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Presenter Profile .-~
Tim and Alan are trained mythbusters.

Do NOT attempt to test any of these dangerous myths at home.

Name: Tim Stronge Alan Mauldin
Title: Chief Research Officer Research Director

Email: tstronge@telegeography.com amauldin@telegeography.com
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CONFIRMED
State Myth e PLAUSTBLE
- & .
BUSTED
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 New satellites will end the dominance of submarine cables.

 For placement of large data centers, energy is more important than proximity to
population.

« The demand for submarine cable capacity is doubling every 2 years.

« Content providers account for the majority of investment in new cables.
* The global network has never been more resilient.

* The submarine cable market is cyclical.

» Geopolitical conflict between China and the U.S. has caused the two countries’
networks to disconnect.

« Sharks (and acts of sabotage) are a major source of cable faults.

Copyright © 2025 SubOptic Ltd
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MYTHBUSTERS

- GREATEST HIFS .
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D Satellites vs. cables myth 0
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« The Myth: New satellites will end the dominance of submarine cables.
» Conclusion: ?7?7?
« Status: 77?7

Copyright © 2025 SubOptic Ltd
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Satellite Myth Sub®ptic2019

0 THE BEACH AND BEYOND

« The Myth: new satellites will end the dominance of submarine cables.

« Conclusion: no, but they will boost bandwidth and reduce latency to
underserved areas.

« Status:

Copyright © SubOptic2019

Slide 40
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STARLINK CAPACITY LAUNCHED Starlink satellites
CUMULATIVE CAPACITY (TBPS) ° V1 5
e — ~24 Gbps total capacity
i — 1st launches: 2021
250
N o V2:
- — ~96 Gbps total capacity
100 — 1st launches: 2023
50 e v3:
’ 2019 —2020 2021 2022 2023 2024 _ ~1 ’OOO Gbps downllnk
capacity

STARLINK V1 B STARLINK V15 Bl STARLINKV2 MINI

— 18t launches: 2025 (?)

Copyright © 2025 SubOptic Ltd Source: https://stories.starlink.com/
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500
== Starlink Downlink - Launched
450
400
350
300
250

200

Capacity (Tbps)

150

100

50

_

0
1/1/19 1/1/20 1/1/21 1/1/22 1/1/23 1/1/24 1/1/25

Source: Launch data - https://spaceflightnow.com/launch-log/

yright © 2025 SubOptic Ltd
Copyright © SubOptic Capacity estimates - TeleGeography
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500

== Starlink Downlink - Launched
450

- === Starlink Downlink - Operational
350
300
250

200

Capacity (Tbps)

150

100

50
__
O ﬂ
1119 1/1/20 1/1/21 1/1/22 1/1/23 1/1/24 1/1/25

Copyright © 2025 SubOptic Ltd Source: Launch data - https://spaceflightnow.com/launch-log/
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500

== Starlink Downlink - Launched
450

=== Starlink Downlink - Operational
400

=== Starlink Uplink - Operational
350
300
250

200

Capacity (Tbps)

150
100

50 —

0 .é{

1/1/19 1/1/20 1/1/21 1/1/22 1/1/23 1/1/24 1/1/25

Copyright © 2025 SubOptic Ltd Source: Launch data - https://spaceflightnow.com/launch-log/
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\\

* Apples vs. oranges
— Cables: strictly point-to-point
— Starlink: analogous to end-user network
* Problems for Starlink
— Extremely constrained for single-point capacity Let's just
— Very high annual OPEX } assume
these away
— Must fully replace every 5 years
 This is a fool’'s errand
— ... but we are being foolish

Copyright © 2025 SubOptic Ltd




B Cost per bit comparison: some rough estimates

One Submarine

Cable
Total Investment (bn) $0.52
Total Bandwidth (Tbps) 480
Symmetric Bandwidth (Tbps) 480
Efficiency Ratio 100%
Effective Bandwidth (Tbps) 480
Cost per Mbps $1.08

Cost per bit ratio over submarine cable

Copyright © 2025 SubOptic Ltd
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Starlink
Constellation

$15.00
455

50

10%

3)
$2,999.20
2,768:1
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500

== Starlink Downlink - Launched
450

=== Starlink Downlink - Operational
400

=== Starlink Uplink - Operational
350
300
250

200

Capacity (Tbps)

150
100

50 i

0 _é'4

1/1/19 1/1/20 1/1/21 1/1/22 1/1/23 1/1/24 1/1/25

Copyright © 2025 SubOptic Ltd Source: Launch data - https://spaceflightnow.com/launch-log/
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B Satellite as a full replacement to all cables?

3,000

2,500

2,000

1,500

Capacity (Tbps)

1,000

Copyright © 2025 SubOptic Ltd

—Starlink Downlink - Launched
—Starlink Downlink - Operational
—Starlink Uplink - Operational

Source: Launch data - https://spaceflightnow.com/launch-log/
Capacity estimates - TeleGeography
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B Satellite as a full replacement to all cables? SUBOPTIC
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3,000 =S ubmarine Cable Purchased

= Starlink Downlink - Launched
2,500 == Starlink Downlink - Operational
== Starlink Uplink - Operational

__ 2,000
)
S We think this will grow
> 1,500 5-fold by 2031
8
Q.
& 1,000
500
We’d need to get the red line
0 / to equal the green line
DO QN VD o
MM SUdSr VUV
B S P

Copyright © 2025 SubOptic Ltd Source: Launch data - https://spaceflightnow.com/launch-log/

Capacity estimates - TeleGeography
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10
8 T Can you see the red segment?
c That’s Starlink.
0
g e
-
wn
©
[ =
©
0
B 4
<
m
2

2019 2021 2022
s Mobile Broadband =Fixed Broadband = Starlink

Copyright © 2025 SubOptic Ltd Source: TeleGeography




B Satellites vs. cables myth c
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* The Myth: New satellites will end the dominance of submarine cables.

« Conclusion: Despite impressive capacity gains with LEOs, satellite capacity and
cost-per-bit still lag far behind cables.

gUSTED

Copyright © 2025 SubOptic Ltd
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* The Myth: For placement of large data centers, energy is more important than
proximity to population.

« Conclusion: 7?7

« Status: ?77?

Copyright © 2025 SubOptic Ltd
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sue ENergy Costs Myth

» The Myth: Energy costs are driving build decisions of data centers (and
therefore networks)

» Conclusion: Lots of drivers for determining locations of content provider
data centers; energy source and costs are primary ones

[ PLAUSIBLE

Copyright © SubOptic2016 Slide 120
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Source: TeleGeography



All Data Centers with Google and Meta p!

Note: Google highlighted in blue and Meta in red
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Some useful data

Market Connectivity Score

Filter... Reset Selection

Cities Ranking

City Country Region Rank
Frankfurt Germany Europe 1
London United Kingd... Europe 2
| Tokyo Japan Asia 3
Amsterdam Netherlands Europe 4
| Singapore Singapore Asia 5

Data Centers
Regulations & Internet
Governance Exchanges
Geography & R
Demographics Pricing
Power Cloud

Infrastructure

Local Access Long-Distance

Transport

Copyright © 2

25 SubOptic Ltd

Overall
Score

Rank by Fast-Growing Cities

Data Centers

1, Data Centers
Avg

61.6
60.3
60.0
54.8

54.6

m®= Frankfurt
London

>

55.0

6

©

4

w
g

o

Internet Exc... >

Internet
Exchanges Avg

945

51.2

30.4

86.6

53.5

Change Weights Show REEEIGTRLIES

Pricing > Cloud Infrast... >
Cloud
Pricing Avg Infrastructure
Avg
98.9 62.8
98.8 50.8
96.0 49.7
99.0 38.5
96.2 54.6

Data Centers

Internet Exchanges

Pricing

Cloud Infrastructure
Long-Distance Transport
Local Access

Power

Geography & Demographics
Regulations & Governance

100

Source: TeleGeography

Nominal Values

Long-Distan...

>

Long-Distance

Transport Avg

64.5

60.8

38.7

49.5

78.3

SUBOPTIC

LISBON | 2025

Local Ac

Local Ac
Avg

3,000 cities found
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Average for Cities around Data Centers

Clean Power as %
Data Center Operator Population (m) of Total Generated

Carrier Neutral Colo

Equinix 16.5 41%
CoreSite 13.3 32%
TELEHOUSE 27.2 41%
Cloud

Amazon Web Service 11.3 38%
Google Cloud Regions 14.5 40%
Content

Google Data Centers 8.4 42%
Meta 3.5 43%

Note: Clean power show averages for power generation in a 200 km radius around cities with data center presence. It thus shows general availability of clean power, not what is actually consumed by
the operator.

Copyright © 2025 SubOptic Ltd Source: TeleGeography
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Note: Each dot = one data center. Only data centers > 500,000 square feet shown.
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P Population and clean power avail. effect on data center size OPTIC

4.0

3.5

w0
o

N
(&)

Gross sq ft (m) of Data Center
N
o

1.5
1.0 ®
®
0.5
0.0
0% 20% 40% 60% 80% 100%

Share of Power in City from Clean Generation

Source: TeleGeography, Global Energy Monitor




Energy & data centers myth o
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* The Myth: For placement of large data centers, energy is more important than
proximity to population.
« Conclusion: For large data centers, there is:
— a neqgative correlation between data center size and city population
— a positive correlation between data center size and clean power availability

o Status:

Copyright © 2025 SubOptic Ltd
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* The Myth: The demand for submarine cable capacity is doubling every 2 years.
« Conclusion:
 Status:

Copyright © 2025 SubOptic Ltd




« * e
' -".'..:‘.:o
v ‘e
.Q.‘,'
‘s

D Look at the original findings eor
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 We did this one in 2013 and 2016

SUbOPH ()13, cceentocons
Traffic Growth Myth

gl | Demand Doubling Myth

*;

Doubling Myth

* The Myth: Demand for submarine cable capacity is
doubling every 2 years.

* Conclusion: On most routes demand continues to rise by
more than 41% per year.

| CONFIRMED

Copyright © SubOptic2016 Slide 5

Copyright © 2025 SubOptic Ltd
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Used Int’| Bandwidth Growth

70% m2010-14 CAGR

* Doubling every 2 years = 22015-19 CAGR
41% per year o

= 2020-24 CAGR

50%

40%

CAGR

30%

20%

10%

0%

O (&) ! 1 @

= D = ©.© ) O
2E cE 50 Q@ Sg 0T B
© © C© £< 92 E5 Evﬁ

= -0 S 5
< O <. o=

Source: TeleGeography

Copyright © 2025 SubOptic Ltd




. Looking for more evidence

Mobile network traffic (quarterly)

* Ericsson mobile network
data shows a consistent
deceleration in mobile

network traffic 2020-25

* Mobile traffic # subsea

capacity

60
140 60
120
4
o 106 =
L 80 ' I 5
60 N e —
N - 20
>0
0 0
202001 202002 2020.03 202,04 202101 202102 202103 202104 202201 202202 202203 202204 2025,01 202302 2023,05 202304 2024,Q1 202802 2024,05 2028,0¢
. Data Voice YoY data growth
Mobile network dota traffic also includes traffic generated by fixed wireless access (FWA) services

Y

Source: Ericsson (February 2025)
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Doubling
Every 2
Years
Threshold

Source: Ericsson Mobility Visualizer, https://www.ericsson.com/en/reports-and-papers/mobility-report/mobility-visualizer

Copyright © 2025 SubOptic Ltd




. Looking for more evidence

« OpenVault shows 9.5%
growth in average
broadband usage Q1
2024-Q1 2025

« Broadband usage #
subsea capacity

Copyright © 2025 SubOptic Ltd
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Q1 Year-Over-Year Average Usage Growth Doubling
Every 2
Y i Years
N /\ Threshold
40%
< 35%
3
§ 30%
5 27.0
% 25%
= 20%
15%
10%
1Q19 1Q20 1Q21 1Q22 1Q23 1024 7025
OPENVAULT

Source: OpenVault
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¢ AT&T ClteS 30 0/0 g rOWth 2020'23 Thousands of customers added daily to AT&T's standalone 5G
_ AT&T’S netWO rk # su bsea ca paCIty Over the last three years, our network has seen an annual 30% increase* in traffic.

This is the direct result of the pace of innovation and the changing needs of how
people integrate technology into their everyday life. Our network is the new killer app
and it’s paving the way for what's next.

Source: AT&T, https://about.att.com/blogs/2023/network-ready.html

« Cogent Q1'25 earnings call cites 8% annual growth
— Cogent’s network # subsea capacity

IPFva 1everiue per dudress 101 U1e qudiier wds pU.439 UIT CITUrTI, Our OTT 1Tet MMoTIuiy Criur
rate was 1.4% and off net monthly churn rate was 2.2%. Our network traffic was flat
sequentially for the quarter, but increased 8% year over year. Foreign currency

commentsg

Source: Cogent, https://www.cogentco.com/files/docs/about_cogent/investor_relations/reports/1st_Qtr_2025_ Transcript.pdf

Copyright © 2025 SubOptic Ltd




@
Looking for more evidence SUBOPTIC

LISBON | 2025

* “In terms of traffic growth, it is growing very slowly — at rates that we haven't

seen in the 25-plus years we've been in this business. So it's growing very,
very slow," — Akamai CFO Ed McGowan, Q3 2024 Earnings call

— What is "very, very slow”?
— Not subsea-specific

Layoffs and bankruptcies: A historic traffic slowdown
shakes CDN industry

Fastly, Akamai and Edgio are working to navigate a dramatic slowdown in Internet traffic. They're doing so via a mixture of
investments, layoffs, restructurings and bankruptcies.

Source: https://www.lightreading.com/the-edge-network/layoffs-and-bankruptcies-a-historic-traffic-slowdown-shakes-cdn-industry

Copyright © 2025 SubOptic Ltd




Looking for more evidence

* Meta (September 2024)
— Total backbone grew by
>30% YoY
* Not subsea-specific

« Magnitude of “>”
unknown

Copyright © 2025 SubOptic Ltd
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Al workloads through a backbone lens

Total Backbone grew by > 30% YoY

Al-driven traffic grew not only faster but also
overtook non-Al-driven needs

Al-driven encompasses data needed for
ingestion, preparation and replication

GROWTH OF AI-DRIVEN
TRAFFIC ON OUR BACKBONE

w= Al == non-Al

Source: Meta, Al Impact on the Backbone, Networking @Scale 2024
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» Google (April 2025)
— WAN bandwidth — 7x 2020-25 (= 47.6% CAGR)
* Not subsea-specific

Google's Al-powered next-generation global
network: Built for the Gemini era

April 9, 2025

the number of shards in the network. This allows for swift and substantial WAN bandwidth growth to

support Al infrastructure demands. In fact, from 2020 to 2025, our WAN bandwidth grew a
whopping 7x.

Source: https://cloud.google.com/blog/products/networking/google-global-network-principles-and-innovations

Copyright © 2025 SubOptic Ltd
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Reasons the pace of demand growth has slowed sumpnc

e Continued localization of content,
applications, and compute

« Submarine cable delays
* Phase of network buildout

— New market entry drives rapid
capacity growth as operators

overbuild to accommodate uncertain
demand

— Once sufficient scale and diversity is

achieved, the pace of growth tends to
slow

Copyright © 2025 SubOptic Ltd
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Solutions

Bending the demand curve...

Requires holistic view across

BACKBONE NEEDS FOR Al
compute/storage/networking

TRAINING ON FRESH DATA
= Without efficiency -~ With efficiency - Future opportunities

Example of rethink for training on fresh data
- Better caching and placement

Demand efficiency and quotas
- Lean on QoS
- Leverage temporal opportunities

Future: Better network-aware placement

Source: Meta, Al Impact on the Backbone, Networking @Scale 2024
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* The Myth: The demand for submarine cable capacity is doubling every 2 years.

« Conclusion: Demand growth on most subsea routes appears to have slowed to
less than 41% annually, which is less than the threshold for doubling ever 2

[ gUSTED

o Status:

Copyright © 2025 SubOptic Ltd




D Content provider investment myth 0
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* The Myth: Content providers account for the majority of investment in new
cables

e Conclusion:
o Status:

Copyright © 2025 SubOptic Ltd




D Look at the original findings eor
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* We did this one in 2019

Content Provider Investment Myth Sub®ptic2019

THE BEACH AND BEYOND

« The Myth: content providers are the biggest investors in new submarine
cables.

» Conclusion: not for new cable construction yet, but are likely the largest
when factoring in SLTE and other capacity purchases.

» Status:

Copyright © SubOptic2019 Slide 44
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. Many planned cables involve content providers

Planned Cables, 2025-2028 with Disclosed Content Provider Involvement

Copyright © 2025 SubOptic Ltd
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. Not all planned cables involve content providers (at least publicly) sugoﬁiﬁ’é
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Planned Cables, 2025-2028 without Disclosed Content Provider Involvement

Copyright © 2025 SubOptic Ltd
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Share of Content Provider Investment in New Cables, 2025-2028

100%

52% = majority
75%

50%

Share of Investment

25%

0%

Source: TeleGeography
Notes: Data reflects the estimated share of investment on new cables entering service in each range on cables where at least one content provider is publicly known to be an

investor. Content provider purchases of fiber pairs, spectrum, and capacity on other cables is not shown.

Copyright © 2025 SubOptic Ltd
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* The Myth: Content providers account for the majority of investment in new
cables

« Conclusion: Content providers account for just over 50% of publicly-announced
cable investments for 2025-2028.

T ONFIRMED

Copyright © 2025 SubOptic Ltd
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* The Myth: The global network has never been more resilient
« Conclusion:
 Status:

Copyright © 2025 SubOptic Ltd
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 We did this one in 2016

| Diversity Myth

* The Myth: The global network has never been more resilient.

* Conclusion: Many, but not all, routes have more cables now compared to
the age of the telegraph.

T pLAUSIBLE

Copyright © SubOptic2016 Slide 35
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Old methodology
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« Do we have more cables than we did 90 years ago compared to telegraph cables?
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« Do we have more cables between continents than we did 29 years ago?

Source: TeleGeography, https://telecommunications-map-of-the-world-1996.telegeography.com/ Source: TeleGeography, https://submarinecablemap.com

Copyright © 2025 SubOptic Ltd
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Number of Cables for Major Routes

- Europe-North America

—North America-Latin America

— Asia-North America o5
Europe-Middle East/Asia

—(ceania-North America

o
Number of Cables

Source: TeleGeography

Copyright © 2025 SubOptic Ltd
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P Minorroutes susgggi!g
Number of Cables for Minor Routes

— Asia-Oceania
— Africa-South America
— Europe-South America
Oceania-South America & Africa-Oceania

/\ 2

T~

w
Number of Cables

Source: TeleGeography

Copyright © 2025 SubOptic Ltd
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Trans-Atlantic: Number of Cables

i P ial ity, 202
» Capacity per cable and Potential Capacity, 2025

matters a lot, not just the

number of cables 100%
90% -
80% -
70% -
60% -
50% -
40%

Cable Capacity
Ranges

= 250T-500T

= 100T-250T

= 20-40T
<10T

30%

20%

10% | ..which is just

o] Z _—— ° } 10% of total
L Number of Cables Potential Capacity (Tbps) max capacity

10 cables (56%) have max -
capacities >=40T

660

Source: TeleGeography
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* The Myth: The global network has never been more resilient

* Conclusion: More cables than ever on most routes with several new
interregional routes under development. Resiliency is also an issue of capacity

pAUSIBLE

o Status:

Copyright © 2025 SubOptic Ltd
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* The Myth: The submarine cable market is cyclical
« Conclusion:
 Status:

Copyright © 2025 SubOptic Ltd
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Investment in New Submarine Cables, 1997-2024

$10
$9 ﬂ Actual
feg footage of
$8
= : a sub cable
- .
S 87 industry
0
2 $6 veteran
§$5
s
5 $4
-
2 $3
(@]
o
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$1
$0
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Source: TeleGeography
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B Cyclical market dynamics SUBOPTIC
* Traits of classically cyclical industries
— Heavily influenced by broader economic conditions.
« E.g. automobiles, financial services, home construction

— Discretionary, not necessary, products or services
* E.g. luxury goods, tourism

Requires
investigation

 Cyclical patterns have an irregular frequency and duration
— Not seasonal (e.g. quarterly or annual)
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P Broader economic conditions vs cable investment SUBOPTIC

World Change in GDP and New Cable Investment, 1998-2023

- No clear correlation ~ *" ot Ivestment o

is evident between ~ °” —Global GDP Change 12
$10 10% o
annual cable 5 g s, ©
. o o 2
investment levels S 56 6% o
and global 55 w0
recessions or € 52 26 S
expansions. 5 $0 0% 2
©.g2 P

-$4 -4%

-$6 0 o O AN - 1O © N 0 OO O AN MO < D ©O N 0 OO O ANl ™M -60/0

Source: TeleGeography, World Bank
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But is there a boom/bust cycle tied to demand-supply? SUBOPTIC

LISBON | 2025
New Cables and % Lit,

 Does an Trans-Atlantic and Trans-Pacific
oversupply/undersupply
of bandwidth drive new 75% 3 75% 3

= New Trans-Atlantic Cables mmm New Trans-Pacific Cables

Ca bleS7 ——Trans-Atlantic % Lit
— Not really 0% i

« Many factors drive new .
builds: |

— Trans-Pacific % Lit
50%

N

25%

% Lit

Number of New Cables
% Lit

Number of New Cables

— Availability of fiber pairs
— Ownership economics S2RGra5I®0S
- COmpetlthn/Strategy Source: TeleGeography

— Diversity

—_ h e e e e e e
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B Annual investment is lumpy, not cyclical SUB;‘?S!ZIES
* Long, variable lead times Investment in New Submarine Cables, 2010-2024,
for projects and frequent Annual vs Trailing 5-year Average
delays e

192
w
o

= Annual Total

— Hard to infer too much

- Trailing 5-year Average

about a single year’s Eses
figure 2 520
« 2010-2024 — trailing 5- S
year average ranges E
e $1.0
from ~$1.5b-$2b/year 8
$0.5
$0.0 o - I\ ™ < o) © ~ © o o - N ™ <

Source: TeleGeography
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. Moving past the telecom crash SUBQE;E

LISBON | 2025

* Direct correlation between cable investment and the largest bandwidth
consumers

« Bandwidth demand growth moderation

— Less need for speculative building when demand growth is not surging at as rapid
of pace. (apparently demand is not 2x every 2 years anymore)

 Early 2000s were an odd period: it skews the data and scarred the industry’s
consciousness

— Unlikely to rapidly deploy speculative cables at that rate again
» Trans-Atlantic: 8 cables entered service in 2001 alone!
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. Reasons for caution

» Subsea demand is increasingly
DC-to-DC focused

— Impact of power availability on
data center locations

« Al impact not totally clear

— How distributed will model
training or inference be?

« Geopolitical and regulatory
factors

— Permitting challenges, China-US
tensions, data
residency/sovereignty, export
controls for GPUs

e 00

Copyright © 2025 SubOptic Ltd
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P Reasons for caution SUBOPTIC
« Market structure risk New Cable Investment by Cable Type, 2024-2027
— Oligopsony = small 100%

m Private content provider

number of buyers
controls a large
share of the market

— Changes in
iInvestment strategy
or network topology
by content providers 25%
would have a major
impact on new cable »

demand Trans-Atlantic Trans-Pacific & All Routes
Oceania

75%

= Consortium/joint build with
at least 1 content provider

o,
50% = No content provider

involvement

Share of Investment

Source: TeleGeography

Copyright © 2025 SubOptic Ltd




D Cyclicality myth @
. SUBOPTIC
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* The Myth: The submarine cable market is cyclical

« Conclusion: Investment in new submarine cables fluctuates annually, but a
boom/bust cycle does not seem to be a near-term risk.

T gUSTED
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D China/U.S. network disconnect myth o
B SUBOPTIC

LISBON | 2025

« The Myth: Geopolitical conflict between China and the U.S. has caused the two
countries’ networks to disconnect.

 Conclusion; ?7??
o Status: ??7?
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P Letslook at the original findings cunop

LISBON | 2025

* We did this one in just two years ago

.....

b China/U.S. network disconnect myth e

Bangkok

« The Myth: Geopolitical conflict between China and the U.S. has caused the two countries’
networks to disconnect.

» Conclusion: Tensions no longer allow for new end-to-end submarine cable connectjons. But, to
date, overall network connectivity has been unchanged.

T RUSTED
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Recent U.S. Congressional testimony SUBOPTIC
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U.S. SENATE COMMITTEE ON THE
l I N ‘ 7
W D l (_/ l[»\ R ABOUT COMMITTEE ACTIVITY NOMINATIONS LATEST NEWS Q 0 0

—— SUBCOMMITTEE ON CRIME AND COUNTERTERRORISM

A Time for Truth: Oversight of Meta’s
Foreign Relations and Represenlalions lo
the United States Congress
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B Recent U.S. Congressional testimony: “physical pipeline” -

LISBON | 2025

Facebook’s secret mission to get into China was called “Project Aldrin” and
was restricted to need-to-know staff. There was no bridge too far. Meta built
a physical pipeline connecting the United States and China. Meta executives
ignored warnings that this would provide backdoor access to the Chinese
Communist Party, allowing them to intercept the personal data and private
messages of American citizens. The only reason China does not currently
have access to US user data through this pipeline is because Congress

stepped in.

Copyright © 2025 SubOptic Ltd




. PLCN

Before the

SUBOPTIC
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FEDERAL COMMUNICATIONS COMMISSION

Wa

In the Matter of

GU HOLDINGS INC., EDGE CABLE
HOLDINGS USA, LLC and PACIFIC
DATA COMMUNICATION CO. LTD.

Application for a License to Construct,
and Operate an Undersea Fiber Optic C
Connecting the United States, Hong Kc

Dee
Taiwan, and the Philippines 3

S

p Water
Bay
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B OSI network stack

Layer # Layer Name

7
6
3}
4
3
2

1

Copyright © 2025 SubOptic Ltd

Application
Presentation
Session
Transport
Network
Data Link

Physical

&
SUBOPTIC

Example

End user layer

TCP/IP, BGP
Packets (IP) / Actual traffic payloads

Ethernet frames

Regulator focus
Cables /




Unilateral physical disconnection # network disconnection

Mar-Lu-Ridge O

O,

Mg

Ce're, Brunswick

Catoctin Creek Aqueduct @

M Brunswick
ARYLAND @) Family

V’RG/NIA

potomac River

/

SUBOPTIC
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* Your task: deliver a

packet from Brunswick to
Lovettsville

What would you do if this

VINIDYIA
ANV IAYV W)

: Point'of Rocks
Lovettsville /

(@)

Google ‘ R
| A
Map data ©®2025 Google United States Terms Privacy Send Product Feedback 2000 ft b

Copyright © 2025 SubOptic Ltd

» 1 4@

bridge went out?

— You’d probably use
our phone’s map app
o find an alternative
route

* Bridges and roads =
physical layer

« Map apps = IP routing
table

« Parcel delivery services

= BGP
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p Let's start by looking at BGP connections between the 2 countries S
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250
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: —e—China Unicom
)
o
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P Physical points of presence SUBOPTIC
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Chinese Networks in Washington, DC Data Centers U.S. Networks in Hong Kong Data Centers
ASN Company ASN Company
45102 Alibaba 16509 Amazon
55967 Baidu 714 Apple
58453 China Mobile 7018 AT&T
4134 China Telecom 174 Cogent Communications
132203 Tencent 36040 Google

6939 Hurricane Electric
8069 Microsoft
2906 Netflix
17012 PayPal
701 Verizon

Copyright © 2025 SubOptic Ltd Source: TeleGeography
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P Physical points of presence SUBOPTIC
500
_ 450 -=|J.S. ASNs in China
2 —==Chinese ASNs in US
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Chinese Networks’ Presence - 2019
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Notes: Circles scaled logarithmically by number of Chinese-owned networks in a city.
Sources: TeleGeography data and PeeringDB.com



Chinese Networks’ Presence — 2025
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Notes: Circles scaled logarithmically by number of Chinese-owned networks in a city.
Sources: TeleGeography data and PeeringDB.com
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P Direct China-U.S. circuit capacity SUBOPTIC
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D China/U.S. network disconnect myth @
. SUBOPTIC
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« The Myth: Geopolitical conflict between China and the U.S. has caused the two
countries’ networks to disconnect.

« Conclusion: Despite focus on physical layer disconnection, U.S.-China network

connectivity remains robust.

o Status:
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D Sharks & sabotage myth 0
SUBOPTIC
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b ALTG of GABOTAGE
* The Myth:*Seasé® are a major source of cable faults.
» Conclusion: ?7?7?
« Status: 77?7
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B Let’s look at the original case SUBOPTIC
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(O\) search jobs  US edition ~
&

theguardian

THE CITIZEN'S GUIDE TO THE FUTURE AUG. 15 2014 3:23 PM
e | — BEEE 2 Q
The Global Internet Is R o

bports  soccer tech arts lifestyle fashion business travel environment science = browse all sections

Being Attacked by Shark
eing Attacked by Sharks, @ ° E—
G I c fl >r;u“F‘:h '”( e The internet is broken. You can blame
, & |5 FightlikeaGirl? TV's New :
Oog e On rms P & Heroine Redefines the sharks. And Netflix
= War Drama
By Will Oremus o @ o Don't panic, the situation isn't as awful as it sounds, but online space is running
FROM SLATE PLUS out and undersea creatures are nibbling at some very important cables
29 69k 52 L b
o T A -~ -~ -~ -
. - . = m I EE m .CO.UK TECHNOLOGY  SHARKS GOOGLE
. «NEews
®s ‘. ) S 6 issues for £9 + FREE iPad & iPhone editions
National | World | Lifestyle | Travel Entertainment | Technology | Finance | Sport | Video o
What we know Copilot ‘wanted to
about crash destroy plane’

copilot

world

Sharks eat the internet but Google fights back

Sharks wage war on undersea internet cables
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LISBON | 2025

FISHING TACKLE

THE BUSINESS MAGAZINE OF THE SPORTFISHING INDUSTRY

HOME  INDUSTRY NEWS  PRODUCT NEWS  BUSINESS TRENDS  ADVENTURE  PRINT MAGAZINE +
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Let’s look at the original case SUBOPTIC
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GO 816 sharks eating fish “

Web Images Videos Shopping News More ~ Search tools

About 1,000,000 results (0.36 seconds)

GO 8[6 sharks eating seals “

Web Images Videos Shopping News More ~ Search tools

About 407,000 results (0.31 seconds)

GO 816 sharks eating the internet “

Web Images News Videos Shopping More ~ Search tools

About 1,280,000 results (0.62 seconds)
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P Let'slook at the original case SUBOPTIC
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What Sharks Eat

“Seals
"Fish

®"The Internet

Source: Cold, hard science
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= Suspected fishing or anchoring
= Fishing
= Anchoring
Geological Event
= Abrasion

Plant Failure

Copyright © 2025 SubOptic Ltd Source: ICPC Global Cable Repair Data Analysis 2025
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D Let’s look at the original findings SUBOPTIC
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* The Myth: Sharks pose the greatest danger to undersea cable
infrastructure

« Conclusion: No. Monkeys do.
« Status:

Copyright © SubOptic2016 Slide 49
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P The Stafford Exception B
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“The drama of the potential is certainly overblown.
But there, without any doubt whatsoever, have
been circumstances where sharks have caused shunt
faults.”

— Elaine Stafford

Copyright © 2025 SubOptic Ltd
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D Sabotage ... the new sharks in popular imagination susoﬁi&.

LISBON | 2025

EXPRESS # AR Al o

\"’ HOME NEWS POLITICS ROYAL SHOWBIZ& TV SPORT COMMENT FINANCE TRAVEL LIFE&STYLE
“NBC NEWS

UK WORLD POLITICS ROYAL US WEATHER SCIENCE HISTORY WEIRD NATURE SUNDAY InYourArea

Undersea cables cut in Baltic Sea; U.S. allies warn of | i
hybrid Warfare amid Russia CIaSh WANT TO ENJOY AN AD-FREE EXPERIENCE? SUBSCRIBE NOW REXPRESS

Incredible map shows every
underground cable in the world
- as fears mount over sabotage

This incredible map shows every submarine cable in the world, many of which

An other U ndersea Cable Attac ked in the have become a real worry as threats to sever connections increase.

By EMILY WRIGHT, World News Reporter

14:57, Mon, Mar 31, 2025 | UPDATED: 15:06, Mon, Mar 31, 2025
®® O ® ® ) womm . @

Baltic Sea

Donald Trump reacts to
Tiger Woods dating son's
ex as Lee Westwood
lashes out
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P Sabotage ... the new sharks in popular imagination SUBOPTIC
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Newsweek G Nation ~ World ~ Lifestyle Opinion ~ Rankings Connect ~ More ~
World | china  Cable Communications Military
X Fy Puzzle
. . . . N D
China Unveils Game-Changing Weapon That Could Decide Y ﬁ) COOQCC
\ 4 A —
Future Wars [

HOME NEWS POLITICS ROYAL SHOWBIZ & TV SPORT COMMENT FIN/

UK WORLD POLITICS ROYAL US WEATHER SCIENCE HISTORY WEIRD

Home > News > World

China's territying new device
13,000ft under sea that could
plunge the world into darkness
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@he Washington Post

Democracy Dies in Darkness

War in Ukraine Kursk Incursion Cease-Fire Efforts U.S. Election Russian Airstrikes

Accidents, not Russian sabotage, behind

undersea cable damage, officials say

An emerging consensus among U.S. and European security services holds that accidents were the cause of
damage to Baltic seabed energy and communications lines.

Copyright © 2025 SubOptic Ltd




« * o
oo %% g0
. eq
v e

R
. Wie
L b

. Sabotage accepted as truth susm?ié
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NZCity

As China targets Taiwan's undersea
cables, some locals fear 'grey
zone' warfare

Copyright © 2025 SubOptic Ltd
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Google News Search Results

submarine cable fishing

submarine cable anchor

submarine cable shark

submarine cable hybrid war

submarine cable sabotage

submarine cable attack

o

50 100 150 200 250 300 350 400 450 500
Unique Results

Copyright © 2025 SubOptic Ltd Source: Google news search, May 2025
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300

250

0

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Repairs per Year
— N
(&) o
o o

—L
o
o

m Repairs per Year

Copyright © 2025 SubOptic Ltd Source: ICPC Global Cable Repair Data Analysis 2025
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B Global repairs & cable kilometers over time SUBOPTIC
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300 2.0

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

250

-
(&)}

N
o
o
=
Global Cable Kilometers (m)

Repairs per Year
—4 —L
o (6)
o o
o
(&)}

o)
o

o

mmm Repairs per Year e==Cable Kilometers (m)

Copyright © 2025 SubOptic Ltd Source: ICPC Global Cable Repair Data Analysis 2025
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P Some of the "new” flashpoints are in fact historically troubled SUBOPTIC

LISBON | 2025

Historical Fault Data (1985-2023)

. w =
: . No faults - Shallow water

- N .l I . Low fault rate - Deep water

i,

r‘r’.l ="
L el

Source: “Interpreting Detailed Historic Cable Fault Data to Ensure We Don’t Repeat Mistakes of the Past”, Brian Perratt (OceanlQ, Global Marine Group), SubOptic 2023
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B Could some good come from this attention? s
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BlBjc

Sweden seizes ship after suspected Baltic Sea cable
sabotage

{fj:}? Reuters World v  Business v Markets vV Sustainability v Legal v  Breakingviews v More Vv

Poland intervenes as Russian 'shadow
fleet' ship spotted near power cable

Copyright © 2025 SubOptic Ltd Source: ICPC Global Cable Repair Data Analysis  §




D Sharks & sabotage myth c
D SUBOPTIC
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« The Myth: Acts of sabotage are a major source of cable faults.

« Conclusion: It's difficult to prove intentionality, but it is exceedingly unlikely that
sabotage has become a major source of cable faults.

o Status:

Copyright © 2025 SubOptic Ltd
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* New satellites will end the dominance of submarine cables.

» For placement of large data centers, energy is more important than proximity to
population.

* The demand for submarine cable capacity is doubling every 2 years.
« Content providers account for the majority of investment ii ' ew cables

* The global network has never been more resilient.

 The submarine cable market is cycIicaI.

» Geopolitical conflict between China and the U.S. has caused the two countries’
networks to disconnect.

« Sharks (and acts of sabotage) are a major source of cable faults.
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