The Shifting Submarine Landscape

And its effect on global interconnection hubs

Patrick Christian
Analyst, TeleGeography



What we’ll cover

« Subsea landscape
— What is shaping subsea demand and why
— What role do content players play
— Where are the new routes

 Points of convergence
— Where networks are coming together and why
— What affects the growth of new hubs
— Where are they and will they be
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Subsea Landscape
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New cable systems 2016-2019
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What’s in those sub cables

Used inter-regional bandwidth showing content provider share, 2018
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Surge of content provider bandwidth

Used International Bandwidth by Source e Internet backbone

providers’ dominance has
diminished since 2010
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Growth by region

Content Providers versus Others Bandwidth o Content providers added
Growth by Region, 2014-2018 capacity at a CAGR of at
150% least 65 % between 2014
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Share of Used Capacity

Share by route

Used International Bandwidth by Route, 2018 e Content providers’ share
on some routes is higher:

100% — 83% trans-Atlantic
80% — 66% trans-Pacific
60% — 70% intra-Asia
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So how does this affect new sub systems?
o Inter-data center demand (DC to DC)

— DClocation emphasis on cost (favorable regulatory environments, affordable
power, or other cost-saving measures)
— Surge in bandwidth on traditional routes, plus new landings to some smaller
markets
« Irish landings in two of the newest trans-Atlantic cables GTT Express and AEC-1
connecting to AWS, FB, Google data centers

o Content distribution and cloud services (DC to user)

— Emphasis on distribution to end user so from DCs to major hubs and
secondary hubs

— Smaller bandwidth requirements than inter DC but a larger number of
locations must be connected, not just a few large data centers

— Capacity extending to secondary developed markets and major emerging
markets
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Cloud data centers 2006-2015
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Cloud data centers current & planned
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Content provider submarine cable investments
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Note: Map shows in service and planned cables with a ready-for-service (RFS) data in 2012 or later. Submarine cables in red are those in which at least one content
provider is publicly known to be an investor. Content providers also have capacity on other cables.
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Content provider investment

« Content providers’ share
Content Provider Share of Investment

in New Submarine Cables surging on many routes
0%  20% 40% 60% 80% 100% — But only a majority on the

| Atlantic
 Substantial investment
by new carriers’ carriers:

— Aqua Comms, Hawaiki,
RTI, Seaborn Networks,

Trans-Atlantic

Trans-Pacific

Latin America

PLDC
"2010-2013 o .
Asia "2014-2018 . Addltlonal Investment
"2019-2021 on new routes is planned
Oceania
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Points of convergence



Where networks converge e

Colocation Floor Space, 2018
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Top regional markets, intl’ internet

2018 Bandwidth CAGR, 2014-2018

Europe « Major hubs remain
Frankfurt 73.1 30% . h b

London 55.7 26% major nups...

Amsterdam 48.4 29% .

Paris 47.8 29% — FLAP 1n Europe
Stockholm 21.3 29% _ .

Marseille 18.3 55% MIA, NY, LAIn US

u.s. o :
S — . But some new growing
New York 19.2 25% hubs:

Los Angeles 16.7 30% . .

San Francisco 10.2 22% — Marseille in Europe
Washington, DC 7.9 25% . . .

AR B ea — Santiago growing in SA
Sao Paulo 9.2 34%

Buenos Aires 6.1 32%

Mexico City 5.5 36%

Rio de Janeiro 4.8 30%

Santiago 4.1 39%
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Factors for new interconnection hubs

« International bandwidth (subsea cable
systems)

 Carrier-neutral DCs and IXs

 Friendly regulatory environment

« Competition-low prices for local connectivity

 Rich ecosystem-cables, content, ISPs,
corporations
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What about
Marseille? ]
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What about VA Beach?

o Cut out the s
terrestrial backhaul
from New York and

Florida to an existing
hub

« Changes the flow of
traffic from Latam
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The Submarine Cable Map is a free and regularly
updated resource from TeleGeography.
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And what about the new routes to

Africa?
« No evidence yet that
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Potential hubs?

(all well connected to sub systems but...)

Marseille, Lisbon & Virginia Beach
— Smallish local markets, near major hubs

Mumbai, Muscat, Egypt, Djibouti
— Different regulatory environments

Cape Town & Lagos

— Different level of local competition (pricing) and regulatory
environment

Accra & Lagos

— Transit hub vs local interconnection hub
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Summary

« Content providers are influencing new subcable builds

— Connecting DCs to DCs (traditional routes) and DCs to end-users (some
traditional routes plus new routes to emerging markets)

« Do new international subsea systems create new interconnection
hubs?

— No. It is just one of many factors. Or oKk, first step to get things started

« So what is the magic mix to create new hubs?

— Depends. In emerging markets, carrier-neutral DCs/IXs, regulatory
environment, local competition, large local market and rich ecosystem are
as important as sub cables. Developed markets... a different story

« Possible winners for new hubs: Mumbai, Lagos... Lisbon,
Muscat?
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Thank You!

Questions?
pchristian@telegeography.com



