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Global Internet Growth and Trends
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Brazil Internet Growth and Trends
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Establishing the Zettabyte Era

By 2021, global IP traffic will

reach an annual run rate of One trillion gigabytes
Approximately 1021

3.3 Zettabytes per year (1,000,000,000,000,000,000,000 bytes)

3.3 zettabytes is equal to:

14X more than all IP traffic
generated in 2010 (232 exabytes)

» Allmovies ever made crossing
global IP networks every minute

Source: Cisco VNI Global IP Traffic Forecast, 2016—2021



Global IP Traffic Growth by Region

MEA has the highest growth rate (42%) from 2016 to 2021
APAC will generate 39% of all IP traffic by 2021
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m Central and Eastern Europe (CEE) (22% CAGR)
B Western Europe (WE) (22% CAGR)

¥ North America (NA) (20% CAGR)

B Asia Pacific (APAC) (26% CAGR)

o

o

@ In Brazil, IP traffic will reach 5.5 Exabytes per month in 2021(2.4 Exabytes permonthin 2016).
The gigabyte equivalent of all movies ever made will cross Brazil's IP networks every 1 hour.
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Global Device/Connection Growth by Type

By 2021, M2M connections will be more than half of total connections

10% CAGR
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@ In Brazil, by 2021 M2M modules will accountfor 44% of total devices/connections (from 28%
in 2016), Smartphones 27% (from 26%) and Connected TV 14% (from 10%).
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Increasing Video Definition

By 2021, more than half (56%) of connected flat panel TVs will support 4K
51% CAGR
UHD 18 Mbps 2016 2021
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@ In Brazil, 4AK TVs will accountfor35% (17.2 million) of all flat panel TVsin 2021, comparedto
6.1% (1.1 million)in 2016, (72.5% CAGR).

© 2017 Cisco and/or its affiliates. All rights reserved. Cisco Confidential

Source: Cisco VNI Global IP Traffic Forecast, 2016—2021



Global IP Traffic by Device Type

By 2021, non-PC devices will drive 75% of global IP traffic
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r In Brazil, PCs accountedfor66% of IP trafficin 2016, reducingto 28%in 2021.
= While Smartphones willgrow from 14% to 39% and Connected TV from 14% to 24%.
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Global M2M Connections / IoT Growth by Vertical

By 2021, connected home largest, connected health fastest growth
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Global IPv6-Capable Devices/Connections

By 2021, 61% of devices/connections will be IPv6-capable

27% CAGR 18
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In Brazil, 62.3% of all fixed and mobile networked deviceswill be IPv6-capable in 2021, up
=’ from 35.3%in 2016.
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Source: Cisco VNI Global IP Traffic Forecast, 2016—2021
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Global IP Traffic by Application Type

By 2021, video will account for 82% of global IP traffic
Gaming starts showing significant growth
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In Brazil, IP video will be 86% of all IP trafficin 2021, up from 70% in 2016.
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Virtual and Augmented Reality Traffic

By 2021, VR/AR traffic will increase 20-fold,
1% of Entertainment Traffic
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Source: Cisco VNI Global IP Traffic Forecast, 2016—2021




Average Global Internet Bandwidth Usage

2016 2021 Future
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End-User Internet Traffic Moving Closer to the Edge
Over one-third of traffic will bypass core completely by 2021

Core — Cross-Country  Core — Regional Within Metro
58% in 2016 20% by 2016 22% in 2016
41% by 2021 23% by 2021 35% by 2021

(64% cumulative)  (100% cumulative)
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Top Trends
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Global Wi-FiI Hotspot Coverage and Availability

» Pay-as-you-go * Cellular offload

« Free access promoting other (carrier driven)

services (Retail free Wi-Fi) « Community Wi-Fi/

« Managed services (venues homespots

and outdoor) * Carrier-grade VoWiFi

* Cellular offload (user TV everywhere
promoted)

» Added value for broadband
subscription

Large events
Big data analytics

. Advertising and sponsorship Public transportation Wi-Fi

Total Public WLAN + 2016 2021
Community Hotspots 94 0M 541.6 M

Source: Maravedis, Cisco VNI Global Mobile Data Traffic Forecast, 2016—2021
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Global IP Traffic by Local Access Technology

By 2021, 63% of total IP traffic will be wireless*
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B Fixed/Wi-Fi from Wi-Fi-Only Devices (18% CAGR)

* Wireless traffic includes Wi-Fi and mobile

@ Brazil's Mobile was 7% of total IP trafficin 2016, and will be 16% of total IP trafficin 2021.
Fixed/Wired will represent 31% and Fixed/Wi-Fifrom Mobile 53%.

© 2017 Cisco and/or its affiliates. All rights reserved. Cisco Confidential

Source: Cisco VNI Global IP Traffic Forecast, 2016—2021



Global Average Fixed Broadband Speeds

Doubling in speeds from 2016-2021

In Mbps 2016 2021
GLOBAL
Global 27.5 53.0
BY REGION
Asia Pacific 33.9 63.7
Latin America 9.3 20.5
North America 32.9 74.2
Western Europe 30.2 53.6
Central and Eastern Europe 29.2 45.5
Middle East & Africa 7.8 17.1
k&3 Brazil 11.2 21.3

© 2017 Cisco and/or its affiliates. All rights reserved Cisco Confidential SO urce: CiSCO VNl G|0ba| |p TraffiC Forecast 2016_2021



Video in the Home of Today and the Future
Significant demand for video in the home of the future

mHD Camera loday
mIP Video

2 UHD Cameras
BUHD Streaming

VR
BUHD IP Video
H8K Wall TV
EHD VR

UHD VR Future il

Future

Application requirements In Mbps
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DDoS Attack Size and Traffic Increasing

Peak attack size increased 60% Y/Y.

DDoS attacks can represent up to 18% of
a country’s total Internet traffic while they
are occurring.

Average DDoS attack size increases at
22% which is relatively the same rate as
Internet traffic at 29% Y/Y.

Source: Arbor Networks, Cisco VNI Global IP Traffic Forecast, 2016—-2021



Financial, Retall
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the leading targets
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Call to Action
Cisco VNI Web Site

Complete VNI Forecast:

» Press Release
« White Papers/ FAQ
« Cisco VNI Web-based Tools

Cisco VNI Forecast inquiries:
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