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Summary

The (business) world today: what do apps and digital
platforms require from networks?

The (business) world tomorrow: is the Cloud coming to
telecoms? How could that shape network innovation?

The (business) world beyond: can networks be a tool to build
a more sustainable economy?



Summary

The (business) world today: what do apps and digital
platforms require from networks?



Our economy has already become digital

Relevance by industry has dramatically changed during the last decade

Market Cap in Sbn (# companies)

13.4x
(7x)
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(8)
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(6)
333
(1)
[

TOP 15 Worldwide
companies 2007

$4,868 bn

¥ Tech & Media Industry

Energy Industr
—_— 4,534 &Yy Y

(7) Others
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TOP 15 Worldwide
companies 2018*



Telecoms and IT are the largest final services
(~70% total revenues) in the TMT value chain

Market Money
size 2016 flows

FINAL P&S SOFTWARE ENABLERS HARDWARE ENABLERS
(€0-73t® . Device OS .
M~ Devices Device HW
. Network Real Estate
Network services
SR infrastructure (Physical assets)
(€1.35tn) « O&M, I&M
] Connectivity . 0SS * Physical
i twork link
services + Network platforms ?: Wslrastm s
mile”)
AND IP nod
* IP nodes
BUSINESSES n IT apps & services + Transport Netyvork
. ) . equipment Chi
<€1 37t'b IT Solutions BSS « Base stations Ips
and B2B * Service platforms
applications e Analytes 00 | |========] |====———--
<€0 33tn IT infrastructure Computing
~—1 o + Data Centers & Storage
Applications Software development equipment
& content
(€0.22tn distribution
ADVERTISERS T=——1 (B2C) Content production
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Tech giants disrupting whole digital value chain.
Connectivity had capital employed as a barrier

Devices

Connectivity
services

IT solutions
and B2B
applications

B2C apps and
content
distribution

CE 2016 (estimated)

~€3.5trn

~5%

€4.0trn

~55%

18.2%

33.8%

~25%

34.3%

~15%

13.8%

Rev 2016

Sources of disruption and examples

Smartphones disrupted the mobile phone

business =
s
NOKIA ' ""‘
*2zBlackBerry SAMSUNG

Limited disruption from other sectors in the
value chain: Access layer “protected” by large
Capital Employed

verizon’ vs. T --Mobile
MW v iliad
9 airtel  Vs. @

Cloud disrupting traditional software business

VS, aisamazon =M Microsoft

ORACLE i webservices "™ Azyre

Video content shifting to apps

COI\XEAST BJ vs. NETFLIX

DIRECTY
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Telecoms have
been less
vulnerable to
disruption vs.
other areas in the
digital value chain

v’ Capital
employed has
been a barrier
to entry vs.
tech “giants”

v’ Connectivity
has actually
worked as a
key enabler of
other tech
disruptions,
and is
expected to
benefit from
them



Tech & Media industry highly concentrated: 5
firms control >50% value creation in 2014-17

TOP-50 PUBLIC TECH & MEDIA COMPANIES 2014-17

Aggr. Revenue 1YFWD - Sbn, Constant FX Aggr. Market Cap - $bn, Constant FX
0,
4% 1,360 7,451
1,577
2,140
202 !
1,667 271
I
Dec 2014 14-17 14-17 Dec 2017 Dec 2014 14-17 14-17 Dec 2017
Rest (45 Rest (45
companies) companies)
Alphabet Alphabet
amazon amazon
B® Microsoft B® Microsoft

Source: Bloomberg
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2 more companies (from China) are now joining
the group

TOP-50 PUBLIC TECH & MEDIA COMPANIES 2017

Aggr. Market Cap Variation of share, aggregated Market Cap
Sbn, Constant FX A 2017
69% | 5
Google increased its
655 7451 .
998 484 2.3p.p. market cap in $175bn
I 1.8p.p. (+33% YTD) but lost
5,313
- share over total
0.9p.p.
i) 0.7p.p.
— 1
Dec-16 Tenceni B Rest Dec-17 00p.p. -0.2p.p 03-
“EE-0.3p.p.
Alphabet €2 Rest (43
amazon companies)
Tencent il Amgiév ‘ amazon ﬁ B8 Microsoft Alphabet
B® Microsoft

Source: Bloomberg
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Why this happened: platform business models

Digital companies have used the Internet to disrupt traditional industries
E.G. CONTENT

FROM: Local economies of scale (real EXAMPLES:
estate) as a barrier to entry
Books Music Video
-
CONTENT BARNES £-NOBLE TOWER
AGGREGATION LINKED TO CUSTOMERS roome i CKBUSTER
CREATORS DISTRIBUTION FOOTPRINT BLo
2hhmv
DISTRIBUTION CHANNELS DILIONS
INTEGRATED WITH AGGREGATORS
TO:
CONTENT NEW, GLOBAL “OTT
’ CUSTOMERS i
CREATORS PLATFORMS” amazon = spotity - NETFLIX

(Decoupling)

INTERNET (+LOGISTICS COMPANIES) Global economies of scale and (in
AS GLOBAL DISTRIBUTION CHANNELS some cases) network effects
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Focus / entry barriers shifting from physical
distribution to differential customer insights

E.G. PREMIUM TV

FROM:

%i’sﬂep

TimeWarner

A,
UNIVERSAL
N

pppppp

b

DIRECTV

%

» Scarce resource: Capital / access to the physical

CUSTOMERS

Own physical
distribution
platform

distribution platform (e.g. satellite)

TO:

®f5~5p

TimeWarner

UNIVERSAL,

Customer
data
I
NETFLIX CUSTOMERS
|
(Decoupling)
Internet

New scarce resource: Attention (and customer

insights from data about previous interactions)
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Similar dynamics have been exploited by top

tech companies

amazon
S~—"" * Use of customer data for segmented /
personalized product recommendations

Google

GLOBAL ONLINE

RETAIL STORE

PRODUCTS —b‘ = | CUSTOMERS

INTERNET DISTRIBUTION

* Use of customer data for personalized
news feeds & ad targeting

NEWS —> GLOBAL SOCIAL NETWORK ‘ = | CUSTOMERS

INTERNET DISTRIBUTION

* Use of customer data for segmented /
personalized search results & ad targeting

CONTENT | == ‘ GLOBAL SEARCH ENGINE ‘ = | CUSTOMERS

INTERNET DISTRIBUTION

4
' * Use of customer data for segmented /
personalized apps recommendations
N N -
| |
CONTENT | ==» ‘ GLOBAL APP STORE ‘ = | CUSTOMERS
LN N -

INTERNET DISTRIBUTION
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What's next: networks can make it possible to
keep feeding data to digital platforms

Connectivity has a key role as an enabler of a new computing paradigm

Al-enabled digital platforms

Connection of everything,
driving a data “explosion”

Fiber / 5G connectivity
to Data Centers

Universal connectivity
* Proliferation of sensors

* Business process
digitization (& connection)

* Mobile computing

Massive computing capacity

(in the Cloud)

cgavilanes@gmail.com
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This has opened new opportunities for network

Innovation

Al-enabled digital platforms

Fiber / 5G connectivity
to Data Centers

Massive computing capacity
(in the Cloud)

Connection of everything,
driving a data “explosion”

Universal connectivity
* Proliferation of sensors

* Business process
digitization (& connection)

* Mobile computing

cgavilanes@gmail.com

4 key demands from networks
(maybe more...):

1.

Ubiquitous (wireless)
connectivity: capturing data
anytime, anywhere

High capacity: transporting
massive amounts of data

Low latency: radically
shorter “feedback loops” for
algorithms to act according

to data

Security / data integrity: as
vulnerabilities "explode”
with ubiquitous connectivity

12



For a telecom operator, this implies to keep
breaking the ubiquity vs. capacity “conflict”...

AVERAGE SMARTPHONE TRAFFIC PER APP: KOREA vs. BRAZIL (JUN 2015)*

80%

UBIQUITY
(Traffic
“on the go”)

e KOREA e BRAZIL

Runtastic

Google Maps

[ ]
Google Maps
e Shazam
Runtastic
® Shazam ® Snapchat * 2.0 GB/month
» 24% on the go
® WeChat
¢ Facebook
/o Chrome Browser /
w @ Chrome Browser PS
@ WeChat ® Google Play Storqg Facebook
Skype
° Snapchat
Skype

* 3.3 GB/month

* 10% on the go

—p» © YouTube

@ Google Play Store @ YouTube

CAPACITY (MB/user/month)

4GB

cgavilanes@gmail.com
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.. while keeping focus on simplifying the operation
of increasingly dense / “capillary” networks

Approximate OpEx + CapEx (as %
of revenues) in each operational
process for a typical F+M operator

MAIN OPERATIONAL PROCESSES IN A TELECOM OPERATOR ~xx%

~5%
IT SYSTEMS (INFRASTRUCTURE + APPLICATIONS)

NETWORK OPERATIONS,
INSTALLATION &
MAINTENANCE

~15%

* Supervision and maintenance
are the highest network
operational expenses

* Fixed adds + disconnections
increase operational costs
(driven by still largely manual
installations)

cgavilanes@gmail.com 14



Summary

The (business) world tomorrow: is the Cloud coming to
telecoms? How could that shape network innovation?



And what about how networks are designed?

Today, internet services are based on an architecture in which apps run at the edges
of the network, and have decoupled from communications / routing

Internet Today: 2000-2010s

Customers / End devices Communications Server Apps
Client Apps e, ' ©3Youlube
: (Apps decouple from | @
—_— ! communication | e EE
|____TNetworks) ___ © T NETFLIX
) @k (APIs)
oo NETFLIX Open »
Networking CI_OUd / _
| Software (IP) Virtualization
* . Hardware
o~ Networking Sto- | Net.
L) i i
0 Hardware CPU: rage: working
Physical Physical
Assets?! Assets?
TELECOM él INTERNET
OPERATORS PLATFORMS
(LOCAL PLAYERS) (GLOBAL PLAYERS)

1. Central Offices, Towers, Ducts, Cables
2. Data Centers
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Owning the (Capital intensive) distribution assets
has protected telecoms from external disruption

TELECOMS TODAY

Connectivity service

\\:3 AT&T

T

Open
Networking
Software (IP)

Hardware

Physical
Assets

I
I
I
Networking :
I
I
I
I

Own
distribution
assets

* Capital
intensive

* Assets at
the Edge:
Local
economies
of scale

cgavilanes@gmail.com

Competition has
(mostly) been limited
to players inside the
telecom industry
that either:

v" Have their own
network assets

I

v" Use incumbents
network assets
open by
regulation

Very limited
disruption from
internet companies

17



But network virtualization is bringing the Cloud
(the internet architecture) to telecom networks

Contoso Fabrikam
network netwark

Contoso Fabrikam (Networking Software can
virtual machine wvirtual machine 1‘1‘1‘1 %’_ be programmed and
adapted to each app)

d__0

_--T~a
—- ~o

Virtualization = (Network ;™
(APIs) 5 = Apls)
Cloud / pAY " Network
Virtualization ”"YS‘CF" @ Physical Virtualization
fffffffffffffffffffffffff server Network
Hardware Hardware
' Sto- | Net- : Sto- | Net-
CPU! age 'working Server virtualization ' ' Hyper-V Network Virtualization CPU: rage ' working
e Run multiple virtual servers o Run multiple virtual networks on a —
Physical on a physical server physical network Physical
Assets? e Each VM operates as If It ¢ Each virtual network operates Assets!
is running as a physical as If It Is running as a physical network
‘ server . , 4
INTERNET TELECOM
PLATFORMS OPERATORS
(GLOBAL PLAYERS) (LOCAL PLAYERS)

1. Central Offices, Towers, Ducts, Cables
Source: Microsoft cgavilanes@gmail.com 2. Data Centers 18



Operators are embracing this transformation, to
improve the performance of their core business

How Telecom Operators see network evolution
FROM TO KEY ADVANTAGES / INCENTIVES FOR CHANGE

(Networking Software can
be programmed and
adapted to each app) * Increased operational flexibility to provide

-~

P different quality of service to apps with
, (Network different requirements

i APIs) |
Open mmmmm
Networking N.etwotrk ' * Simplified network management, as
Software (IP) Virtualization hardware converges to “general purpose”
Networkin Hardware for all network functions (with differences

g  Sto- ! Net- shifted to software)
Hardware CPU! rage ! working
”””” * Reduced vendor lock-in: new agents
Zhysf(cfl Physical competing with traditional vendors to
1 .
SSEtS Assets develop networking software

1. Central Offices, Towers, Ducts, Cables

Source: Microsoft cgavilanes@gmail.com 19



This move effectively decouples physical assets
from service platforms (as in other industries)

Connectivity service

(Decoupling)

(Edge) physical assets

* Software-centric
(over
commoditized,
general-purpose
Hardware)

* Global economies
of scale

Local / at the Edge

Capital Intensive

cgavilanes@gmail.com

Technical decoupling
does not mean
separation from a
business point of view

However, software
economics are global,
while owning and
operating physical
assets is a local
business

Some operators will try
to keep playing in both
businesses, while

others could specialize

20



This is starting to have implications on the

operators’ ecosystem

@ THE AGE OF “EDGE DATA CENTERS” | NETWORK FUNCTIONS AS A SERVICE
Specialists in telecoms physical assets (e.g. Small software vendors moving to take
TowerCos) see new opportunities in a “fully advantage of virtualization technologies to

decoupled world” (beyond telecoms)

provide networking platforms “as a service”

E.g. American Tower

Moving into Data Centers:

N + cam (Apr 2019)

AMERICAN TOWER"®

Innovating in infrastructure at the Edge:

aaaaaaaaaaaaaa

Neutral-Host Antennas

cgavilanes@gmail.com

JransformingiViobileiNetwork:

Services Enabled By \ .
k Mavenir Software \\' S SeTvice
=N —

F . v

26 3G 4G
3 Any Network
| EXISTING  NEXTGENERATION
| NETWORKS W

i ~ E Any Device
Land Line

Virtualized, software-based networking solutions that transform
mobile networks to deliver enhanced new services

Solutions in use by 9 of the top 20 global mobile service providers

21



Carriers could use this architecture to (also) offer

cloud computing services at the Edge

@ THE BATTLE FOR THE EDGE CLOUD

Internet apps

Connectivity service h

S mrar- - Tl

Phg) |- >

-~
- S~

(Computing /,

~ (Network 1 Storage |

1
I
1
- ~ I
1
1
1
I

' APIs)

____________________

General-Purpose Hardware

(Decoupling)

(Edge) physical assets

cgavilanes@gmail.com

Cloud computing

facilities at the Edge
enable apps to solve
some key problems:

v" Reducing capacity
stress from large
data volumes

v' Improving
performance (e.g.
latency)

v Improving
security & privacy
Key barrier for
carriers: need to offer
Global APIs (not

linked to physical
assets’ footprint)

22



However, "hyperscale” providers could also offer
these services if they access the Edge infrastructure

@ THE BATTLE FOR THE EDGE CLOUD

Internet apps

Connectivity service

= arar- - T

-~
- ~
- ~<

~ (Network 1

General-Purpose Hardware

(Decoupling)

Phg) |- >

1
1
' (Computing /|
! Storage |
' APIs) !

Virtualization — mm wicosore .,

zZure

General-Purpose Hardware

(Edge) physical assets

cgavilanes@gmail.com

If they get access to
Edge physical
assets,
"Hyperscale” Cloud
vendors could also
offer “Edge Cloud”
services, competing
with operators in
this

The key barrier will
be the access to
local physical
assets: “Edge real
estate” (Towers,
Central Offices, ...)

23



And this could also (potentially) open the door
to new forms of competition in connectivity

@ THE BATTLE FOR THE EDGE CLOUD

Connectivity service

New, asset-light

- connectivity providers
= AT&T yp
- a— I Thingsw
" ul= Deutsche -200dle :
il e ¥ GoogleFi Mobile
- (Network 1~ "'":’ (Network |~
! I
— ' APIs ' APIs
= arar oo AP Ll | __APIs )__!  aws
— . . . . . .
o« I3 Deu Virtualization Virtualization ~ mm Wicrosoft

General-Purpose Hardware

(Decoupling)

Azure Google Cloud

General-Purpose Hardware

(Edge) physical assets

cgavilanes@gmail.com

With access to Edge
physical assets,
"Hyperscale” Cloud
vendors could start
offering networking
platforms “as a
(Cloud) service”

This could reduce
barriers to entry for
new asset-light
connectivity
providers

The key barrier will
still be the access to
local physical
assets: “Edge real
estate” + cable /
fiber, spectrum

24



Carriers could even try to exploit their position at

the Edge and by offer their own apps

@ MAKING CARRIERS SERVICE PROVIDERS AGAIN

., .
- ... Carriers’ own internet apps
‘ \J\V/ AT&T = = == %“):llelr(irlllle
=TT T T [ =TT T T [
= AT&T Deutsche HH H
= AT&T - - 7| Telekom Connectivity service
o~ 1 1 1 1
- S~o 1 1 ! 1
- - ! |
I (Network -(Computing: I (Storage :
' APls) ' APls) ' APIs)

General-Purpose Hardware

(Decoupling)

(Edge) physical assets

cgavilanes@gmail.com

Operators control
assets at the Edge
that position them
optimally to provide
latency-sensitive
apps

A key barrier for this
is access to data
(today a competitive
advantage /
defensive barrier for
some leading apps)

25



All this could provoke a deep restructuring
across the industry (1/2)

Emerging new types of competition and a redefinition of how assets are managed

Future Internet: 2020s

Potential industry disruptions

,f’ \\
-

~5 (NetworkN,::‘
1

Network
Virtualization

Hardware
' Sto- | Net-
' rage ' working

Physical
Assets!
TELECOM

OPERATORS
(LOCAL PLAYERS)

CPU

ONONNONO

1. Central Offices, Towers, Ducts, Cables
2. Data Centers

@ * Carriers use local “real estate” as “Edge Data
Apps Centers” (or sell it to players that do —e.g.
TowerCos): potential collision with traditional
Data Center players moving to the Edge

— (APIS) . O RN e T

* Small software vendors can develop
Cloud/ innovative networking platforms and offer
Virtualization

them from the Cloud, disrupting traditional

Hardware networkvendors
:Sto- {Net- | —~_
CPU; rage | working @ * Operators offer Edge Cloud APIs to app
developers, in direct competition with laas
Physical and Paa$ vendors (AWS, Azure, Google)
Assets? * laaS and PaaS vendors start offering
networking platforms from the Cloud
INTERNET oo
PLATFORMS @ * Operators play a more relevant role in final
(GLOBAL PLAYERS) apps, exploiting their strength at the Edge
cgavilanes@gmail.com 26



All this could provoke a deep restructuring
across the industry (2/2)

Emerging new types of competition and a redefinition of how assets are managed

Future Internet: 2020s Potential industry disruptions
@ @ - T - 'E DIGITAL REALTY
= AT&T = = =" ;i
Apps = s, CyrusOne
celnex®> A an.
- (Network o= driving felecom comnec Jividy AMERICAN TOWER® EQUINIX
] APIs) o (APIS)
""""" ‘ 9 NOKIA MAVENIR
Network Cloud / &, csson
Virtualization Virtualization > Vs. ALT'OSTAR
77777777777777777777777777777777777777777777777777 \") ‘
Hardware Hardware | Sewawva .Y VERSA
| Sto- | Net- ' Sto- i Net-
CPU: rageiworking CPU; rageiworking @ adWs
— < arer
= .
Physical @ Physical = b VST S Mo
Assets? Assets?2 " 1" Telekom
Y Google Cloud
TELECOM INTERNET e
OPERATORS PLATFORMS @ B) owie @ s, Satar
(LOCAL PLAYERS) (GLOBAL PLAYERS) r@ | ‘T H‘H

a3t slack N ETFLIX

1. Central Offices, Towers, Ducts, Cables cgavilanes@gmail.com 27
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These dynamics create new innovation

opportunities

Future Internet: 2020s

Potential bottlenecks /
scarcities

Innovation
opportunities

,f’ \\
-

~5 (NetworkN,::‘

Network
Virtualization

Hardware
' Sto- | Net-

CPU! rage ! working

ONONNONO

Physical
Assets!

TELECOM
OPERATORS
(LOCAL PLAYERS)

1. Central Offices, Towers, Ducts, Cables
2. Data Centers

Apps

(APIs)

Cloud /
Virtualization

Hardware

' Sto- | Net-
CPU; rage:working
Physical
Assets?

INTERNET
PLATFORMS

(GLOBAL PLAYERS)

@ * Need of physical
infrastructure at

the Edge (to host
cloud service)

* Ad-hoc networking
solutions adapted

to particular
business needs

@ * Operators need
Global, standard APIs

* Their competitors
need access to
physical assets

@ e Users’ data as a
barrier to entry in

apps

cgavilanes@gmail.com

* Networking for
“next-gen real
estate” (e.g.
“smart windows”)

* Flexible networking
platforms (VNFs)
offered from the
Cloud

* Creating a global
“API suite” for the
telecom industry

* New (alternative)
access technologies

* New, “privacy-
native” network
architectures?

28



There's already technological innovation activity
around all these opportunities

MIT
EDGE DATA Real Estate
CENTERS = :_r:;)ovatlon

* “Interior office walls will one day be
turned into data centers, capitalizing
on fiber-optic connectivity”

GLOBAL NEW ACCESS

NETWORK APIs TECHNOLOGIES

Mobiledge ﬁ terragraph

T Bencwit Chalonge

* “Aggregating * “Gigabit speeds
global to dense
infrastructure to underserved
solve for urban areas at
distributed a fraction of
demand for the cost of
specific edge fiber”
services”

NETWORK AS
A SERVICE

ALTIOSTAR Rakuten

Intelligent LTE with Ethernet Cloud

* New mobile network in Japan, using
RAN virtualization to “bring disruptive
innovation to mobile industry”

PRIVACY-NATIVE ®o

NETWORKS
BLOCKSTACK

e “Building a new internet for
decentralized apps that that let you
own your data and maintain your
privacy, security and freedom”

cgavilanes@gmail.com 29



Summary

The (business) world beyond: can networks be a tool to
build a more sustainable economy?



Telecom operators have been shifting their business
models to capture successive "growth waves”...

SUCCESSIVE GROWTH
WAVES IN TELECOMS

THE VOICE-CENTRIC PHASE

Access + Voice . BB + Digital
+ Others Services

THE ACCESS-CENTRIC PHASE

Access + Voice' BB + Digital
+ Others Services

cgavilanes@gmail.com

THE DATA-CENTRIC PHASE

Digital Services
leveraging Cognitive
Intelligence

Access +
Voice BB

Beyond
2020

31



.. Next “growth wave” could come from
addressing Global Sustainability challenges

SUCCESSIVE GROWTH LONG-TERM OPPORTUNITIES
WAVES IN TELECOMS

New opportunities
based on Global
Sustainability
Challenges

Late
2020s

 What global challenges
could be exploited by
telecoms to create the
next “growth wave”?

* What current assets
could be key to leverage
this opportunity?
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Investors are already looking at Global
challenges as a “source of Alpha”

FINANCIAL ANALYSTS’ VISION

‘ d ta & @ m fi\ T A
. Al Autoamatlon . lﬁ rm ’m :
‘ @ Big data (cloud computing) 0 Demographics 1

Artificial intelligence

i GenZ, Millennials
Electrlc Vghlcles & Mobllly Factory grl\:tegg:gosne(ri\gge;)smpﬁon) (eCommerce, Sharing) @
Electric vehicles (early peak oil) loT (connected devices) Ageing (Healthcare)
Ride hailing (car ownership) Bottom Billions (EM Consumer)
Autonomous (employment,
real estate) ¥
@ Cybersecurity & Privacy Climate Chan Q
: ge
in a Connected World e s
Privacy (tech regulation) = ® ® Renewables (grid parity)

Cybersecurity (loT, eCommerce) Earth

Surveillance (voice,
. facial recognition,
@ biometrics)

Source: BofAML

Innovation ‘

home rebuilding)

cgavilanes@gmail.com

Energy storage (batteries) -
Extreme weather (insurance, =22
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Networks can be one of the most important
tools to solve these Global challenges

* Low-latency e Connecting industry
vehicle production processes
connectivity * Edge Cloud solutions (Al,
*  Smart-city Industrial AR/VR, ...)
infrastructure .
@ & -
. g data & F "4
I;; ) - Al, Automatlon W .
o Big data (cloud computing) Demographics \1\
Artificial mtelhgence
. . - (nextgen services) GenZ, Millennials
Electric Vehicles & Mobility  £5ciory automation (job disruption) (eCommerce, Sharing)
Electric vehicles (early peak oil) loT (connected devices) Ageing (Healthcare)
Ride hailing (car ownership) Bottom Billions (EM Consumer)
Network Autonomous (employment,
real estate)

security

Edge Cloud @@

solutions (to
( @ Cybersecurity & Privacy

Climate Change Q
Renewables (grid parity)

protect in a Connected World °®

privacy and Privacy (tech regulation) o0 Energy storage (batteries) N
) Cybersgcuntyl (loT, eCommerce) Extreme weather (insurance,
improve urveillance (voice, home rebuilding) 2

Innovation ‘ Earth

cgavilanes@gmail.com

. p facial recognition,
security) @ biometics)
-

“Privacy by
design”
networks

* Reducing
networks’
energy
consumption

Enabling
clients’
energy
efficiencies
(e.g. smart
metering)
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Economic analysis shows that tech investment is
contributing to “fill the gaps” in several UN SDGs

Contribution of tech investment to improvement in UN SDGs — LatAm Region (2008-17)
% of total improvement in the period that can be attributed to tech CapEx

25% 26%

18%
16% 0
° 15% 13%

6%

3 GOOD HEALTH 8 DEGENT WORK AND 13 CLIMATE
ANDWELL-BEING ECONOMIC GROWTH INFRASTRUCTU 0 ACTION

sud K

Source: Frontier Economics / IDB
cgavilanes@gmail.com
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In summary

Today:

Tomorrow:

Beyond:

Ubiquitous, high capacity, low 5@

latency, secure connectivity

* Next-gen real estate

e Software-based networking platforms (VNFs)
* Global Edge Cloud APIs

e Alternative (high speed) access technologies

* New privacy-native network architectures

Networks at the center of social change,
enabling a new age of economic growth



Q&A



