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About this report

This report presents 5-year forecasts of wireless data traffic
worldwide, in eight regions and in selected countries. It analyses
the key trends in, and drivers and inhibitors of, data traffic. The
forecast dataset underpinning this report covers:

= mobile data: data delivered over cellular networks to
handsets, mid-screen devices (typically tablets) and USB
modems, routers and other standalone data devices

= Wi-Fi data: data delivered over private Wi-Fi connections (at
home or at work) to handsets and mid-screen devices, and
data delivered to all devices using public Wi-Fi connectivity.

KEY QUESTIONS ANSWERED IN THIS REPORT

= To what extent will cellular data traffic continue to grow in developed
and emerging markets between 2018 and 2024?

= What are the key factors that explain the significant variations in
average cellular data usage across different markets?

=  Which devices are likely to generate the most cellular data traffic growth
in the future?

=  What will be the impact of 5G roll-outs on cellular data traffic trends?
=  What will be the continuing role of Wi-Fi as cellular data traffic continues
to grow?
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GEOGRAPHICAL COVERAGE KEY METRICS

= Central and Eastern Europe (CEE) | Mobile data
= Developed Asia-Pacific (DVAP)

= Emerging Asia-Pacific (EMAP)
and USB modems and routers.
= Latin America (LATAM)

Wi-Fi data
= Middle East and North Africa
(MENA) Total volume and average usage
for: handsets, mid-screen devices
(split by mobile-connected and Wi-

= North America (NA)
= Sub-Saharan Africa (SSA) Fi-only devices) and laptops (public
Wi-Fi connectivity only).

\" Western Europe (WE) y

WHO SHOULD READ THIS REPORT

= Executives in strategy departments of mobile and fixed operators that
want to understand future dynamics in wireless network traffic, as well
as future enablers of, and barriers to, growth.

Total volume and average usage
for: handsets, mid-screen devices

= Executives in strategy departments of network equipment vendors that
need to understand how quickly wireless traffic will grow across different
markets and thus, where the demand for their products may be the
greatest.
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Executive summary

Executive summary: increased usage at home is likely to be the biggest
driver of cellular data traffic growth in the long term

Worldwide trends

Cellular data traffic in emerging markets grew strongly in 2018 and we
forecast that 79% of all cellular data traffic will come from these markets
in 2024

The substitution of wireline broadband is a very important driver of cellular
data traffic growth in emerging markets

Cellular data traffic growth rates in most developed markets are continuing
to decline

5G will only have a limited impact on prevailing cellular data traffic trends

5G fixed-wireless, cloud gaming, AR and VR are all areas that could drive
data traffic growth, but the impact of 5G fixed-wireless is more certain

New device form factors such as foldable phones are not expected to
significantly affect cellular data traffic trends

The data-only device share of total cellular data traffic is dominated by
local factors and there is no clear single global trend

The relevance of public Wi-Fi will be limited in many countries during the
forecast period, but in-home Wi-Fi appears to be more secure against
cellular inroads

Western Europe

Western Europe: the overall data traffic growth rate in Western Europe
decreased in 2018, but not dramatically

Western Europe: we continue to forecast a downward trend in the overall
cellular data traffic growth
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Central and Eastern Europe: the cellular data traffic growth rate slowed
down in CEE in 2018

Central and Eastern Europe: there is little prospect of widespread wireline
substitution in CEE during the forecast period

Middle East and North Africa

Middle East and North Africa: data usage is far higher in Saudi Arabia than
in the other Gulf Co-operation Council (GCC) countries that we forecast
individually

Middle East and North Africa: the cellular data share of the total data
traffic will decline in some countries in MENA

Sub-Saharan Africa

Sub-Saharan Africa: traffic growth remained strong in 2018 and similar to
that in 2017

Sub-Saharan Africa: increases in smartphone penetration and the total
number of data users will help to drive traffic growth

Emerging Asia-Pacific

Emerging Asia-Pacific: traffic growth continued to be very strong in 2018,
but the growth rate was less than that in 2017

Emerging Asia-Pacific: the rate of traffic growth will decrease from the
exceedingly high levels that were seen in 2017 and 2018

Developed Asia-Pacific

Developed Asia-Pacific: traffic growth is generally slowing, but is set to
remain strong in 2019

Developed Asia-Pacific: cellular data traffic growth rates are not expected
to accelerate significantly

North America
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Latin America
Latin America: the cellular data traffic growth rate continues to be high

Latin America: there is still potential for strong cellular data traffic growth in
LATAM

Appendix

Fixed broadband penetration will still be considerably higher in developed
markets than in emerging markets, even in 2023

About the author and Analysys Mason

About the author

Analysys Mason’s consulting and research are uniquely positioned
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Executive summary: increased usage at home is likely to be the biggest driver of
cellular data traffic growth in the long term

We expect that the cellular data traffic growth rate will decline Figure 1: Cellular data traffic, by region, 2016-2024
from 87% in 2018 (up from 82% in 2017) to just 20% in 2024.

Indeed, we forecast that the total global growth in cellular data mWE mNA = DVAP m CEE mLATAM = China mRest of EMAP = MENA % SSA
traffic will decline to 70% in 2019. 1800

Operators in many markets are already offering very large or even

unlimited cellular data allowances, so supply-side constraints on 1600

usage have already been reduced. Time spent on smartphones

outside of homes and offices is also beginning to stagnate as it 1400

reaches saturation point.

The ability of a number of highly touted disruptive forces to T 1200

reinvigorate traffic growth rates appears to be more limited than af‘

expected. For instance, new applications such as AR and VR ;c;L 1000

remain unproven in terms of subscriber interest. New device W

classes such as foldable phones also seem to have limited = 300

potential to drive renewed cellular data traffic growth. =

In this context, it is becoming more apparent that cellular usage 600

at home will be the most important driver of cellular data traffic

growth in the long run. This need not be in the form of fixed - 400

wireless broadband (although 5G fixed-wireless will play a role in

some markets); smartphones may be used in cases where 200

consumers do not have a fixed broadband connection. The

potential for such substitutive usage is generally higher in

emerging markets that have a lower fixed broadband penetration 0
than developed markets.

2016 2017 2018 2019 2020 2021 2022 2023 2024

Source” Analysys Mason
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5G fixed-wireless, cloud gaming, AR and VR are all areas that could drive data
traffic growth, but the impact of 5G fixed-wireless is more certain

5G fixed-wireless will only affect data traffic growth in some
countries.

5G fixed-wireless could affect the data traffic growth in some
countries, but this will be far from universal. In countries such as
China and South Korea, wireline next-generation access (NGA)
has been deployed by all MNOs, so it is hard to envisage that 5G
fixed-wireless will make much impact. In general, we expect that
5G fixed-wireless subscribers will use more data than 4G fixed -
wireless users. 5G fixed-wireless offers are highly likely to be
unlimited (as is the case with Verizon in the USA and Optus in
Australia), but this is often not the case for 4G fixed-wireless.

Cloud gaming, AR and VR have the theoretical potential to drive
further cellular data traffic growth.

It could be argued that 5G is a significant enabler of cloud
gaming, AR and VR due to the lower latencies and higher speeds
that it offers. As such, cloud gaming, AR and VR have the potential
to drive significant data traffic growth as they may require higher
resolution video with a higher frame rate. For example, cloud
gaming could require 60 frames per second (fps) and VR could
require 90fps to avoid user nausea. 60fps video could easily
consume 50% as much traffic as a comparable 30fps video. In
addition, there will be a need for 360 degree content for AR and
VR. 360 degree video consumes around four times as much
traffic as standard video. In this way, even if cloud gaming, AR and

VR did not lead to users spending more time on smartphones and
AR and VR devices they could still boost cellular data traffic
growth.

There has been low interest in AR and VR devices so far.

The impact that AR and VR will have on data traffic is affected by
the take-up of these applications and the accompanying devices.
Consumers have shown limited interest in VR headsets and AR
glasses so far, and there is no guarantee that this will change,
even by the end of the forecast period. Cloud gaming presents
more-promising opportunities for traffic growth since no specialist
hardware is required.

AR has more potential than VR to affect cellular data traffic

One could argue that 5G will be useful for VR since a wired VR
device limits the user’s ability to move around freely in the virtual
world. However, there are already wireless VR headsets (for
example, the Oculus Quest) which rely on Wi-Fi for wireless
connectivity. Operators are keen to move VR away from being an
at-home-only activity; such a move would probably require the use
of a fixed broadband connection. For example, at the CES 2019
tradeshow, Audi, Disney and Holoride demonstrated an in-car VR
game that was designed to mimic the sensations felt by the car
passengers, although it is unclear if the demonstration used 5G.
However, the value of AR outside the home is much clearer,
because VR requires the viewer to cover their field of vision.
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Executive summary

Worldwide trends

Regional trends
Appendix
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About the author
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Analysys Mason’s consulting and research are uniquely positioned

Analysys Mason’s consulting services and research portfolio

Operator

business

services

Digitat® 2% 101
economy

Consumer
services

SMB ICT
channels and
forecasts

Regional
markets

Telecoms
software and
networks

Regulation
and policy

Transaction
support

Strategy and
planning

Consulting

We deliver tangible benefits to clients across the telecoms
industry:

= communications and digital service providers, vendors,
financial and strategic investors, private equity and
infrastructure funds, governments, regulators, broadcasters
and service and content providers

Our sector specialists understand the distinct local challenges
facing clients, in addition to the wider effects of global forces.

We are future-focused and help clients understand the challenges
and opportunities new technology brings.

Research

Our dedicated team of analysts track and forecast the different
services accessed by consumers and enterprises.

We offer detailed insight into the software, infrastructure and
technology delivering those services.

Clients benefit from regular and timely intelligence, and direct
access to analysts.
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Research from Analysys Mason

Consumer services programmes
Mobile Services

Mobile Devices

Fixed Broadband Services
Convergence Strategies

Video Strategies

Operator investment programmes
Operator Investment Strategies
Network Traffic

Spectrum

Telecoms software and networks
programmes

Software Forecastand Strategy
Telecoms Software Market Shares
Network-focused

Next-Generation Wireless Networks
Video and Identity Platforms
Service Design and Orchestration
Automated Assurance

Network Automation and Orchestration

Digital Infrastructure Strategies
Customer-focused

Digital Experience

Customer Engagement
Monetisation Platforms

Al and Analytics

DIGITAL
ECONOMY

CONSUMER
SERVICES

OPERATOR
INVESTMENT

TELECOMS
SOFTWARE
NETWORKS

RESEARCH
PORTFOLIO

FORECASTS
AND MARKET
SHARES

SMB ICT
CHANNELS
AND
FORECASTS

REGIONAL
MARKETS

TELECOMS
SOFTWARE
CONSUMER
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Digital economy programmes
Digital Economy Strategies
Future Comms

Operator business services and loT programmes
Large Enterprise Voice and Data Connectivity
Large Enterprise Emerging Service Opportunities

SME Strategies
loT and M2M Services
10T Platforms and Technology

SMB ICT channels and forecasts programmes

Managed Service Provider Strategies

Regional markets programmes
Global Telecoms Data

Americas

Asia-Pacific

Middle East and Africa

European Core Forecasts
European Telecoms Market Matrix
European Country Reports

DataHub

~2500 forecastand 250+ historical metrics
Regional results and worldwide totals
Operator historical data

ooty
s analysys
e Mason



Wireless network data traffic: worldwide trends and forecasts 2019-2024 47

Consulting from Analysys Mason

REGULATION AND POLICY

Policy development and response

Ex-ante market reviews, remedies,

costing ...
Universal Service Obligation (USQ)

Scarce resources: radio spectrum
management, auction support,
numbering ...

Ex-post/abuse of dominance

Postal sector

TRANSACTION SUPPORT

= Commercialdue diligence
= Technicaldue diligence
= Mergers and acquisitions (M&As)

= Debt and initial public offerings

N
g )
g % (IPOs)
m rn - . _ .
= a Joint-venture structuring
2 0 = Mid-market financial sponsors
X
> o sEEsESEEESEEEESEEsssEEssEsEssssssssssssd
E g
9,%\ STRATEGY AND &
(%)
) PLANNING &
-!- Q’ ----------
¢ STRATEGY AND PLANNING
6%7
SPECTRUM MEQ\P = Commercial expertise
= Technology optimisation
= New digital frontiers :
analysysmason.com/consulting = cieiiiecicsessssssssssssssssssssssssess -
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