: Cofetel



MOBILE BROADBAND CONNECTIONS LATAM

Ry

CAGR

all

2012
2013
2014
2015
2016
2017

Source: GSMA Intelligence

N W47

Smartphone
penetration across
the region is forecast
to rise to 44% of the
population by 2017.

34



Etd MOBILE ECONOMY LATIN AMERICA 2013

35

1.4.2

TE deployment stil

at early stages

In global terms the move to LTE has come relatively late in Latin America.
At the end of 2012, only eight countries had seen commercial LTE
launches. There are a further 16 networks expected to launch during 2013,
notably across key markets such as Chile, Ecuador, Peru and Uruguay.
America Movil reached their target to cover 60% of the population in
Mexico with 4G services by April 2013, with a minimum download speed

of 20Mbps.

In Brazil the 2.5GHz spectrum auction took
place in June 2012 and included coverage
obligations for operators to launch LTE
services commercially in the six host cities of
the Confederations Cup soccer tournament
by the end of May 2013 and in the six
remaining World Cup cities by the end of
this year. By the middle of 2013, there were
only 174,000 LTE connections in the country,
a figure that is forecast to reach a little over
one million by the end of the current year.

A major challenge for LTE deployments in
Latin America has been the relatively slow
allocation of additional spectrum to the
appropriate LTE bands. For Latin America as
a whole the total number of LTE connections

is forecast to reach 77 million by the end

of 2017, accounting for 10% of the total
connections in the region by that date. The
higher data speeds offered by LTE networks,
and the tendency for LTE device users to
consume substantially more data traffic,
should translate both into a clear revenue
opportunity for the operators, as well as
facilitating the development of a range of
new services and applications.
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LTE COMMERCIAL DEPLOYMENT SCHEDULE

COUNTRY OPERATOR LAUNCH DATE BAND
Domican Rep. | ORANGE 09-Jul-12 1800 MHz
AT&T 20-Nov-11 700 MHz
CLARO 24-Nov-T11 700 MHz
Puerto Rico OPEN MOBILE | 19-Apr-12 700MHz
SPRINT 18-Dec-12 1900 MHz
T-MOBILE 18-Jul-13 700 MHz
Antiguaand | b 0y ep) 06-Nov-12 700 MHz
Barbados
114% 13-Dec-1 2 500 MHz
CLARO 13-Dec-12 2 500 MHz
Brazil ON 01-Mar-13 2 500 MHz
TIM 30-Apr-13 2 500 MHz
VIVO 30-Apr-13 2 500 MHz
(o] 25-Jul-13 2 500 MHz
Colombia UNE 14-Jun-12 2 500 MHz
Bolivia ENTEL 16-Dec-12 700 MHz
VOX 18-Feb-13 AWS
Paraguay
PERSONAL 08-Feb-13 1900 MHz
Uruguay ANTEL 13-Dec-11 AWS
Chile CLARO 28-Jun-13 2 500 MHz
Venezuela DIGITEL 15-Oct-13 1800 MHz

Source: GSMA Intelligence
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1.4.3

New services ano
applications

Latin America is on the cusp of a new wave of mobile applications and
services, brought about by the near ubiquity of mobile network coverage
and with 3G (and soon 4G) networks bringing higher data speeds. Falling
mobile device prices will bring smartphones and tablets in range of an
increasing proportion of the population. Latin America to date has been
relatively slow to adopt the new services and applications compared to
some other regions around the world. However, there are signs that this is
beginning to change, a trend that is likely to accelerate as 4G deployments

gain critical mass.

As a result, the traditional network operators
are expanding their business models,

while new players are rapidly emerging

and successfully competing in the battle

to attract new consumers. According to
Comscore®, 8.1% of Latin American internet
users access through mobile devices, a
figure that has doubled over the last year.
We have already touched upon the growing
adoption of online messaging services such
as WhatsApp and LINE, whose popularity
is likely to increase along with smartphone
penetration rates.

Users of social networks in LatAm tend to
use mobile devices to access their accounts
more than in developed markets. For
example, more than half of Facebook users
in Argentina, Brazil and Mexico access the
service through mobile phones and tablets,
according to statistics from the company.
Facebook’s largest Latin American market

is Brazil with 76 million monthly active

users as of June 2013; with 57.9% of these
connecting through both laptops and mobile
devices. Second was Mexico, with 47 million
monthly users, of which 74.5% connect
through mobile phones and tablets, while in
Argentina the country registered 22 million
accesses, of which 59.1% use mobile devices.

Another example of these trends is the
growth of machine-to-machine (“M2M”)
connectivity. M2M connectivity is the ability
of devices to communicate with each other
independent of any human input (also
referred to as the “Internet of Things”).
According to research by Machina, there
were 19M M2M connections in LatAm at the
end of 2012. However, growth is expected to
be strong over the coming years, with the
total reaching 84M by 2017.

9.  http://www.comscore.com/Insights/Press_Releases/2013/5/comScore_Releases_2013_Latin_America_Digital_Future_in_Focus_Report
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M2M CONNECTIONS LATAM
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Source: Machina

Forecasts from Machina suggested that the
revenue opportunity for mobile operators
from connected devices and associated
new services in the region could be as

high as US$ 92B by 2020°. There is the
additional opportunity for new services and
applications in adjacent industries that can
also bring meaningful social benefits to the
region.

The Brazilian mobile market is seeing
particularly strong growth in M2M services.
The current M2M base in the country has
surpassed 6M connections, implying that
M2M connections now represent more than
10% of total post-paid connections in the
country. Some common examples of M2M
services are mobile credit card terminals, in-
vehicle anti-theft systems, and smart utility
meters.

The M2M segment is expected to experience
rapid growth due to expanding applications
and also government initiatives to stimulate
growth. As part of tax relief provided

through the “Brasil Maior” program, the
government in September of 2012 included
a tax reduction on M2M lines. Traditionally,
these lines have been subject to the same
Fistel tax that applies to all other telephony
lines, which is collected upon activation
and then annually. However, this tax created
a disincentive for M2M lines that typically
generate significantly lower ARPU than
typical post-paid connections. While the
exact size of the tax cut has yet to be
clarified, this move should provide a further
boost to the growth of M2M connections in
the country.

We explore in more detail later in the report
the appropriate regulatory measures that are
needed to help encourage the development
of new mobile services and applications, as
well as the potential of these new services to
make meaningful contributions to a number
of the pressing social and environmental
challenges that the region is facing.

10. http://connectedlife.gsma.com/the-connected-life-a-usd4-5-trillion-global-impact-in-2020/
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1.4.4

Mobile broadband to
fuel data growtn In
‘egion

Data volumes and revenues are growing strongly across the region. For
example, Entel in Chile reported data revenue growth of just under 30%
per annum between 2010 and 2012. The full commercial launch of LTE
services and the increasing adoption of new application and services
should see growth rates remain strong in that country.

Forecasts from CISCO suggest that data traffic in Latin America will grow
at a compound annual rate of 67% out to 2017. This is ahead of the growth
forecast for more developed markets such as Europe and North America,

though slightly below the growth forecast for Asia-Pacific.

LATAM DATA TRAFFIC
(TB per month)

123k
CAGR 2012-17
Wk O/
304 & I 0
179 &
e K
ms .
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N N

2014
2015
2016
2017

Source: Cisco VNI Mobile Forecast, 2013
Note: data traffic includes both cellular and other wireless technologies
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Average data speeds will increase in Latin America over the next few
years, helped by further build outs of 3G networks and in particular

the increasing uptake of 4G services in the region. There is a general
connection between higher data speeds and increased data usage,
although there can be a time lag before this effect is seen. Data speeds in
Latin America will though continue to lag those in other emerging market
regions due to the slower rate of 4G adoption in the region.

AVERAGE MOBILE DATA SPEED

(kbps)
3036 kops
2207 kbps
2012 2017/

Source: Cisco VNI Mobile Forecast, 2013
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Total investments by
operators in the region over
the last four years have
totalled over US$ 48 billion.
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1.4.5

Ongoing Investments
- to support growtn

Operators in the region are continuing to invest in their networks to
improve coverage and network capacity, particularly in regard to quality
of service issues. Total investments by operators in the region over the last
four years have totalled over US$ 48 billion. Investment levels are likely to
increase over the coming years as LTE deployments increase in the region
and operators continue to improve coverage and capacity for existing

3G networks, with almost US$ 64B set to be invested over the four year
period out to 2017.

For example, Oi in Brazil announced last For the region as a whole, America Movil
year that the company plans to invest announced in 2011 that it planned to invest
R$ 1 billion (US$ 493 million) building out US$ 10 billion per annum over the next five
its LTE network in the country over the years in its telecom operations, the large
period out to 2015. TIM Brazil plans to invest  majority of which would be invested in its
US$ 5.4 billion over the period 2013-15 in mobile networks. In the first half of 2013,
order to further improve network coverage, Telefdnica invested over US$ 2.2 billion

to accommodate ongoing growth in the across the region, the majority of which was
company’s subscriber base and to further invested in its mobile operations.

improve service quality.

MOBILE CAPEX LATAM
(B) 1
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Source: Wireless Matrix, A.T. Kearney analysis
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ECONOMIC
CONTRIBUTION

OF MOBILE IN
LATIN AMERICA

2012

2020

Ecosystem Contribution
to Public Funding

2012 2017

US$ 39 B public funding

contribution from MNOs alone.
Since 2011 operators have paid
over US$ 3 B in spectrum fees.

MOBILE WILL ACCOUNT FOR

US$ 2118 &S 15

U35 3508 @ o= o8

Ecosystem Jobs Created

2012 2020

dadk

Direct employment by the mobile
ecosystem increase to 453k by 2020



Mobile Addressing the Digital Divide

Mobile broadband
can provide
affordable service
to households at
the bottom of the

pyramid in several . . .

ways. EXTENDING ACCESS REDUCED PRICING
TO THE INTERNET PRICES FLEXIBILITY

Socio Economic Impact

mHealth MmEducation

@SS 168

Revenue opportunity by 2017

()33 28

Market value by 2020

mAutomotive

Smart Cities

CONNECTIONS

' Revenue opportunity by 2020

with over 90M connections

@23V

Forecast to reach by 2020

Mobile Money

. 0 Greater financial inclusion
would not only yield
economic benefits for the
0 region, but also enhance the
social welfare of millions of

Latin Americans currently
unbanked or under-banked.

of adults in Latin America
remain unbanked.

Note: For detailed sources see rest of section.
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Mobile IS a corner stone of

_atin America’s soclal and
economic development

2.1

Economic Contribution of Mobile

The mobile industry is already a cornerstone of Latin America’s economy, contributing
3.7% to the region’s Gross Domestic Product (GDP) in 2012, well ahead of the
comparable figure for developed regions (for example 2.1% in Europe). This figure
includes a direct contribution from the mobile ecosystem of US$ 84 billion (1.5% of
GDP), measured on the basis of “value add” (estimated as gross profit, or revenue
less direct cost of sales) , as well as indirect contributions to the wider economy and
productivity. The mobile ecosystem covers a number of players including the mobile
operators, as well as infrastructure providers, handset manufacturers and content
providers. The contribution of the mobile industry goes well beyond this direct
contribution, due to its impact on other sectors.

MOBILE ECOSYSTEM REVENUES
(2012, US$ B)

1073

Al 23 J0.8
3

INFRASTRUCTURE NETWORK HANDSET DISTRIBUTORS CONTENT AND
OPERATORS DEVICES SERVICES

Source: GSMA Intelligence; EIU; GSMA; BCG analysis

45



MOBILE ECONOMY LATIN AMERICA 2013

MOBILE ECOSYSTEM DIRECT CONTRIBUTION TO GDP

(Value add US$ B)

INFRASTRUCTURE NETWORK

OPERATORS

20.3

1.0%

14

0.1%

Suppliers of Mobile

network
operators

infrastructure and
support services

La/s

GOP CONTRIBUTION

HANDSET
DEVICES

il

0.1%

Wireless
handset device
manufacturers

U3s 848

IN'VALUE ADD

DISTRIBUTORS

il

0.2%

Distributors
and retailers
of mobile
communications

U5s 1318

IN ECOSYSTEM
REVENUES

CONTENT AND
SERVICES

Mobile
content and
service app

providers

Source: GSMA Intelligence; EIU; GSMA; BCG analysis
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The mobile industry’s economic contribution can be measured in terms

of both supply and demand effects. The supply-side effects include

the direct contribution from the mobile operators, as well as adjacent
industries in the broader mobile ecosystem (as discussed previously). In
addition, there is the indirect impact of the mobile industry on the wider
economy (referred to as the “multiplier effect”). The demand-side impact
comes from the productivity gain from workers using mobile technologies
for their work.

This productivity gain contributes an additional 1.9% in GDP to countries in Latin
America. Most of this gain comes from the increased productivity of “highly
mobile” workers (estimated at 30% of the region’s workers in 2012), with a much
more modest benefit from those in the agricultural and fisheries sector. This
impact in total is equivalent to a further US$ 101 billion contribution to GDP.
Finally, there is a 20% uplift effect from the mobile ecosystem, which accounts
for the broader range of good and services in the economy used by the mobile
ecosystem (referred to as the multiplier effect). This translates to a total GDP
impact from the mobile industry of nearly US$ 211 billion in 2012, equivalent to
3.7% of Latin American GDP.

WIDER GDP CONTRIBUTION OF MOBILE
(US$ B, 2012)

TOTAL IMPACT

MOBILE ECOSYSTEM INDIRECT IMPACT

Source: GSMA Intelligence; EIU; GSMA; BCG analysis



MOBILE ECONOMY LATIN AMERICA 2013

MOBILE ECOSYSTEM JOBS
(Thousand, 2012)

ol 4 Jod

4. 14

I

INFRASTRUCTURE NETWORK HANDSET DISTRIBUTORS CONTENT
& SUPP. SERVICE OPERATORS MANUFACTURERS & RETAILERS & SERVICES

MOBILE
ECOSYSTEM

Source: GSMA Intelligence; annual reports, Factiva, BCG Analysis

303,000

The mobile ecosystem contributed
directly about 353,000 jobs across
Latin America in 2012. The main
portion of this comes from the
network operators themselves
(supporting 232,000 jobs), and with
significant contributions also from
infrastructure and support services,
as well as distributors and retailers.




Etd MOBILE ECONOMY LATIN AMERICA 2013

The mobile ecosystem also contributes significantly to public funding in Latin
America. Payments come from a range of areas including VAT and other indirect
taxes on both mobile services and handsets, corporation tax, as well as social
security and other employment taxes. The overall contribution in 2012 was
around US$ 39 billion. Mobile operators have also contributed substantially to
public finances in the region for spectrum fees. Since 2011, operators in the
region have paid over US$ 3 billion in spectrum fees, with upcoming Digital
Dividend auctions in many countries likely to raise significant additional amounts.

DIRECT CONTRIBUTION TO PUBLIC FUNDING
(US$ B)

3.0 36.6

TOTAL

Source: GSMA Intelligence; annual reports, Factiva, BCG Analysis
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With the region’s mobile industry still offering significant growth potential,
helped by the ongoing uptake of mobile broadband, further LTE build outs and
the launch of new services and applications, the economic contribution of the
mobile ecosystem in the region will increase in the future. By 2020, analysis

by BCG suggests that mobile will contribute over 4.5% to Latin America’s GDP.

In addition, the sector is forecast to support over 453,000 direct jobs and
contribute over US$ 50 billion to public funding in 2020.

MOBILE ECOSYSTEM FUTURE CONTRIBUTION TO GDP
(US$ B)

Jal
10 32

3
o

o os

3.7% 3.8% 3.9% 4.0% 4.1% 4.2% 4.3% 4.4% 4.5%

2012

2020

Source: GSMA Intelligence; EIU; GSMA; BCG analysis
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2.2

Mobile plays a pivotal
‘ole In addressing the

Mobile has already played a significant role in Latin America in bringing
access to voice services to consumers who did not have access to fixed
line services, with the mobile subscriber penetration rate of 52% compared
to the fixed line penetration rate of under 10% (with penetration defined
on a population rather than a household basis). Mobile broadband is now
playing a pivotal role in broadening access to the internet in the region

and bridging the “digital divide”, as well as opening the door to a range
of innovative new services and applications that can bring real benefits to

businesses and consumers.

In the majority of countries in the region,
mobile broadband penetration rates are now
significantly higher than fixed broadband
(with penetration rates defined in terms of
total population).

This highlights the important role that mobile
broadband can play in broadening access to
the internet, in the same way that mobile has
already brought access to voice services. For
example, over half the homes in Brazil have
mobile phones but not a fixed line for basic
voice services. This perception is growing,
and mobile broadband is now increasingly
seen as essential by a growing number of
people across all income and education
levels.

51

Mobile broadband and other new services
enabled by 3G and 4G network deployments
and devices play an important role in driving
economic growth, especially through effects on
productivity and increased economic activity
in a range of adjacent industries. Growth in
mobile data and mobile broadband transforms
the way consumers and businesses operate
and communicate, as well as opening the

door to new applications, content generation
and customised services that can bring
opportunities for local small and medium
enterprises to participate in the mobile value
chain.
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FIXED VS MOBILE BROADBAND PENETRATION 2012

pery R .7
I ;o
Ecuador 8.9%
Colombia 8.6%
Nicaragua 8.5%

Brazil R, 32.3%
[, 2.7
Uruguay 21.7%
chile T 27.0%
Mexico 20.6%
- I, 17.0%
Jamaica
I, 6%
Panama

Costa Rica 36.2%
[, 6.5

Venezuela 26.8%

Argentina 21.9%

m MOBILE BROADBAND

aiei N 2.6%

Honduras I .c%
El Salvador I ’.2%
Bolivia I ©.0%
Guatemala I 5.2
Dominican Rep. I .
Paraguay I ;-0

Source: GSMA Intelligence; Telegeography

The scope for mobile to address a number of
social goals in the region has already been
touched on in this report. The GSMA recently
commissioned a report" to look at the specific
role of mobile broadband and its ability to
address the “demand gap” that exists for
broadband services for populations at the
‘bottom of the pyramid” (households with low
incomes). In Latin America, households in
the three lowest income deciles have average
monthly household incomes below US$ 114.
Mobile networks have already made a major

contribution to addressing the demand gap for

voice telephony in the region amongst these
income groups.

While a number of public policy initiatives
focused on tackling the affordability barrier
by, for example, launching “social broadband”
products at lower price points, have been
effective, their contribution has been primarily
limited to enhancing adoption by the middle
classes. In order to tackle the broadband
demand gap at the bottom of the pyramid
(“BoP”), it is necessary to deploy new
strategies that should complement direct
policy intervention in fixed broadband.

1. http://www.gsma.com/latinamerica/gsma-mobile-broadband-connect-latin-americans-bottom-income-pyramid

52



Etd MOBILE ECONOMY LATIN AMERICA 2013

The potential of mobile broadband to tackle the
affordability barrier at the BoP replicates the experience
of wireless in addressing the universalisation challenge
of voice telephony. The combination of pre-paid offers
and “calling party pays” has enabled mobile voice
telephony penetration rates to reach, on average, 60.7%
at the bottom of the socio-demographic pyramid in
2012, up from 42.9% in 2007. In this sense, the question
is not whether the mobile platform can replicate the
“massification” success achieved in voice telephony to
broadband, but how it could be done.

Mobile broadband can provide affordable service to

households at the bottom of the pyramid in several ways.

REDUCED PRICES

Firstly, driven by competition in the wireless market, mobile broadband prices,
both in personal computer connectivity (through USB modems) plans and in
data plans for smartphones, have been significantly reduced in recent years.

PRICING FLEXIBILITY
Secondly, mobile broadband offers pricing flexibility that allows consumers to

purchase services based on what they can afford (by day, by download volume,
or by type of Internet service being accessed).

MOBILE ACCESS TO THE INTERNET

@ Thirdly, mobile access to the Internet through smartphones overcomes other
barriers to broadband adoption at the bottom of the pyramid (such as, for
® example, the cost of purchasing a personal computer, limited digital literacy,
or lack of access to electricity).
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In general across Latin America, markets with greater competitive intensity have seen the
most pronounced price reduction. Due to the competitive intensity in the mobile broadband
sector, service tariffs have dropped between 7.3% for dongles and 52% for smartphones in
the last three years, which has increased service affordability. For instance the average price
for the most economic mobile broadband plan for computers with at least 1 GB of download
volume cap (US$ ) in Latin America has consistently fallen over recent years. In 2010, the
average price of the least expensive plan was US$ 19.59. By 2011 it had dropped to US$ 17.60
and by 2013 it reached US$ 15.60 (an annual decline of -7.3%).

LATIN AMERICA: AVERAGE MOBILE BROADBAND PLANS
PRICING EVOLUTION

US$
21 Il 1GB Cap Dongle Plan
' B 1GB Cap Smartphone Plan

13.6 187

116

16.3
15.6

I I 144 I I 144

Q210 Q2N Q212 Q213

Source: TAS Consultancy, 2013
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Some of the most economical mobile
broadband plans (for USB modems) are

in Bolivia and Peru, countries that have
amongst the highest prices for fixed
broadband. The arrival of a new entrant

in Bolivia saw material price declines for
mobile broadband in 2011, which as well

as driving a sharp increase in mobile
broadband penetration, also saw a fall in
fixed broadband connections. This suggests
that attractively priced mobile broadband
packages can play a clear role in substituting
for fixed broadband connections. Combined
with the relative ease of deployment of

mobile broadband coverage in rural areas
compared to fixed line (whether via ADSL or
cable networks), mobile can play a role in
addressing broadband access and the digital
divide for some of the most vulnerable social
sectors.

Capped access plans are popular across
Latin America, and allow users to only pay
for the access they need. Another tiering
mechanism used by operators is to offer
pricing based on the type of applications
used e.g. some plans only include email
access or chat applications (MSN, Yahoo
Messenger etc.).

LATIN AMERICA: EXAMPLES OF DAILY CHARGE PLANS

OPERATOR TERMINAL DAILY PRICE
Dongle A$5.00 Us$ 0.96
Argentina CLARO
A$1.00 US$ 0.19
oo [T
VIVO Dongle R$2.99 US$ 1.48
TIM US$ 0.25
Chil CLARO Dongle C$1,886.00 US$ 3.98
e
ENTEL C$250.00 US$ 0.53
Dongle | C$2,900.00 US$ 1.56
Colombia MOVISTAR
C%$2,900.00 US$ 1.56
Dongle $M 15.00 US$ 1.24
Mexico MOVISTAR
$M 19.00 US$ 1.58
Dongle $U 20.00 Us$ 1.57
Uruguay CLARO
$U 10.00 US$ 0.52

Source: Compilation of operators performed by TAS
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There are other advantages from the use of mobile broadband to address issues around the
digital divide. It does not require any IT literacy as compared to operating a computer (as
required for fixed broadband), while it is not impacted by issues around the local availability
of electricity, which can be an issue in some markets (e.g. nearly 8% of homes in Ecuador do
not have electricity, nor do 6.4% in Colombia).

The graph below shows how some of the existing MBB plans are able to penetrate into the
lowest three income deciles in Brazil, Argentina, Colombia, Ecuador and Mexico.

LATIN AMERICA: COMPARATIVE AFFORDABILITY BY
INCOME DECILE
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It is clear that mobile broadband can provide a solution to issues around the digital divide
and the broadband adoption gap in Latin America. The potential role of mobile broadband
in addressing the particular problems at the BoP demonstrates the need for policy makers
to provide the right framework for the further build out of these services. In particular,
spectrum availability (a topic that we explore in more detail later in the report) will improve
the coverage and capacity of mobile broadband services, which should in return see a
reduction in prices and increased take up of services by those with the lowest income levels.
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2.3

SOCIO Economic Impact

There is the clear potential in Latin America for the mobile
industry to generate a greater socio-economic impact through
collaborative platforms and mobile-enabled services than

it already does. As the mobile ecosystem evolves, it is also
inspiring innovative and socially relevant business models

that go far beyond communications and into the provisions of
essential services such as energy and healthcare.

Mobile and internet platforms are important social tools, with
anyone able to create content and instantly disseminate
information worldwide via blogs as well as social media sites
such as Facebook and Twitter. This has societal implications
that go beyond entertainment since social media can help
participation in the political process, allowing a far greater
number of individuals a voice for their opinions via sites such
as Twitter.

Many emerging markets face multiple challenges today. Those
that have large rural populations in particular face difficulties
providing access to basic infrastructure and services such

as electricity, education, healthcare and banking. In contrast,
urban areas face challenges in terms of dealing with issues
around congestion, the efficient provision of public services
and the need to manage the environmental impact of rapidly
growing urban populations. We look in this section at the
potential benefits that this developing new ecosystem and
new services can bring to both the economic and social
development of the region.
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mHealth

As governments around the world struggle to meet the dual challenges
of rising demand for health services and increasingly tight budgets, they
have an urgent need to find solutions that are both affordable and that

can also extend quality care to all citizens. The health challenges faced by

governments in Latin America vary from country to country, depending
on demographic shifts and levels of development. In the more advanced
economies of the region, the key challenges are increasingly around

lifestyle diseases and the quality and sustainability of healthcare provision.

Diabetes has become a major problem
across the region, for example as in Mexico
where type |l diabetes is now the main cause
of death for women and the second cause
for men. Mexico and Brazil are officially

in the world’s top 10 countries reporting
highest incidence, though it is estimated that
only just over half of the expected diabetes
population have been diagnosed'. Health
Ministries across Latin America report that
diabetes is now the main cause of death for
women and the second cause for men. More
than 50% of people with diabetes are under
60 and poor management of the condition
affects earning potential of families leading
to substantial impacts on quality of life and a
country’s GDP®.

In more developing countries in the region,
such as a number of those in Central
America, the challenges revolve around
increasing access to basic healthcare and
disseminating information that can save
lives. Even in the more developed economies
in the region, there may be issues around
providing healthcare in more rural and
remote regions.

At the end of June 2013 there were 92
mHealth deployments active in South
America, up from 83 in October 2012.
Forecasts from PWC indicate that Latin
America will account for 7% of the world’s
mHealth market by 2017, with a total
market size of US$ 1.6 billion'. The greatest
opportunity for mobile operators is likely to
be in areas such as remote monitoring and
chronic disease management.

mHealth Revenue
Opportunity by
Region 2017

Source: GSMA PwC February 2012

12. International Diabetes Federation 5th Atlas 2012

13.  http://www.gsma.com/connectedliving/gsma-pwc-report-touching-lives-through-mobile-health-assessment-of-the-global-market-opportunity
14. http://www.gsma.com/connectedliving/gsma-pwc-report-touching-lives-through-mobile-health-assessment-of-the-global-market-opportunity
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mHealth deployments are now being rolled out across the
region, and we highlight a number of examples below:

e TIM launched a pilot in Brazil of the

MyDoctor@Home solution, which allows
patients suffering from cardiac, diabetic

or lung ailments to measure their clinical
parameters from home and transmit this to
the e-Health Connecting Platform, using any
available fixed-line or mobile network. The
results can then be accessed by patients
and medical staff to view data via their
smartphone, PC or television. The system
can be configured to other uses, such as
providing clinical measurement timings and
reminders, alerts to take medication and
escalation notifications if any measurements
are outside the preconfigured safe range.

e GlicOnLine is a free system made to help
diabetic patients in their day-to-day lives
by automating carbohydrate-counting and
calculating the right dose of insulin. The
application is controlled by physicians,
and patients are able to log their sugar
levels. The app is free, and patients can
use it online or on the mobile phone; it
only requires that patients have a data
plan in their mobile service.

¢ Dulce Wireless Tijuana is a trial set up
to examine how the chronic care model
together with 3G wireless internet access
can be used in diabetes management to
improve patient care for marginalized
communities. The trial has recruited
over 200 patients and has shown some
promising preliminary results.

The GSMA and PwC have recently published a report looking at the

challenges of providing healthcare in Brazil and Mexico, and the scope
for mHealth applications to address these'™. Both these countries have a
considerable gap in physical and human healthcare resources compared,
for example, to OECD countries. This shortage of resources restricts the
availability of universal healthcare to only around 50% of the population,
leaving 85 million Brazilians™ and 52 million Mexicans' outside the
coverage of universal healthcare. Most hospitals are clustered in urban
centres, and improving access to healthcare in rural areas is a challenge.

inequality in access to healthcare.

The lack of healthcare facilities in rural or low income areas also creates an

15.  http://www.gsma.com/latinamerica/wp-content/uploads/2013/05/mhealth-brazil-mexico.pdf
16. www.thelancet.com, The Brazilian health system: history, advances, and challenges
7. www.thelancet.com, The quest for universal health coverage: achieving social protection for all in Mexico
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According to PwC'’s analysis, by 2017 the potential of

mHealth will be significant:

mHealth could enable an additional 28.4
million people access to the healthcare
system in Brazil, and an additional 15.5
million to the same in Mexico, without
having to add a doctor;

their lifestyle and reduce the impact of
chronic diseases, prolonging lives;

could be reduced by US$ 14 billion in

Equip around 16 million citizens to improve

Total healthcare spend (public and private)

Brazil and US$ 3.8 billion in Mexico while
providing the same care impact.

These savings would be enough to treat an
additional 4.3 million patients in Brazil, and
an additional 2.3 million in Mexico.

Enhanced productivity could add US$ 4.6
billion and US$ 8.4 billion to the GDP of
Brazil and Mexico respectively through
increased wages and taxes.

RANGE OF MHEALTH BENEFITS IN 2017 UNIT BRAZIL MEXICO
100% adoption 10% adoption (if | 100% adoption 10% adoption (if
(full potential) no action taken) (full potential) no action taken)
Estimated population in 2017 M 216.6 1211
Additional Patients Reached M 284 3 15.5 1.7
Total care cost saved US$ B 14.1 1.5 3.8 0.4
Public Care Cost Saved US$ B 6.9 0.7 1.9 0.2
Add|t|ona! Pz?tlents accgmmodated M 43 07 23 03
within cost savings
Additional economm output generated by USS B 46 05 8.4 0.9
healthier patients

Source: GSMA Intelligence; PwC

Multiple adoption barriers - regulatory,
economic, structural and technological

- stand in the way of delivering these
benefits. For this reason the initial focus

for driving adoption rests on policy makers,
regulators and those that fund healthcare
(governments or private providers). The
lack of a regulatory framework that
establishes the accountability of various
stakeholders, the absence of clearly defined
business models and the fragmented and
performance- agnostic nature of healthcare
systems are some of the barriers that

aggravate the reluctance to adopt mHealth
created by a lack of clear evidence.

Unless these issues are addressed, the
analysis estimates that Brazil and Mexico
would only see around 10% of the potential
benefits from mHealth. Although the
development of mHealth will be gradual,

we do not expect significant increases in
uptake in the coming years until there is
intervention by policy makers and the bodies
that fund healthcare provision.
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2.3.2

mEducation

Many countries in Latin America face a range of challenges in education.
The key issues include high drop-out rates, especially in secondary
education; high rates of illiteracy; limited access to education; low
educational quality; and insufficient teacher training programmes. These
problems are especially pronounced in low income urban and rural
populations. Increasing the quality of education and broadening access
to schooling and skills based learning is therefore a key policy area for
governments.

New forms of education—delivered through
mobile technology—can address a number
of these issues and help make education
available to everybody. The specific concerns
of education authorities vary according to
the level of development their country has
reached. For emerging countries many are
still struggling with the task of delivering
quality education to their citizens, while for
some of the more mature economies and in
urban areas the challenge is one of cost.

The advantage of mobile technology is that
it can address issues of quality as well as
access (through cost reduction). Not only
can mobile devices give both teachers
and students access to academic content
remotely, wherever they are, the quality of
that content can be consistently high with
richly interactive features that are both
entertaining and effective learning tools.
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There are a range of mEducation initiatives already
underway in the region:

» Connect to Learn is an initiative from e Claro Brazil has partnered with Velti to
Ericsson and Entel that offers education drive participation in its “Claro Linguas
for rural students, in three schools in Chile Muda sua Vida” (“Change Your Life”)
that previously did not have access to language course program that offers users
technology. Mobile broadband connectivity an opportunity to learn English via their
has been implemented in one secondary mobile phones. A new marketing campaign
school as well as two primary schools, recruited over 2 million participants into
all located in rural Ninhue, in southern the programme, from an initial base of
Chile. The program also includes online just over 600,000, in less than a three
educational resources, a cloud-computing month period. The message-based English
solution in a low-maintenance and easy- language courses are available to Claro
to-use model and relevant training for customers from R$1.99 per week.
teachers;

The GSMA published a study with McKinsey & Co in 2012 that estimated
the LatAm mEducation market could be worth US$ 2 billion by 2020,
representing a 54% CAGR from 2011 and showing the highest growth
potential of any region in the world. The same study suggested that over
90% of this revenue opportunity would lie outside the provision of basic
connectivity, in areas such as the provision of content and related software
and platforms.

18. http://www.gsma.com/connectedliving/gsma-and-mckinsey-transforming-learning-through-meducation
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2.3.3

mAutomotive

mAutomotive applications are fast becoming a reality in Latin America,
helped by positive regulatory action in a number of markets. The majority
of deployments to date are in the areas of fleet tracking and vehicle
security, with the need to improve the efficiency of logistics networks, an
important consideration in the region.

Brazil has the fourth largest auto industry in  Telefdnica’s Vivo subsidiary in Brazil has
the world, and the SIMRAYV Project requires launched a cloud-based platform for its
that new vehicles are equipped with stolen M2M services named Smart Centre. The
vehicle tracking systems that enable a car to  new platform will be used by Vivo for a

be located remotely. The regulation includes partnership with GM’s OnStar telematics

all modes of motor vehicles, including services in Brazil. In addition to the OnStar
cars, lorries, coaches and motorcycles. This partnership, the Vivo M2M Smart Centre
provides a substantial revenue opportunity, platform has been developed to support the
both in the provision of the embedded Brazilian SIMRAV Stolen Vehicle Tracking
SIM and related hardware, as well as from (SVT) programme.

ongoing service provision.

mAutomotive Connections mAutomotive Revenues
(M) US$ M
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The Brazilian insurance company Porto Seguro (Sao Paulo, Brazil) launched
a service that allows it to track and monitor the driving of its automotive
customers. The company began testing the service in February of last year
and started installing SIM cards in vehicles in June of 2012. It is currently
providing the M2M service to about 2,000 vehicles owned by insurance
customers and aims to serve around 450,000 vehicles by 2014.

Forecasts for Machina suggest that the region will see strong growth in the
number of mAutomotive connections over the coming years, driven primarily
by security and tracking applications. However, other applications will also
see strong growth, including areas such as pay as you drive insurance and
in-car entertainment services.
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2.3.4

mCommerce and Mobile Money

Roughly 60% of adults in Latin America remain unbanked, ranging from 86% in
Nicaragua and El Salvador, to 44% in Brazil®. The market has failed to serve low-income
segments with formal financial services because the economics of “brick and mortar”
banking do not work for most private players. Leveraging high mobile penetration and
existing retail infrastructure, mobile money represents a clear opportunity to expand
financial access. Greater financial inclusion would not only yield economic benefits for
the region, but also enhance the social welfare of millions of Latin Americans currently

unbanked or under-banked.

While there are a growing number of mobile
money deployments in Latin America today,
the rate of adoption has tended to lag

that seen in other emerging markets such

as Africa and parts of Asia. Many cite the

lack of meaningful participation by mobile
operators in the mobile money value chain as a
hindering factor, often times due to regulatory
constraints. However, we have reason to

be optimistic about the future prospect of
mobile money in the region. Policymakers and
regulators are recognizing the critical role
mobile network operators play in the provision
of mobile money and are shifting towards
frameworks which allow competition of
business models. Recent regulatory changes
are enabling non-banks to issue e-money

in key markets, most notably Bolivia, Peru

and Brazil. Other markets, like Mexico, have
provisions that allow non-banks to acquire
limited banking licences to issue payments
instruments?°,

Enabled by this evolution in regulation, and
encouraged by mobile money success stories
around the globe, Latin American mobile
operators have launched new products and
services over the last few years. Two new
services launched in Brazil in Q2 2013: Oi
Carteira in partnership with Banco do Brasil
and Cielo, and Zuum, which represents a joint
venture between MasterCard and Vivo. Another
two services are expected by year end. TIM
announced plans to introduce a service in
partnership with Caixa Econédmica Federal, the
state-owned savings bank. Claro and Banco
Bradesco formed a joint venture in 2011 with

plans to introduce a mobile money service
offering in the near-term. Notably, many
mobile money services in the market today are
tied to companion cards to leverage existing
card acceptance infrastructure.

Millicom Group (Tigo) has been particularly
active deploying and growing mobile money
services in Africa and Latin America. As of Q2
2013, mobile financial services contributed
17% of Millicom’s recurring revenue growth. In
Latin America, Millicom’s Tigo Money service is
operational across multiple Central and South
American markets (Honduras, Guatemala, El
Salvador, Bolivia and Paraguay). The service
offers an affordable, fast, convenient and safe
way to send and receive money, buy airtime
credit, and pay for goods and services using a
mobile phone. In Paraguay, over a quarter of
Tigo’s mobile subscribers use mobile money?..

While promising signs are evident, there is
more to do for mobile money to take root in
Latin American markets. There are new areas
to develop the mobile money opportunity,
such as in the area of international remittances.
Mexico was the third largest country globally
for international remittances in 2010, with over
US$ 24B being received, with remittances to
emerging markets typically growing at 6-8%
per annum. International remittances are
attractive for mobile money deployments as
they can provide a source of funds for mobile
wallets, and ideally stimulate greater account
usage. Tigo Money in Guatemala, for example,
has partnered with Western Union to facilitate
international transfers.

19. Global Financial Inclusion (Global Findex) Database 2012

20. Faz, Xavier, A New Wave of E-Money in Latin America, CGAP June 2013: http://www.cgap.org/blog/new-wave-e-money-latin-america

21.  Millicom International Cellular S.A. 2012 Annual Report and Financial statements
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MOBILE MONEY SERVICES
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Note: See following for latest data: http://www.mobileworldlive.com/mobile-money-tracker

Regulation has been a key barrier to mobile
banking in the region, particularly the need
in many markets to introduce specific
regulations to allow mobile banking (in
contrast to the position in Africa, where

in the absence of any specific law to the
contrary, it is assumed mobile banking is
allowed). There are signs that this position
is changing, for example in Brazil there is a
proposal from the central Bank to improve
the regulation of mobile banking, though
this still needs to be approved by the
government.

One of the key enablers of mCommerce
will be Near Field Communications (NFC)
- a contactless radio technology that can
transmit data between two devices within
a few centimetres of each other. NFC chips
are now being embedded into mobile

phones, enabling an array of new digital
services, including in areas such as ticketing,
payments and access control (replacing
traditional keys).

On the NFC front, the GSMA is helping in the
planning process for the introduction of a
trial on the Rio de Janeiro transport system.
Once the project is completed and the trial
is underway there will be 250 participants
utilising an NFC Phone with a RioCard
transportation contactless ticket loaded

on the SIM. Similarly in Chile, the GSMA is
scoping a project with the government for a
pilot project on the Chilean metro. SP Trans,
the public transportation system of S&o
Paulo, is also considering including NFC in
its “bilhete Unico” platform, which integrates
metro, train and bus ticket systems
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2.3.5

Smart City

Urbanisation rates in a number of Latin America countries are relatively
high, averaging 79% for the region as a whole?? according to the UN, ahead
of Europe and only just behind North America. Latin America has 4 out of
the 15 largest urban conglomerates in the world: Mexico City (ranked 3rd),
Sao Paulo (6th), Buenos Aires (12th) and Rio de Janeiro (14th). The region is
expected to have 585 million urban citizens by 2030.

The issue of managing this rapid urban growth and moving to a more
sustainable development path is one of the key challenges of the 21st
century. In the developing world context, the primary challenge for cities

is typically over-congestion (both urban density and traffic volume)

caused by the unprecedented rapidity of urbanisation in the past 10-20
years. A further challenge is to develop the educational, transport and
communication infrastructure to incubate talent and to attract industry and
commerce. Smart City services and applications have the potential to allow
sustainable growth in urban areas and to reduce the impact of issues such
as congestion and pollution.

There are a number of early stage deployments already

under way in the region:

* In Chile, “Smartcity Santiago” was launched
in early 2013. Technologies that will be
implemented include smart metering and
an advanced metering infrastructure, smart
home automation. The goal is to demonstrate
both to local government and the city’s
residents of the benefits that these new
technologies can provide;

e Curitiba in Brazil has launched a Smart
transport system. The solution provides
electronic ticketing systems and fleet
management of public transportation. The
system has been praised by the United
Nations Framework Convention on Climate
Change for their ability to reduce CO2
emissions, while reducing congestion and
improving travelling times.

* Rio de Janeiro has implemented a system
that provides real-time information to the
city’s 6.2 million users of public transport

on the location of buses and average

journey times. The city is also using mobile
technology to enable the police to levy traffic
fines electronically.

Rede Ampla in Rio: Ampla is an electric
energy distributor, owned by Endesa Brazil,
which provides electricity to 73% of the

state of Rio de Janeiro, serving over 2 million
customers. The rate of urbanisation, the
nature of the accommodation (slums) and
the high crime rate led to an unsustainable
level of energy theft and bad credit risk. In
2003, Ampla began to roll out a pilot for a
new mode of smart meter. The pilot proved a
great success with losses from theft reduced
by more than 50%, the number of supply
interruptions reduced by more than 40%,
and lower operating costs. A wider roll out
followed, providing hundreds of thousands of
Ampla’s residential and business customers
with access to the Rede Ampla service.

22. http://esa.un.org/unup/pdf/WUP2011_Highlights.pdf
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SMART CITY CONNECTIONS
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Source: Machina

Forecasts from Machina suggest that the number of connected devices
will grow strongly out to 2020, with the greatest growth in the area of
smart metering. Growth in this area will be supported by regulatory action
in @ number of countries. Energy management supported by mobile
technology will be a key area of growth. The National Agency of Electrical
Energy (Aneel) published in 2012 a new regulation indicating that energy
distributors will have 18 months to offer electronic energy meters to
consumers, while there is a medium term goal of replacing over 60 million
meters in the country by 2021. According to a report by KEMA for the
GSMA, Brazil, along with China, India, Japan and South Korea has one of
the most ambitious smart meter deployment plans until 20202,

23. Why Mobile for Smart Utilities? - KEMA/GSMA, 2011. (http://www.gsma.com/connectedliving/wp-content/uploads/2012/03/kemawhymobileforsmartutilitiesreport5july2011.pdf
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2.3.6

mAgriculture

Across the world, agriculture faces four key challenges today. These range
from inefficiencies in the supply chain to weak market mechanisms and
lack of access to relevant financial services. Without access to timely
information, farmers are vulnerable to factors such as weather, pests and
disease, which can destroy their crops, harm their livestock, and keep
them stuck in the cycle of poverty. mAgri programmes have the potential
to improve the productivity and incomes of smallholder farmers in
emerging markets through commercial mobile services.

The uptake of such programmes in Latin America has
been relatively limited to date. However, there are a
number of active programmes at present:

* Pescando com Redes 3G project (“Fishing

with 3G nets”) was created in 2010 to
promote sustainable social and economic
development in fishing communities in the
city of Santa Cruz Cabralia, in southern
Bahia?*. The project had three stages:
starting with providing 3G coverage for

the community and mobile devices with
customized applications were provided to
fishermen. The apps give real-time weather
information and navigation assistance, as well
as live price feeds that allowed fishermen

to calculate their profit relative to the type
and quality of fish caught. The project was
then expanded to cover an oyster farm with
applications to monitor the water quality and
growing conditions. More recently, in March
2013, a “Centre for Innovation and Education”
was created to act as an incubator for local
ideas on new applications.

* The “DatAgro” project in Chile offers an SMS

service to farmers providing information on
weather, crops and other usual information.
The service is designed to operate over lower
speed (i.e. non GPRS) networks. After its

set up 2009, the DatAgro service proved
popular with local farmers. OneCoopeumo
member, Hugo Tobar, reported that his entire
crop for 2009 was saved by an SMS message
that urged him to delay planting because of
impending bad weather?.

In Mexico a significant investment has been
made in the MasAgro programme, which was
established to increase maize production by
85% and wheat production by 10% over the
next ten years. The programme includes a
mobile component that allows farmers to
access advice on agricultural management
techniques using mobile phones.

In Argentina, Telefénica are working with
Fedea (a major Argentinian grain and farm
products producer) to provide a machine
to machine sensor which monitors the
temperate in silo bags which allows the
customer to monitor the grains inside the
silos online and configure alarms if humidity
levels get too high.

24. http://www.qualcomm.com/media/documents/files/wireless-reach-case-study-brazil-fishing-with-3g-nets-english-.pdf

25. http://www.ictinagriculture.org/node/105
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The right investment climate

A major concern amongst operators across Latin America is
the need for a more transparent, predictable and consultative
regulatory regime. Specific issues cited include a lack of
transparency and consultation in decision making; unfair
practices that favour certain companies or technologies;
opaqgue foreign ownership rules; unclear (or a lack of)
industry development plans; and the inability to enact or
enforce contracts. To attract both national and foreign
investment, regulatory regimes must be transparent and
predictable. Decisions made by regulatory bodies can change
the business case for long-term investment at short notice.
The increasingly interventionist attitude of regulators in Latin
America means that new policies often result in inefficiencies
and the misallocation of scarce resources, which in turn can
disincentivise investment by operators. This can affect the

scope and scale of the mobile offer as well as the quality of
services offered to end users.



Mobile operators in Latin America are
planning to invest significant funds for

LTE licences and related infrastructure
deployments. In deciding where and how
much to invest, the level of transparency

and predictability in the regulatory regime
are clearly important criteria. There needs

to be great care and attention paid to
designing regional and national policies for
mobile markets in Latin America. Most Latin
American countries have set their own digital
agendas and national broadband plans,
although in some cases the potential role of
mobile operators to help to achieve these
goals is undermined. Certain policies are

not conducive to a successful mobile market
that supports investment and innovation:
these include overregulation; inefficient
political frameworks; poor educational

and research systems; and a misalignment
between State agencies concerning national
ICT agendas. For example, a number of
countries have introduced mobile-specific
taxes (through their finance authorities) that
affect adoption of new services (which is the
remit of the telecom authorities). Addressing
these kinds of issues would help improve the
operating environment for mobile companies
and allow a more productive collaboration
between the industry and government. This
in turn would have positive implications for
achieving national ICT goals, particularly

in bridging the digital divide and bringing
internet access and a range of new services
and applications to lower income and
disadvantaged groups across the region.

The quality of mobile services is increasingly
a focus for national governments and
regulators. However, regulatory measures
only focused on consumer perception will
not necessarily improve the situation, but
have the potential to create unexpected
outcomes and to defer investment and
innovation. Without a positive top-down
infrastructure development policy that
eliminates the scope for discretion and
impediments at the local and municipal

MOBILE ECONOMY LATIN AMERICA 2013

level, any quality standards will be very hard
to meet. Central and Federal governments
have a key role to play in harmonising
municipal regulations and ensuring sufficient
spectrum is provided to operators on a
timely basis. Improving coverage, investing
in new more efficient technologies and
providing sufficient capacity to cope the
with the increasing demand for data traffic
cannot be achieved in a short time frame

or with a focus on just one key regulatory
measure. A sensible and coordinated
regulatory framework in which collaboration
and consultation are at the centre of ICT
policymaking is a key requirement for the
mobile sector to thrive and to maximise its
social and economic impact.

The stability and consultative nature
of the political and regulatory
environment is very important for
the mobile industry; and particularly
in Latin America where there

have been significant shifts in
government strategy in a number
of key areas. Firstly, the lack of
transparency and industry inclusion
in regulatory decisions can reduce
the level of trust and confidence
among stakeholders. Secondly,
uncertainty in the regulatory regime
and the lack of a clear long-term
path for the industry’s development
increases the risk profile and
worsens the overall investment
climate with the risk ultimately
being transferred to consumers. All
of these factors reduce industry
investment, stifle competition and
constrain the provision of affordable
services for consumers.
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3.1

Uncertainty in the 2G licence
renewal processes

Many of the original 2G licences acquired in the 1990s are coming up for renewal in the
next few years across Latin America. This includes for example Colombia, Chile, Panama,
the Dominican Republic, Costa Rica, Bolivia and Uruguay. We are increasingly seeing that
new approaches and new criteria are being introduced by regulators as compared to the
conditions that were associated with the initial licence awards.

UPCOMING RENEWALS IN LATIN AMERICA

BOLIVIA

2016) Tigo (850)

PANAMA Telefénica (900)

(2016)
BRASIL ;
TIM and Oi (1800)
BRASIL . (2016)
20 Claro and Oi (1800)
PANAMA
2017) C&W (900)

ECUADOR

(2023) 850 MHz and 1900 MHz

VENEZUELA 850 MHz,1900 MHz and

£202 | 6100 | 102 | 02 | 9102 | 6102 | 4100 |

(2023) 900 MHz
_ CHILE )
(2026/2042) 1900 MHz in 2026 and 2042
MEXICO Movistar and lusacell (850
(2024-2025) MHz)

GUATEMALA
(2033)

850 MHz and 1900 MHz

* Paraguay is not included because they have 5 years licences.
Source: Bluenote MC
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Some recent renewal processes have proved
particularly challenging for the mobile
operators involved. For example, Telefénica
in Peru only completed its licence renewal
in January of 2013, even though some of its
licences expired in mid-2011. The operator
initially negotiated the terms of renewal
with the then government, but following
national elections it then had to repeat

the negotiation process with the incoming
administration. The new licence is valid

for a period of 18 years, but brought a
range of new conditions. These include the
requirement to offer “social tariffs”; to offer
free services to certain State administrations
(such as those in education, health and
security); and the obligation to provide
mobile coverage in all town and villages
above 400 people as well as satellite
internet coverage in 600 districts. This has
meant approximately US$ 1.2 billion in new
investment commitments for the operator

MOBILE ECONOMY LATIN AMERICA 2013 L

over the period of the licence term, which
is equivalent to around US$ 2 per head of
population per year.

The prospect of licence expiry creates
significant uncertainty for mobile operators.
Uncertainty about future rights to spectrum
can lead to operators reducing or delaying
investment in upgrading their networks and
deploying new services. The loss of rights to
spectrum currently being used for the supply
of services also carries risks to customers in
relation to the loss of service, a prospective
price increase or the loss of quality they
have been receiving. This situation also
creates risks for the national government

as it could impact the achievement of its
own ICT goals, create an unbalanced market
structure and in turn reduce the level of

tax income from the mobile operators and
indeed the broader mobile ecosystem.

UNCERTAINTY RISKS AND EFFICIENT USE

OF A SCARCE RESOURCE

Uncertainty

Lack of certainty around licence
renewal process

Uncertainty regarding the
continuing right to use spectrum

Uncertain spectrum valuation

Uncertainty around conditions
(coverage/ quality) of spectrum use

Efficient use of
resources

Clarity in the renewal
conditions and processes

Valuation of the spectrum in line
with future business reality

Licence terms that allow operators
to recover investments in new
technology deployments

Source: Bluenote MC (2013)
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The renewal process for mobile licences across Latin America
Is creating a climate of uncertainty for operators due to the lack
of clarity in a number of key areas:

Spectrum Valuation: estimations of the price for licence renewal should
take into account the changing scenario that the industry is facing: namely
one of increasing market saturation, commoditisation of basic services
and resultant pressure on margins and industry profitability. High prices
for licence fees could then produce inefficiencies in how operators allocate
their scarce capital resources;

Renewal Method: the need to have a clear, anticipated, objective and
transparent process defined well ahead of time with clarity as to whether
there is likely to be a renewal or some form of reassignment of the
allocated spectrum;

Conditions: any new conditions imposed upon the operators as part of the
renewal process should be feasible and have a clear economic valuation so
all sides can understand the real level of obligations that these conditions
involve. Coverage and quality of services issues should be addressed in a
flexible manner so as to avoid having unintended consequences on overall
investment levels in the industry.

Payment: the formulae used for setting licence payments and fees need to
be updated to reflect current realities. For example in Brazil, licence fees
are calculated as a percentage of operator income per spectrum band, but
this is now very difficult to measure as most areas of the country are served
with different bands;

Licence Duration: longer licences stimulate continuous investment in

new technology and upgrades to existing network infrastructure. Shorter
licence terms can discourage new investment and reduce the likelihood of
operators launching new and innovative services;

POO®® @

77

Spectrum Caps: spectrum holding limitations should be updated
accordingly to the increased demand and availability of other spectrum
bands.
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Best practices for the determination and inclusion of new conditions when renewing
spectrum licences need a collaborative and consultative approach between
operators and the public sector. Any potential new conditions should be carefully
reviewed in order to determine their economic cost and this should be factored into
the overall spectrum valuation at the time of the licence renewal.

Spectrum re-planning must be timely and carried out in consultation with the
industry and in an open and transparent way. The cost of renewing spectrum usage
rights should be based on achieving the best outcome for society (one which
maximises the economic and social benefits of the mobile industry), rather than on
maximising short-term revenue for government.

UNCERTAINTY AND ASSET REVERSION:

The Colombian Case

Significant controversy has surrounded
the issue of Colombia’s third licence
renewal renegotiation involving America
Movil’s Claro and Telefonica’s subsidiary
Movistar. The issue was whether the
operators should hand over their entire
telecoms infrastructure in the country to
the state once their concessions expire
in March 2014. Six companies were
originally licensed to begin operating

in Colombia in 1994 using equipment
inherited from the former public
monopoly. These six have subsequently
been reduced to just two firms, Claro
and Movistar, via a series of mergers
and acquisitions. It is estimated that the
pair have invested over US$ 3.6 billion
in their Colombian operations to date.
Under the 1994 licence terms it was
established that a concessionaire should
return their assets to the state once

the concession period had ended; the
original ten-year permits were renewed
for a further ten years in 2004. However,

legislation stipulating that licence-
holders must return only spectrum to
the state upon finalizing their contract
came into effect in Colombia in 1998
(and was confirmed in 2009 under the
new telecommunications law 1341),
effectively abolishing the previous asset
reversion clause. Claro and Movistar
were awarded contracts before that year,
while Millicom's Tigo, which was awarded
a licence in 2003, is under no obligation
to return infrastructure to the state upon
the termination of its licence. Seven
months before the licences’ expiration,
the two operators are facing not only
significant uncertainty about the third
term renewal but also on the ownership
of their network asset in the country.
Such a situation does not incentivise
long-term investment by the operators
in a country where they only recently
acquired 4G spectrum.
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3.1.2

The importance of predictability
and the presumption in favour of

licence renewal

The award of spectrum usage rights should
be completed well before an existing licence
expires — ideally upon initial issuance of a
licence along with a renewal expectancy

or at minimum of three to five years in
advance — to ensure continued investment
in networks. Governments and regulators
should provide a clear and open spectrum
road map to allow operators to plan their
investments with a clear understanding of
spectrum availability, costs and obligations.
The authorities should publish the criteria
that they will use to assess the renewal

as well as the terms and conditions that

will apply to the renewed licence. Licence
terms should be longer than 10 years, with

a range of between 15 and 20 years the
most frequent and seemingly optimal term
internationally. Latin American countries’
licence terms are typically established

for similar lengths but with a few notable
exceptions: Colombia (10 years) and
Paraguay (5 years with continuous renewal).
Venezuela, Brazil, Guatemala and Ecuador
have 15 years terms while Chile has a 30 year
term (Argentina has no time limitation on its
licences).

There should be an overall presumption in
favour of licence renewal across the region,
minimising the risk of service disruption

to customers. Reasons for not renewing
licences should be limited to spectrum
replanning or where there has been a serious
breach of licence conditions. Exceptionally,
a licence may not be renewed in relation to
the whole or part of the relevant spectrum.
However, before not renewing a licence for
this reason, regulators should first assess
whether competition is already effective

in the market; secondly identify whether
competition can be promoted by other
means such as the release of alternative
spectrum; and thirdly assess whether the
expected competition benefits will exceed
the potential costs such as in relation to
customer migration and the risk of deterring
investment?®.

26. Recommendations taken from CEG report for GSMA: “Licensing to support the mobile broadband revolution”, May 2012 available at www.gsma.com/spectrum
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SIMULATION OF UNCERTAINTY IMPACT OVER
INVESTMENT ON A MIDDLE SIZED MARKET OF 3
OPERATORS

381 381 381 381 < Total

Potential loss of
investments

Investments at risk

60 48 36 24 < Months Until Renew Date |

@ ........... ........|.|m|m|||||||||||||||||||||||||||||||||||||||||HH|||||HHHWHHHHH””“HHMHHHH @

Uncertainty

Source: Bluenote MC (2013)

A recent study by Bluenote MC for the GSMA market. Availability of information or even

looked at the relationship between high informal industry insights about the renewal
levels of uncertainty arising from uncertain could reduce the potential investment loss
licence renewal processes and their impact to only 35%. This provides some estimate of
on the investment levels of the incumbent the magnitude of the negative impact that
mobile operators?’. Their estimations show a lack of information or the absence of a
that a period of uncertainty in the two years presumption in favour of renewal can have
before expiration could potentially reduce on an operators’ investment levels.

capex by as much as 67% in a competitive

27. Based on the elasticity analysis over risk and investment Bluenote estimated a 1% increase in the WACC could reduce investment between 20-25%.
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3.1.3

Spectrum Licensing
Progress

Predominance of AWS and 2.6GHz
allocations

Until relatively recently, Latin America had seen a limited number of new spectrum
allocations, which meant that 3G services were typically deployed based on the flexible
regulation around the use of the existing 2G bands (the 850 MHz and 1900 MHz bands that
have been allocated in almost every country across the Americas). However, there have
been some signs of change in the last two years with the allocation of the AWS band (1700-
2100 MHz, a regional band for the Americas), and the IMT extension band (2500-2600 MHz,
that has a more global adoption). In addition, there have been a number of announcements
concerning plans to allocate the Digital Dividend band (700 MHz). Despite these positive
signs, the region is still lagging behind the 1300 MHz per that was set as a benchmark

for 2015 by the ITU?® to allow the proper deployment of IMT-2000 and IMT-Advanced
technologies.

Total Spectrum Allocated
in AWS and 2.6 GHz (MHz)

Mexico
60 MHz (AWS,
30 MHz unsold)
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80 MHz (AWS)

Colombia B 2 []
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150 MHz (2.6 GHz)
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Ecuador
30 MHz (AWS)

Peru
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Bolivia
30 MHz (AWS) Py, Paraguay
‘\ 40 MHz (AWS)
. ¥
20 MHE:(IR\IAIIS 4 . Uruguay
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28. Recommendation ITU-R M. 2078
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A total of 480 MHz of AWS spectrum

has been assigned to date across several
countries including Chile, Mexico, Ecuador,
Uruguay, Colombia, and Paraguay; and
most recently in both Peru and Bolivia.

This frequency band is also on the agenda
for regulators in Argentina, Venezuela, El
Salvador and Honduras. In addition, since
January 2010 425 MHz in the 2500-2600
MHz band have been allocated to eight
operators across Brazil, Chile and Colombia
that jointly represent just over 40% of total
connections in Latin America. Prices paid

in the recent Colombian auction indicate
the value in terms of MHz/POP of AWS
spectrum is almost twice that of the 2.5-
2.6 GHz band. This is mainly due to better
coverage and indoor penetration, as well

as the relatively good experience of North
America operators deploying LTE using this
band. The AWS band is building momentum
and this is likely to continue until the 700
MHz band becomes widely available, with
the only exception of Brazil as it is following
the European 2007 band plan in deploying
LTE in the 1900 MHz and 2100 MHz bands.

A recent report by Signals Telecom and 4G

Americas?® highlighted the fact that only five
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countries in the region have allocated more
than 300 MHz of spectrum; nine are in the
range between 200 MHz and 300 MHz, while
the rest of the countries vary between 130
MHz and 200 MHz. Using the percentage of
the ITU’s benchmark as a comparison, only
three markets (Brazil, Chile and Colombia)
approached 30% of the recommended level,
five reached 20% (Costa Rica, Nicaragua,
Puerto Rico, Peru and Uruguay) and the rest
are at between 10% and 20%.

This lack of appropriate spectrum goes

a long way to explain the fact that LTE
deployments in Latin America are still
lagging behind other regions of the world
(as we discussed earlier in the report).

Over the past three years, only 41% of
countries across Latin America (excluding
the Caribbean) have been allocated
additional frequencies for LTE in a variety
of bands, with only nine markets witnessing
LTE commercial launches to date. Mobile
operators in 13 regional markets are still
awaiting the allocation of additional
bandwidth, indicating that there is a need
for further spectrum capacity so as to foster
mobile broadband adoption.

SPECTRUM LICENSED TO MOBILE SERVICES

IN LATIN AMERICA
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29. Analysis of ITU Spectrum Recommendations in the Latin America Region (August 2013):http://www.4gamericas.org/documents/Analysis%200f%201TU%20Spectrum%20Recommendations%20in%20Latin%20America-

August%202013.pdf
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3.14

The importance of 7ZO0MHz to drive

4G LTE coverage

Operators have a pressing need for low
frequency spectrum such as the 700 MHz
band (698-806 MHZz) in order to enhance
their existing geographic coverage in a cost-
efficient manner, so allowing both better
indoor penetration and greater rural access.
Regional coordination to ensure harmonised
allocations of this band will be key if end
users are to enjoy the greater availability and
affordability of new services and devices;

as well as to allow roaming across national
borders and to avoid interference problems.

While the Caribbean (due to tourism links
with the USA) seems to be leaning towards
the US channel arrangement in the 700MHz
band (as used by AT&T and Verizon for LTE),
continental Latin America is aligning behind
the Asia Pacific Telecommunity (“APT”) that
uses a 2x45 MHz band plan. Ecuador made

an early allocation in 2012 of this band under
APT to state-owned operator CNT and it is
expected that Brazil and Chile will license
this spectrum in the first half of 2014. Other
countries that have committed to APT700
include Mexico, Colombia, Venezuela,
Panama and Costa Rica, while Argentina,
Uruguay and Peru are reportedly likely to
follow. Only Bolivia and Nicaragua have gone
against this continental trend. Bolivia has
allocated 700 MHz spectrum to Entel in 2012
and to Tigo in 2013 under the US band plan.
Nicaragua’s direct allocation to Claro and
Movistar might eventually shift to APT700
to align with its neighbours committed

to this band plan and also to provide the
two largest regional operators greater
compatibility with other deployments.

BAND PLAN DECISIONS IN LATIN AMERICA

FOR THE 700MHZ BAND

Mexico ——

Sep. 2012

O

Costa Rica Nicaragua
Mar. 2012
Panama

Oct. 2012 ‘
Ecuador —‘
Oct. 2012

Bolivia
Dec. 2012

chile ————@ o——

Feb. 2013

Dominican Rep
Apr. 2013

Venezuela
Apr. 2013

Colombia
May. 2012

. Adopted US Band Plan

Brazil
Feb. 2013

Uruguay
Dec. 2011

Argentina
Dec. 2012

Source: GSMA



The allocation of the 700 MHz band in
Brazil would help to stimulate economies of
scale and APT700 compatible equipment
affordability for other regional rollouts. The
Minister of Brazil as well as the President

of ANATEL are keen on stimulating a drive
towards massive 4G LTE coverage, today
limited to a very high frequency band

at 2500-2600 MHz (auctioned in June
2012), which is initially set to cover the
2014 FIFA World Cup key cities®*C. The use
of a lower frequency band such as that at
700 MHz would be needed in the future to
complement current service offerings and in
order to deliver greater coverage.

The widespread adoption of the APT700
band plan across Latin America would
further help to ensure global economies

of scale of the 700 MHz, bringing down

the cost of mobile devices and network
equipment production, while reducing
interference issues along borders and
promoting international roaming. A study
conducted by the Mexican regulator, Cofetel,
also shows that adopting the APT700 band
plan would result in the faster expansion

of network coverage than the US 700

band plan. Under the latter, it would take a
minimum of 2.5 years to deploy a network
covering the entire population of Mexico City,
against only 1.5 years under the APT700
band plan.

Broadcasters make only limited use of
the 689-806 MHz spectrum band in Latin

MOBILE ECONOMY LATIN AMERICA 2013 L

America, with a few exceptions in Brazil,
Colombia and the north of Mexico. This is

a positive factor when it comes to clearing
the upper part of the UHF band and
allocating it for mobile broadband service
provision. Many of the regional analogue
switch off dates have been placed after the
expected allocation of the 700 MHz band,
though in some specific cases, the effective
assignment of the frequencies could take
longer. For instance, in Brazil, the 700 MHz
allocation may happen in 2014, while the
digital terrestrial TV analogue switch off
process is expected to take place gradually
over a period of three years starting in 2015.
In Mexico, as stipulated by the nation’s
telecoms reform, the regulator aims to
transfer all of Mexico to digital TV by the
end of December 2015, while also looking
to allocate the Digital Dividend to an open
access wholesale operator in 2014.

A number of other bands have also been
assigned for LTE use in the region, including
450 MHz (only in Brazil for rural coverage),
1800 MHz (launched in Dominican Republic
and Venezuela), and 1900 MHz (in Uruguay,
Venezuela and Paraguay). In addition, the
900 MHz and 800 MHz may be selected

for LTE use in the near future. This shows a
fragmented LTE spectrum scenario in Latin
America at present with almost ten different
bands required to be supported by device
and chipset makers.

LTE NETWORK
LAUNCHES IN

850&1900MHz

CARIBEE AN 2.5 - 2.69GH
CARIBBEAN 1800MHz 5 - 2.69GHz
BY SPECTRUM
BAND 1900MHz

700MHz 17/ 21GHz

30. The goal of the Brazilian Government is to achieve 80% of area coverage of cities of more than 500,000 inhabitants by May 2014.
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3.1.5

Impact of delays in releasing the
Digital Dividend spectrum

We have already highlighted the importance of the 700 MHz Digital Dividend band in
bringing affordable mobile broadband services to Latin America. However, to date there
have been numerous delays in allocating this spectrum and there is still a lack regional
harmonisation around the APT700 band plan across Latin America.

Analysis from BCG has highlighted that rolling out the 700 MHz band could have a major
impact on economic growth across Latin America. This would add US$ 370 billion to
GDP over the period 2015-20, as well as create an additional 112 thousand new jobs, while
contributing a further US$ 56 billion to government tax revenues.

POTENTIAL IMPACT OF RELEASING 700 MHZ BAND FOR
MOBILE OVER PERIOD 2015-20

Cumulative new business activities [000]

10574
84 66.2

1121

66.9
6a.5

151
26.0
6.0

Source: BCG

However, the analysis also shows that these benefits will be substantially reduced if the
deployment of this spectrum were to be delayed by two years. This would reduce the GDP
uplift by US$ 126 billion (a 33% reduction), generate US$ 22 billion less in tax revenues

(a 40% reduction), whilst also reducing the number of new jobs by 53k (almost a 50%
reduction).
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Rolling out the 700 MHz band
could have a major impact
on economic growth across
Latin America. This would add
US$ 370 billion to GDP over the
period 2015-20, as well as create
an additional 112 thousand new
jobs, while contributing a further
US$ 56 billion to government
tax revenues.
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3.2

Reducing the taxation
ourden on moblile

services in Latin America

“We have a very high taxation for the sector...We are
working to improve the tax load for the industry... | think,
If we lower taxes, the market will not grow over 130% as
in the past 15 months, will grow 250%.”

- Mr Paulo Bernardo, the Communications Minister of Brazil (as quoted in newspapers in May 2012)

High sector-specific taxation on Lowering the taxation levels could
mobile consumers and operators benefit consumers, businesses
has a damaging impact on the and government by encouraging
potential benefits arising from a take-up and use of new services
vibrant mobile telecoms sector. (e.g. mobile broadband and
M2M), improving productivity and
boosting GDP and tax revenues.
3.2.1

High sector-specific taxation is

hindering the mobile telecoms
potential

The take-up and usage of mobile services special communication taxes and operators
has increased rapidly in the last ten years are also burdened by numerous taxes and
across Latin America. The ongoing take fees. These punitive sector-specific taxes
up of 3G and 4G services will generate are distortionary and are counterproductive
significant economic and social benefits to the digital economy and growth agenda.

as we highlighted earlier in the report. Policymakers and governments are
Further economic benefits are also beginning to recognise the potential of the
created through productivity gains and mobile industry and the harmful impact of
intangible benefits. Despite these widely excessive taxes.

acknowledged advantages, in some Latin
American countries mobile consumers face
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3.2.2
|

Taxing mobile services as a luxury item
is detrimental to building a digital
economy

The GSMA and Deloitte conducted an analysis of the economic contribution of mobile
telecoms and the impact of taxation on mobile growth across nine Latin American
countries®. There are a number of cases where mobile services are taxed more heavily than
other sectors of the economy. Among the countries surveyed, mobile consumers in Brazil
face the highest levels of consumption tax, accounting for more than a third of mobile
service charges. Mobile telecoms services in Brazil are subject to a sales tax (ICMS) rate that
is higher than those levied on most consumption goods.

ADDITIONAL TAXATION RATES ON CONSUMPTION OF
MOBILE SERVICES

10
1T
g
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Source: Deloitte
This rate varies from 25% to 35% across Operators also face other sector-specific
the states and is considerably higher than taxes and fees, including turnover taxes,
the standard ICMS rate levied on other licence fees, universal service fund levies and
goods, which averages 17%. This is also other regulatory fees. Sector-specific taxes
the case in Colombia where the VAT on are discriminatory and distortionary, which
mobile services is 20%, 4% higher than the “crowds out” private spending and end-up

standard rate. Mobile specific taxes such as diminishing overall welfare. Mobile-specific
higher VAT, Mexico’s IEPS, Argentina’s excise taxes send negative signals on consumption

tax (“impuestos internos”) and Panama’s as demonstrated by the lower use of mobile
ISC discourage usage and raise the entry services in countries with relatively high
barriers for low income segments. Handsets  taxation. Higher taxes on handsets risks

are also subject to hefty import duties, in disconnecting citizens from the connected
addition to sales taxes. In Argentina this economy.

can represent up to 60% of the price of an
imported handset.

31. Source: GSMA/Deloitte (2012), Mobile telephony and taxation in Latin America
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3.2.3

Lowering the taxation burden could
benefit consumers, businesses and

governments

Investment in next generation mobile
networks is paramount to the region’s
economic development. However, high
sector-specific taxation in Latin America,
including uncertainty in fiscal policy, can
act as a barrier to investment. Some
countries across the region are beginning
to recognise the benefits of lowering taxes
and are starting to reduce the taxation
burden. Lowering sector specific tax has
the potential to provide numerous positive
benefits through the greater take-up and
usage of mobile services. In addition to
the increased GDP contribution and the
generation of socio-economic benefits,
such measures could also add to the

government’s tax receipts. Governments are
now recognising the benefits of supportive
taxation policies. Until 2008, Ecuadorian
mobile consumers were subject to a 15%
telecommunications excise tax that applied
to mobile usage and subscriptions in
addition to a 12% VAT. This luxury tax, at the
time, was amongst the highest in the world.
Mobile phone take-up and use, and the
supply side’s share of GDP have increased
since the tax was abolished. Conversely, in
Mexico and Panama, mobile take-up and use
has been negatively impacted where mobile-
specific taxation has recently increased.

IMPACT ON MINUTES OF USE (MOU) PER USER
PER MONTH OF TAX REDUCTIONS IN URUGUAY

AND ECUADOR

Ecuador (usage tax abolished in 2008)
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In countries such as Brazil where mobile Given Latin America’s need to invest and
taxation has been characterised as excessive, develop mobile services, taxation policies

lowering the taxes has the potential to that create barriers to consumption and
provide numerous benefits. For example, if discourage investment in the sector are
an ICMS tax rate reduction to 17%, (matching inconsistent with the digital agenda goals
the rate that applies to standard services) of the region’s governments. Reducing the

led to mobile voice usage in Brazil increasing taxation burden on mobile services will

to the average level of Ecuador and Uruguay benefit countries in the long-term through
(138 MOU), the government would have increased economic activity and social
gained an extra BRL 1.4 billion in 2011 from development.

widening the usage base alone*?. There will

be further tax receipts from the economic

activities created in the wider economy.

Brazil is recognising this positive impact of

lower taxes and has recently reduced the

taxation burden on M2M services.

3.24
___________________________________________________________________________________________|

Universal Service Funds are collected
but remain mostly unused

According to GSMA research?3, there have been significant amounts collected by Universal
Service Funds (USFs) that in most of cases remain unused and/or are not meeting their
targets. Brazil, Argentina, Paraguay and Peru are among the top five countries in terms of
the amount held in USF funds when expressed in terms of US$ per rural population. This is
acting like a tax that becomes counterproductive to promote rural investments. Only in a
handful of cases (e.g. Colombia and Chile) has the USF fund been used transparently and
with concrete results. The GSMA called in April 2013 for a re-evaluation and reduction of
these levies.®*

32. Source: GSMA/Deloitte (2012), Mobile telephony and taxation in Latin America
33, http://www.gsma.com/newsroom/gsma-calls-for-re-evaluation-and-reduction-of-the-universal-service-fund-levy
34. http://www.gsma.com/newsroom/gsma-calls-for-re-evaluation-and-reduction-of-the-universal-service-fund-levy
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3.3

Nnfrastructure
development and

— pr— | |
As we have discussed elsewhere in the report, the increasing adoption of smartphones,

tablets and other new devices is driving data growth across the world. With similar usage
trends evident across Latin America, this highlights the need both for additional capacity
on existing 3G networks, as well as further 4G deployments, in order to meet the ongoing

demand for network capacity. These network deployments in turn will require more
antenna deployments in both rural and urban areas.

In July 2013 the Deputy Minister of Communications for Peru®®, Raul Perez-Reyes, stated
that 4G mobile broadband would require four-times as many antennas as currently exist
and he highlighted the necessity of convincing mayors to support deployments. In some
countries of Latin America it is becoming increasingly difficult to obtain the necessary
approvals due a range of concerns including possible health risks, visual intrusion and
costly or time-consuming permit procedures.

3.3.1

Possible Health Risks

The World Health Organization (WHO) has concluded that there are no established health
risks from living near mobile communication antenna sites, provided these comply with
international exposure limits for radiofrequency (RF) fields. Measurements of these signals*®
typically find exposure levels thousands of times below the safety levels recommended by
the WHO and the International Telecommunications Union (ITU).

35.  http://www.larepublica.pe/22-07-2013/se-necesitan-cuatro-veces-mas-antenas-para-la-tecnologia-4
36. http://www.who.int/peh-emf/publications/facts/fs304/en/index.html
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Most countries in Latin America have
adopted the international recommendations
on RF exposure, or similar values from the
USA (See map). However, some individuals
are concerned by reports on the Internet
claiming possible health risks and calling
for exposure standards to be made more
restrictive. The WHO?® warns against
arbitrary changes to the limit values and
this has been accepted by the majority

of Latin American governments, with

the notable exception of Chile which has
adopted restrictions both in regard to
allowable exposures and on the siting of
antennas. As implementation of the Chilean
rules is still underway the full impacts

of these restrictions have yet to be seen.
Nevertheless, the experience from Brussels
and Paris, where city councils adopted
politically motivated restrictions, is that

MOBILE ECONOMY LATIN AMERICA 2013

it becomes more difficult to obtain the
necessary antenna permits, which means
that service quality suffers and that it can
become a barrier to 4G deployments.

A similar issue has arisen in Colombia
where the Constitutional Court in March
2013 ordered the Ministry of Information
Technologies and Communications to
develop rules to limit the siting of antennas
near schools, hospitals and homes for the
elderly. The Ministry has already adopted the
WHO recommended exposure limits, which
implicitly define safety distances. Choosing
an arbitrary distance will not significantly
influence exposure, as there are many
radio sources in the environment, and will
negatively impact the ability to provide
services.

MAP OF ADOPTED EMF EXPOSURE LIMITS

. International
N -
Other

Voluntary / Unknown

Source: Latin American Science Review, WHO, GSMA.

37. http://www.who.int/docstore/peh-emf/publications/facts_press/EMF-Precaution.htm
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3.3.2

National Policy for Antenna Permits

Mobile network operators and tower
companies generally need to obtain local
approvals from mayors or municipalities for
each antenna or tower site. In the absence of
a clear national direction, each municipality
is free to adopt its own policy and
procedures that are sometimes in conflict
with the technical requirements of deploying
mobile networks.

The governments of Latin America should
adopt national policies that support

mobile network antenna deployments.

The policy should be based on the WHO
recommendations to protect the public with

clear criteria for the assessment of a site’s
compliance with safety limits. The Brazilian
administration is promoting an Antenna

Law that will unify the different norms of

the thousands of municipalities across the
country and will also provide for a maximum
of 60 days to issue the permits for antenna
siting. The objective of the law is to give a
new legal framework for the issue without
changing the constitutional responsibility of
municipalities. As a result, Brazil should see
a faster and more efficient deployment of 4G
networks in time for the 2014 World Cup and
the Rio 2016 Olympic Games.

National governments can support municipalities with a policy that:

» specifies clear information, consultation and visual integration

requirements;

e provides for mandatory decision period for site applications; and

* allows for simplified procedures for small antennas, low power sites

and modifications.

Importantly, both national and local governments should grant access to
government buildings and land to locate antennas. In Latin America, the
Mexican telecom regulator -Comision Federal de Telecomunicaciones
(COFETEL) - said that there is a shortage of 77,000 base stations in

the country and in March 28, 2012 the Secretary of Communications

and Transport published an “agreement between secretaries that aims
to promote the optimal use of federal property in the installation of the
infrastructure for public telecommunications networks for the benefit of
the population”. This agreement authorises the Federal Government to
grant leases so that equipment can be installed on public buildings.
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Infrastructure Sharing

There is an increasing trend for mobile network operators in Latin America
to adopt a variety of infrastructure models. This is being driven mainly

by commercial and efficiency considerations, rather than regulatory
mandates. Sharing part, or all, of the radio access network (RAN)
produces substantial savings for operators. Analysts have estimated that
cost savings could increase free cash flow by up to 20% for a typical
operator. Mobile operators are investigating infrastructure sharing to
optimise the utilisation of the assets, reduce costs and avoid duplication of
infrastructure (in line with town and country planning objectives). It may
also reduce the time needed to acquire a site. Another commercial model
is the presence of specialist tower companies in several markets which
develop the physical sites that may be available to several operators.

There are technical limitations to network
sharing in respect of factors such as
adequate tower height, ability to support the
extra wind loads of additional antennas and
differing operator coverage objectives.

The GSMA believes that any infrastructure
sharing -when it’s technically possible-
should be permitted and driven by market
economics and through commercial
negotiations, not mandated and not subject
to regulatory constraints or additional fees.
This will encourage investments, competition
and technological innovation in a field where
these elements are needed to close the
digital gap allowing broadband access to
everyone.

Infrastructure sharing agreements should
be governed under commercial law and,

as such, subject to assessment under
general competition law. In some cases, site
sharing increases competition by giving
operators access to key sites necessary

to compete on quality of service and
coverage. Governments may also consider
positive incentives to roll out networks into
underserved areas.
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3.4

Service

The significant growth of the mobile
industry in Latin America in scope and
scale is allowing greater democratisation
of voice and Internet access. However, this
brings increasing pressure on networks

as an increasing proportion of users are
connecting to mobile networks with

smartphones and other heavy traffic devices.

Latin American mobile operators are making
ongoing efforts to address capacity issues,
including investing in raising network
capacity through the installation of new

cell sites; base stations upgrading or
‘swapping”; and spectrum acquisition (when
possible). However, with the challenges
previously discussed such as those around
base station siting and the lack adequate
spectrum, mobile operators are placed in

a difficult situation in terms of attempting
to manage traffic and at the same time

to satisfy the demands of users for a

‘

Significant regional
attention to Quality of
SSUES

high quality of service. This highlights the
contradictory situation that mobile operators
find themselves in, whilst also showing the
misalignment between the different levels

of government (municipal versus state and
national/ federal) in many countries.

In Colombia, for instance, the regulator
launched a new smartphone app in order
to measure the rate of dropped calls, and
then in 2013 published the regulation that
set automatic compensation payments to
users when service problems were identified.
However, the country has more than 30

key urban centres where there are severe
restrictions on the deployment of mobile
infrastructure. In several cities including for
example Cali, Cucuta and Bucaramanga
there have been no new permissions for cell
sites in residential areas since 2006, 2008
and 2010 respectively.
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The unique nature of mobile Quality

of Service

Quality of service (Qo0S) is a priority for mobile network operators for
several reasons: it allows them to differentiate the Internet access service
they provide from that of the competitors; to adapt their service to
client needs; and to be successful in the market. Poor quality translates
into a poor user experience, which is bad for users, for the entities that
safeguard people’s wellbeing and for companies themselves, as a poor
user experience has a negative effect on their ability to compete.

The QoS experienced by mobile consumers
is affected by many factors, not all of which
are under the control of operators. Factors
beyond the control of operators include
the device type, the application in use

and the propagation environment. Mobile
throughput can vary dramatically over time,
and throughput is not the only product
attribute that influences consumer choice.
The variable concentration of users per cell
and their use pattern affect the QoS of the
mobile network:

* The number of users varies significantly
from cell to cell.

* People move, traffic varies, there are
accidents, traffic jams, marches, meetings,
groups, events, etc.

* Within a cell, the number of users varies
according to the day and time.

* The use pattern in each cell varies greatly
over the course of the day.

Mobile networks are technically different
from fixed networks; they make use of
shared resources to a greater extent and are
more traffic-sensitive. Unlike fixed networks,
there are three other factors which affect
quality but cannot be controlled in the
planning and construction of the network:

* The weather, especially rain.

* Obstacles between the terminal and the
antennas, both fixed (buildings) and
moving (vehicles).

* The distance between the terminal and
the antenna, which varies for users on
the move.

Mobile operators need to deal with
continually changing traffic patterns and
congestion, within the limits imposed by
finite network capacity, where one user’s
traffic can have a significant effect on overall
network performance.
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3.4.2

Sensitive Regulatory approaches to
improve Quality of Service

Connection throughput is an important attribute of QoS. However, it is
also the most difficult to define and communicate to mobile service users.
Intrusive or disproportionate regulation of the QoS of mobile Internet can
be counterproductive to the Internet’s development and can even delay
the process of adopting the service. Such regulations can also exclude
the groups least able to pay, which would go against some of the key

objectives of public policy.

Regulations that do not consider the nature of mobile networks and the competitive
workings of these services can be obstacles to their development. Regulations of this
kind can actually exacerbate the digital gap and promote an inefficient use of the capital
invested in networks, which represents an obstacle to increasing social wellbeing.

Regulatory actions should be based on four basic tenets:

1. Rationality: traffic management actions should respond to a QoS management
objective and rationality, using technical and economic measures proportionate to the

benefit they will create.

2. Technical Feasibility: they should be able to be implemented from a technical viewpoint,
with measures proportionate to the global benefit they will provide users.

3. Alignment with customer needs: regulations should lead to a visible, confirmable
improvement in the quality of the user’s experience.

4.Minimal impact on cost structure: regulations should not cause a significant rise in the
cost structure of the final service i.e. they should not lead to an increase in retail prices.

Competitive markets with differentiated
commercial offers and information that
allows consumers to make informed choices,
deliver the best outcomes. A competitive
environment is the best and most effective
mechanism for offering a quality service
that meets the expectations of users.
Defining specific quality targets is neither
proportional nor practical.

The commercial, operational and
technological environment in which mobile
services are offered is continuing to develop.
Mobile operators must have the freedom

to manage and prioritise traffic on their
networks. Regulation which rigidly defines a
particular service quality level is unnecessary

and is likely to impact the development of
these services.

If regulatory authorities are concerned
about QoS, they should engage in dialogue
with the industry to find solutions that
strike the right balance on the transparency
of the quality of service issue. Seeking
transparency improvements should be first
measure when looking at QoS problems.
For example, identifying performance
indicators at the network level that can be
benchmarked would allow users to compare
the different options they have available

in the market, thus allowing users to make
more informed decisions.
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Privacy and
Protection

Data

Policymakers and regulators across Latin America are reviewing existing
laws or planning to adopt new comprehensive (and more prescriptive)
laws over concerns to protect privacy in a digitally connected world. There
is a desire to strengthen the trust of citizens and consumers in the online
world, and in Latin America as a place to do business. One only has to look
at Brazil, Mexico and Colombia for evidence of policy action.

In Brazil, efforts are underway to introduce
a Data Protection Act and an Internet Bill
of Rights that will significantly strengthen
the privacy rights of individuals and impose
considerable obligations on business,
especially in the communications sector.

Mexico introduced a law on Personal Data
Protection in 2010, and in February 2013
Mexico became the second APEC member
to join the new Cross Border Privacy Rules
System to facilitate the free flow of data
between countries.

In October 2012 Colombia enacted a Data
Protection Act, and in June 2013 adopted
secondary regulations to set conditions over
privacy notices, consent and international
transfers. The Colombian data protection
regulator supports self-regulation as

a means of ensuring technology and

service neutrality, and permitting the
industry to practice privacy by design and
accountability in order to address risks in the

context of data use. Colombia is also active
in international forums such as the OECD
and the Ibero-American Data Protection
Network (a grouping of data protection
regulators).

In June 2013 Colombia hosted the first Latin
American Data Protection Congress that
attracted over 300 delegates and included
privacy experts from across the Americas
and Europe®. The congress debated many
key issues including consent, the definition
of personal data in a technology driven
world, and accountability in a converged
mobile world. It highlighted the need for
consistency between regulators and for a
better understanding of how consumers
feel about privacy. The Congress has

set the pace for the ongoing debate in

Latin America on the appropriate balance
between respecting consumer privacy and
driving economic growth and access to
technology and information society services.

38. - http://www.sic.gov.co/recursos_user/documentos/panelistas/panelistas_version_final_en_ingles.pdf
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3.5.1

Consumer research on privacy
and the risk to market growth

The GSMA this year published new research exploring the impact of
privacy concerns on the adoption of mobile apps and services in Latin
America. The study of 4,500 mobile users across Brazil, Colombia and
Mexico shows that a lack of trust in how personal data is collected and
shared is acting as a barrier to the widespread take-up of mobile apps in
Latin America, a market that globally is worth US$ 29 billion and growing

at 36% per annum?°,

The study*® shows that consumers want better privacy safeguards to be put in place and
believe that mobile operators are the natural guardians of their privacy on mobile devices:

The study*® shows that consumers want
better privacy safeguards to be put in place
and believe that mobile operators are the
natural guardians of their privacy on mobile
devices:

» 88% of mobile app users are concerned
that apps might collect personal information
without their consent;

» Half of those consumers with concerns
would limit their use of apps unless better
safeguards are put in place;

* 60% of respondents would turn to their
mobile operator if they suffered a serious
invasion of privacy while using an app,
regardless of who was responsible. Whereas
only 31% would turn to their app store and
34% would go direct to the app developer;
and

* 92% of respondents want to be asked
permission to share their location with a
service or an app

Without taking action to protect consumer
privacy, Latin America risks falling behind
other parts of the world in the adoption

of new mobile services. Mobile operators
recognise the need to work closely with
governments and the wider industry to
address these issues. They are calling on
policymakers to increase their level of
engagement with the mobile ecosystem as
new consumer protection laws are being
drafted.

92%

39. Source: Strategy Analytics, 2012

40. See PR: “GSMA reveals fears over mobile privacy are holding back the growth of mobile apps in Latin America” - April 24, 2013 at http://www.gsma.com/latinamerica/gsma-fears-mobile-privacy-growth-mobile-apps-

latin-america
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Guidelines and privacy principles:
Transparency, Clarity and Simplicity

of choice

While GSMA Latin American members understand that privacy is
important to mobile consumers, data protection and privacy laws may
differ according to who provides the service, what technology or data

is involved, and from country to country. In some cases, rules may not
apply at all. We believe policy and practice should create consistency for
consumers and for business, which addresses risks and balances rights,
and that drives trust, innovation and growth.

The GSMA has worked with members in
different regions to develop and adopt a
set of universal mobile privacy principles.
These Principles reflect international legal
instruments and set a flexible foundation on
which to build good privacy practices.

The GSMA has also developed a set of
Privacy Design Guidelines for Mobile
Application Development. These guidelines
build on the privacy principles and provide
guidance on how privacy can be designed
into apps and mobile experiences.

A number of mobile operators have

publicly announced their commitment to
the Principles and Guidelines for their own
branded apps. This has strengthened trust in
those operators both among policy makers
and regulators, and is influencing policy
thinking. The GSMA’s work is referenced

by the US Federal Trade Commission, the
California Attorney General, the Canadian
Federal Privacy Commissioners and the
Australian government in their proposals for
app privacy guidelines.

Being transparent about the use of personal
data, and providing users with notice and
choices are key obligations in existing and

proposed data protection laws in Latin
America. Transparency, notice and choice are
also crucial to gaining and keeping the trust
of customers. But what do they mean?

* Transparency - means being open and
honest about what you will use data for
and providing this information in ways that
help users make decisions that affect their
privacy. This doesn’t mean long legalistic
notices that users cannot understand.

e Clarity - means using clear and simple
language that is easily interpretable by the
average customer and that is appropriate
to the target audience (young people for
example).

« Simplicity of choice - means providing
obvious and easy ways for users to express
choice during the process of making
decisions (for example, when ordering online,
before downloading an app).

A cross operator and regional approach
would support efforts to encourage trust
from consumers and other key stakeholders
such as policy makers and regulators.

It would help mitigate the tendency to
prescribe in law the mechanisms by which
business must provide transparency and
obtain consent.
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3.6

Child Online safety and

orotection

There is growing awareness across all Latin America of the potential risks
posed to children by the internet, including via mobile communications.

Mobile operators are taking a number of steps and supporting a range of
different initiatives in order to minimise potential risks to children online.

In a growing number of countries, mobile operators -sometimes in
collaboration with other industry players e.g. ISPs, handset manufacturers-
have agreed codes of conduct outlining a series of measures which will
provide children and young people with safer mobile experiences.

Codes of conduct and the corresponding actions have been well received
by external stakeholders -including regulators, government, media

and customers - pre-empting formal regulation and demonstrating

a responsible approach. Codes of conduct seek to agree high level
principles on several areas like content, parental controls, child abuse,
privacy, education and awareness.
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3.7

Security and Mobile
Device theft

Crime related to handset theft is growing at high pace in the region and
is an issue which tends to generate extensive media coverage. This has
prompted many Latin American governments to act against handset
theft in their respective countries. There is also a regional approach, with
a pledge under the Inter-American Commission of Telecoms (CITEL) to
create a “Regional Front to Fight against the Theft of Mobile Terminal
Devices” (CITEL- PCC.I/RES. 189). Among the proposals of this resolution,
it recommended: “regulating at the regional level the exchange of black-
listing databases and blocking their unique identification codes (IMEI)
to prevent the activation and use of cell phones stolen in other markets
and helping to control illegal trafficking of devices among the region’s
countries”.

HANDSETS BLACKLISTED BY OPERATORS IN LATIN
AMERICA (STOLEN/ LOST)

Monthly Average
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The GSMA maintains a unigue system known
as the IMEI Database (IMEI DB), which is a
global central database containing basic
information on the serial number (IMEI)
ranges of millions of mobile devices (e.g.
mobile phones, laptop data cards, etc.)
that are in use across the world’s mobile
networks. The IMEI is a 15-digit number that
is used to identify a device when it is used
on a mobile phone network. The IMEI must
be unique for each device, so there needs
to be a way of managing the allocation of
IMEls to handset manufacturers to ensure
that no two devices use the same IMEI. The
GSMA performs this role, and records all

of the IMEIs that are allocated to mobile
device manufacturers in the IMEI DB. When
reserving IMEls for a device manufacturer,
the GSMA stores some basic information
associated with the IMEL#

As a result of the unique position of the
GSMA, in July 2012 thirteen Latin American
mobile operator groups committed to work
together across the region to block the

use of stolen devices by exchanging stolen
device information via the GSMA’s IMEI
Database®. If lost or stolen mobile phones
can be rendered useless, they will have

no value on the black market, removing

all incentive for thieves. This agreement
covers more than 500 million mobile
connections throughout the region. The
information shared between MNOs will be
used to identify devices reported as stolen
from users to ensure they are recognised
and eventually blocked subject to local
regulations. Since this original commitment,
the GSMA has been working with its Latin
American members to help them connect to
its database and facilitate the information
exchange in order to collaborate with the
efforts of national regulators.

IMEI blocking has had a positive impact in
many countries, but for a truly effective anti-
theft campaign, a range of measures must
be put in place, not all of which are within
the control of the mobile operators. National
authorities have a significant role to play in
combatting this criminal activity. It is critical
that they engage constructively with the
industry to ensure the distribution of mobile
devices through unauthorised channels is
monitored and that action is taken against
those involved in the theft or distribution of
stolen devices.

Some Latin American countries have

also taken a more local or sub-regional
approaches and signed bilateral agreements
to share stolen IMEI information e.g. Peru-
Ecuador, Colombia-Ecuador among many
others. However, these local solutions have
usually been costly for the mobile industry
and in many cases not as effective as the
use of GSMA IMEI Database. This reflects the
lack of interoperability with other nationally-
based solutions.

IMEI blocking has
had a positive
impact in many
countries

41. This information includes the manufacturer name and the model identifier of the associated handset and some of its technical capabilities (e.g. frequency bands supported by the handset, the handset power class, etc.).
This initiative protects mobile phone users and ensures no details of a personal nature such as telephone numbers, addresses is exchanged. More information can be found here: www.gsma.com/technicalprojects/fraud-

security/imei-database/

42. GSMA member operators that committed to connect to the stolen handset database and to implement measures to block stolen terminals in all countries where they operate in Latin America are: América Movil, Antel,
Cable & Wireless Panama, Corporacion Digitel, Entel Bolivia, Entel Chile, ICE, Tigo Colombia, Nextel/NII Holdings, Nuevatel PCS Bolivia, Orange Dominican Republic, Telecom Italia and Telefénica. See more at: http:/www.

gsma.com/latinamerica/latin-american-mobile-operators-commit-to-combat-mobile-device-theft
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3.7.1

The Use of White Lists

In some cases, national authorities have proposed and promoted the use
of white lists to combat handset theft. The GSMA opposes this approach,
which could impede the free movement of mobile devices around the
world and would be considered illegal in some countries.

The GSMA considers that whitelisting is not designed for the issue of
stolen handsets, as that is exclusively the function of the blacklist. The
GSMA has worked with industry and government stakeholders in over
100 countries on handset theft issues. In the very few countries where
whitelists have been created, there is no evidence that they have had any
positive impact on theft levels simply because they are not intended to
flag or deal with stolen devices.

The GSMA considers that whitelisting is not the best instrument
to combat terminal theft for the following reasons:

e The creation of national whitelists impedes < EIRs do not have the ability to check and

the free movement of mobile devices that carry out an IMEI and IMSI comparison as
are produced for use around the world. only the IMEI is checked by EIRs, so linking
This would be considered illegal in some the two is of no benefit. To do that will
regions of the world as it could restrict the impact call setup times to the detriment of
provision of goods and services across the user experience and satisfaction with
those regions. local mobile services.

* Tying specific customer IMSIs to IMEls e The investment required for operators to
goes against everything that GSM stands maintain this whitelists is very high and
for (the first cellular technology to goes against all logic of the efficiency of
separate the subscription from the device both operators and citizens and the state.

allowing users to change devices easily).
It can also raise possible data privacy and
protections issues, and impede portability.
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3.7.2

Mandatory Prepaid SIM

Registration

A number of Latin American countries like
Colombia, Peru and Mexico have introduced
the mandatory registration of prepaid SIM
cards in an attempt to counter terrorism and
improve the efficiency of law enforcement.
To date, there has been no evidence to
suggest that a prepaid SIM registration
policy leads to a reduction in mobile
communications-based crime.

A few countries have examined the merits
of such regulation, but concluded against it,
mainly because the potential loopholes and
implementation challenges were considered
excessive. These challenges include:

* Customers failing to understand the
consequences of not registering and
having their SIM deactivated without
warning;

* Social and economic exclusion of people
and groups who previously relied on
prepaid SIMs;

* The creation of more criminality, including
black markets for illegally registered or
stolen SIM cards.

While the GSMA takes a neutral stance on
mandatory registration of prepaid SIM cards,
governments considering such regulation
should first conduct impact assessments
and examine local market conditions. The
GSMA believes the successful adoption and
implementation of prepaid SIM registration
regulation depends on careful consideration
of a number of factors including the
following:

* l|dentity requirements (Does the country
hold good ID records? Registration
depends on available forms of
identification that are robust against
counterfeiting.)

* Points of sale (Where can consumers buy
prepaid SIMs?)

e Public awareness (Do consumers know
what to do?)

* Availability and means of registration (Are
they straightforward, including in rural and
isolated areas?)

* Implementation timescales (Are they
practical and realistic?)

» Conseqguences of non-registration (Is
regulation flexible?)

* Retention of registration (How will this be

done, and is it proportionate?)

* Reserve powers of the National Regulatory

Authority

* Administrative sanctions for

noncompliance (Need to be clear)

» The technological capabilities/flexibilities

of the market (e.g., ability to use secure
electronic databases, as opposed to paper
copies, etc.)
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Sustainablility

lllegal logging is a huge problem in the Amazon rainforest. While
deforestation in general in the region is in decline, environmental charity
Greenpeace believes illegal timber accounts for between 60-80% of all

logging in the area.

The Gemalto-powered Invisible Track
solution was deployed to detect
unauthorized logging activities missed by
traditional satellite surveillance and radio
monitoring. The discreet device combines
Gemalto’s tiny Cinterion BGS2 module

with localisation algorithms and new
Radiation Exchange Data (RED) technology
that extends the range of wireless
communications in low signal areas. The
solution is covertly installed in trees located
in active harvesting areas and sends alarm
notifications and exact location information
to officials as soon as trees pass within 20
miles of a cellular network. This enables law

enforcement and the Brazilian environmental
protection agency IBAMA agents to respond
in real time, trace the loggers to sawmills
and prevent the sale and profit from illegally
harvested lumber. The device can operate
reliably in the field for over a year without
recharging its batteries.

Environmental sustainability: in Panama,

Mas Moévil and Digicel have base stations
powered by sun and wind energy in remote
areas, providing mobile connectivity to areas
lacking infrastructure.
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