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What is mythbusting?
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• $10 trillion in financial transactions flows over submarine cables each day.
• Geopolitical conflict between China and the U.S. has caused the two countries’ 

networks to disconnect.
• The lifespan of a cable is 25 years.
• Submarine cables account for over 99% of intercontinental data traffic.
• “The greatest shortcoming of the human race is our inability to understand the 

exponential function.”
• The industry’s current practices will be enough to accommodate future capacity 

requirements.

Industry myths to be tested
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• The Myth: $10 trillion in financial transactions flows over submarine cables each 
day.

• Conclusion: ???
• Status: 

$10 trillion a day myth
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$10 trillion a day myth
Myth origins
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$10 trillion a day myth
Myth origins

FCC • July 2016
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1. Do financial institutions generally use submarine cables for transactions?
‒ Answer: yes
‒ Source: TeleGeography interviews

2. Is there $10 trillion / day globally in financial transactions?
‒ Let’s examine SWIFT payments as an example

• In 2004, 10m messages/day = $5 trillion / day. 
‒ Implies average $500k per message.

• In December 2022, 44.8m messages / day
‒ At $500k/message, implies $22.4 trillion / day

$10 trillion a day myth
Two things to test
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• SWIFT data centers
‒ Zoeterwoude, Netherlands
‒ Diessenhofen, Switzerland
‒ Culpeper, Virginia, United States

• Fully mirrored in real-time
• Preliminary conclusion

‒ Trans-Atlantic mirroring
‒ Even if avg. transaction value has fallen, highly

likely that SWIFT, alone, accounts for >$10 
trillion/day

$10 trillion a day myth
But wait … are these all intra-Europe?
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• Switching to ISO 20022 format
• Simply an XML document
• Sample cross-border message = 2 KB
• How much traffic would that generate?

‒ 2 KB x 44.8M messages per day
‒ Assume away encryption, large messages, 

no traffic peaks
‒ => Would require only 8.3 Mbps!

$10 trillion a day myth
Nerd moment: what does one of these messages look like?



11Copyright © 2023 SubOptic Ltd

• 1 one dollar bill height = 0.10922 mm
• 1 meter of dollar bills = 

$10 trillion a day myth
How much is $10 trillion?  Let’s be literal.

9,156 dollar bills=
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$10 trillion a day myth
How much is $10 trillion?  Let’s be literal.

2.7 million dollar bills=
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$10 trillion a day myth
How much is $10 trillion?  Let’s be literal.

Ozone layer ~ 25 km
Starlink satellites ~ 535 km
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$10 trillion a day myth
How much is $10 trillion?  Let’s be literal.

Ozone layer ~ 25 km
Starlink satellites ~ 535 km

GEO satellites ~ 35,780 km

= $225m
= $4.9bn

= $327bn
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$10 trillion a day myth
How much is $10 trillion?  Let’s be literal.

GEO satellites ~36k km

Moon ~ 384k km = $3.5 trillion
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$10 trillion a day myth
Can we fit $10 trillion in cables?  (Being stupidly literal.)

Combined length of 
submarine cables = 1.9 million km

Moon ~ 384k km

$10 trillion stack = 1.1 million km

Earth
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$10 trillion a day myth
Fine, but can we reach Mars with cables?

Earth

Mars ~ 54.6m km

Moon ~ 384k km
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• The Myth: $10 trillion in financial transactions flows over submarine cables each 
day.

• Conclusion: Most international financial transactions run over cables. The daily 
value likely exceeds $10 trillion.

• Status: 

$10 trillion a day myth
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• The Myth: Geopolitical conflict between China and the U.S. has caused the two 
countries’ networks to disconnect.

• Conclusion: ???
• Status: 

China/U.S. network disconnect myth
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China/U.S. network disconnect myth
PLCN

❌
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China/U.S. network disconnect myth
BtoBE

❌
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China/U.S. network disconnect myth
HKA

❌
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China/U.S. network disconnect myth
Planned trans-Pacific cables

Japan

Philippines

Singapore
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China/U.S. network disconnect myth
Disconnect tests overview

Test Outcome

Direct physical disconnection

Indirect physical disconnection

BGP disconnection

Network presence disconnection

Layer 2/3 network links disconnection

✅

?

?

?

?
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China/U.S. network disconnect myth
Indirect physical connection: planned intra-Asia cables
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China/U.S. network disconnect myth
Chinese claims in South China Sea causing headaches

Sources: Cable data: TeleGeography. Geographic boundary data: Greg Poling, The South China Sea in Focus: Clarifying the Limits of Maritime Dispute (csis.org/analysis/south-china-sea-focus)

Chinese Claimed Territory vs. Existing Cables Routing of Planned Apricot Cable

Routing sacrifices latency for geopolitical predictability
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China/U.S. network disconnect myth
OSI Network Stack

YOU ARE HERE
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• What is a U.S. Section 214?
‒ FCC: “Any person or entity that seeks to provide U.S.-international common carrier service … must 

obtain prior Commission approval pursuant to Section 214 of the Communications Act of 1934”
‒ Designed to protect against anti-competitive behavior by foreign carriers

• Recent rulings have focused on national security concerns, however
• Timeline for major withdrawals

‒ July 2018 - China Mobile’s 7-year-old Section 214 application denied
‒ November 2021 - China Telecom’s Section 214 authority revoked
‒ February 2022 – China Unicom’s Section 214 authority revoked

• What does this actually do?
‒ Emphasis on “common carrier”: 

• No general offerings on standardized terms and conditions allowed
‒ Private carrier services still allowed: 

• Offerings on a limited basis to specific customers on an individualized, contractual basis

China/U.S. network disconnect myth
Some actions did target non-physical areas of network stack
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China/U.S. network disconnect myth
Layer 4 arguments sometimes used to make policy on Layer 1
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China/U.S. network disconnect myth
A few sample rows from a BGP table Arteria Networks

Hurricane Electric

NTT

AT&T

Direct adjacency Direct adjacency

• An ISP uses border gateway protocol (BGP) routing tables to announce to the rest of the internet how to reach its IP 
addresses.

• In this example, Arteria Networks gives access to its 1.0.24.0/23 address range via just 2 direct adjacencies:  AS 6939 
(Hurricane Electric) and AS 2914 (NTT)

• BGP tables don’t show volume of traffic over AS-to-AS paths, or physically where those handoffs occur
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China/U.S. network disconnect myth
U.S.-China direct BGP adjacencies over time
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U.S. Networks Presence - 2019

Notes: Circles scaled logarithmically by number of U.S.-owned networks in a city.
Sources: TeleGeography data and PeeringDB.com
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U.S. Networks Presence - 2023

Notes: Circles scaled logarithmically by number of U.S.-owned networks in a city.
Sources: TeleGeography data and PeeringDB.com
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Chinese Networks Presence - 2019

Notes: Circles scaled logarithmically by number of China-owned networks in a city.
Sources: TeleGeography data and PeeringDB.com
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Chinese Networks Presence - 2023

Notes: Circles scaled logarithmically by number of China-owned networks in a city.
Sources: TeleGeography data and PeeringDB.com
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• China-owned networks growth in points of presence (PoPs) 2019-2023
‒ In U.S. = 47% ∆
‒ In China = 215%
‒ In rest of world = 115%

• U.S.-owned networks growth in points of presence (PoPs) 2019-2023
‒ In U.S. = 43% ∆
‒ In China = 55%
‒ In rest of world = 49%

• Conclusions:
‒ Chilled growth of Chinese networks in United States … but still growth
‒ Faster growth of U.S. networks in China than in rest of world!

China/U.S. network disconnect myth
Networks presence test
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China/U.S. network disconnect myth
International Capacity (Layer 2 and 3 Circuits)

CAGR 2019-2022

Would have expected to see this 
route growth to go negative if 
disconnect effects were significant.

Instead, CAGR is almost same as 
U.S.-RoW!
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China/U.S. network disconnect myth
Disconnect tests summary

Test Outcome

Direct physical disconnection

Indirect physical disconnection

BGP disconnection

Network presence disconnection

Layer 2/3 network links disconnection

✅

❌

❌

❌

❌
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• 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 
connections. But, to date, overall network connectivity has been unchanged.

• Status: 

China/U.S. network disconnect myth
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• The Myth: The lifespan of a submarine cable is 25 years. 
• Conclusion: ???
• Status:

The cable lifespan myth
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• Submarine cables are engineered to have a minimum life of 25 years.
‒ Wet plant components are designed to have a specified failure rate during a 25-

year period.
• Warranties, permits, and landing licenses commonly have a length of 25 years.

Cable lifespan myth
Source of the myth

Sample FCC Cable Landing License
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• The economic life of a cable depends on a system’s revenues exceeding 
costs.

‒ This point may be reached before or after a cable reaches its potential capacity.
‒ Economic lifespan varies by cable.

• Factors influencing a cable’s economic lifespan:
‒ Cable capacity and demand growth 
‒ Competition and rates of price erosion
‒ Faults
‒ Recurring revenues

• Cables may effectively reach their end of economic life, but remain in service 
for reasons related to route diversity, corporate strategy, or national security.

Cable lifespan myth
What about the economic lifespan?
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• Technical design life ≠ 
economic life ≠ actual 
life

• For repeatered cables 
retired from 2010-2022, 
the average lifespan 
was 17 years.

Cable lifespan myth
Recent cable lifespan trends

Repeatered Cables Retired Since 2010
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• Some of these have 
already filed license 
extensions (e.g.
Southern Cross, AC-1).

• Some have retirements 
pending (e.g. JUS, 
SMW-3)

• Many of these cables 
will certainly exceed 25 
years of service.

Cable lifespan myth
Nearing the end?

Active Repeatered Cables 20+ Years of Service

Trans-Atl Trans-Pac Latam Asia Eu-Asia Other
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• Cables built in the late 
90s/early 2000s benefited 
from SLTE advancements to 
massively boost design 
capacity (>10x in some 
cases!).

• Without these 
advancements, these cables 
would have been 
economically obsolete years 
ago.

Cable lifespan myth
The key to aging gracefully

Potential Capacity – RFS vs 2022
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• Modern cables are realizing 
higher throughput via more 
fiber pairs and potentially 
more cores.

• Once a cable is deployed it 
can’t take advantage of 
these improvements, 
limiting its potential capacity 
beyond initial levels.

• Could relatively new cables 
become retirement 
candidates well before 25 
years in the next decade?

Cable lifespan myth
Earlier retirement in the future?

Fiber Pair Count in Trans-Atlantic Cables
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• The Myth: The lifespan of a submarine cable is 25 years. 
• Conclusion: Many aspects of cable design and deployment are based on a 25-

year lifespan, but actual lifespans vary depending on many factors
• Status:

The cable lifespan myth
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• The Myth: Submarine cables account for over 99% of intercontinental data 
traffic.

• Conclusion: ???
• Status:

The 99% myth
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• The “99% of intercontinental traffic” figure is frequently cited in the press with 
no source given.

• Also many variations exist:
‒ 99% of international
‒ 99% of transoceanic
‒ 95% of intercontinental

The 99% myth
Source of the myth
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• Sometimes, we (TeleGeography) are given as the source.  
• Links often go to the FAQ for our submarine cable map

The 99% myth
Getting to the source

Where does this 
take us?
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The 99% myth
What does the FCC say

Most recent data is for 
2013, released in 2015.
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The 99% myth
Other ways to test this myth

Euroconsult, a satellite-
focused market research 
firm, tracks satellite capacity

Source: Euroconsult, https://www.euroconsult-ec.com/press-release/ngso-constellations-continue-to-gain-momentum-satellite-connectivity-video-market-expected-to-double-over-next-decade/
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The 99% myth
Satellite bandwidth is indeed booming

Source: Euroconsult

Euroconsult Data on Total Satellite Capacity
• Let’s use 50 Tbps as our 

baseline for satellite 
capacity.

• Caveats:
‒ This is total capacity, not 

intercontinental only.
‒ This is capacity, not traffic.
‒ This is a forecast for 2026.
‒ We’re being very 

generous with our satellite 
friends.
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The 99% myth
Total intercontinental submarine capacity

Potential Intercontinental Submarine Capacity
• Our (TeleGeography’s) estimate of 

potential capacity of existing and 
planned intercontinental 
submarine cables is 8,758 Tbps.

• Terrestrial cables carry a small 
share of Europe-Asia capacity but 
let’s ignore that here.

• Planned cable data only go out to  
around 2025, not 2026, so not the 
same as Euroconsult’s timeframe
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• TeleGeography’s potential intercontinental sub cable capacity = 8,758 Tbps
• Euroconsult’s total satellite capacity = 50 Tbps
• Submarine cable’s share of total intercontinental capacity: 

The 99% myth
Let’s run the numbers

!,#$!
($& ' !,#$!)

= 99.43%
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• The Myth: Submarine cables account for over 99% of intercontinental data 
traffic.

• Conclusion: True, but precise calculations are not possible due to lack of data 
for intercontinental traffic.

• Status:

The 99% myth
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• The Myth: “The greatest shortcoming of the human race is our inability to 
understand the exponential function.” Albert Allen Bartlett

• Conclusion: ???
• Status:

The exponential growth myth
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• Al Bartlett, a professor at the University of 
Colorado, USA, is known for delivering 
an hour-long lecture 1,792 times called 
“Arithmetic, Population, and Energy: 
Sustainability 101”.

• Focused on exponential growth and the 
impact on population growth and energy 
consumption.

The exponential growth myth
Source of the myth

Source: https://www.youtube.com/watch?v=TBtW51D_q2Q/
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• Exponential growth occurs when a 
quantity increases over time in 
proportion to its current value.

‒ Often viewed as percentage growth 
or as doubling time.

• Linear growth
‒ x: 0, 1, 2, 3, 4
‒ y: 1, 4, 7, 10, 13   

• Exponential growth
‒ x: 0, 1, 2, 3, 4
‒ y: 1, 3, 9, 27, 81

The exponential growth myth
What is exponential growth?

Linear versus Exponential Growth
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The Bacteria Example
• Assumptions:

‒ The number of bacteria in a 
jar doubles every minute

‒ A jar has 1 bacterium at 
11:00am and is full at 
12:00pm

• Question 1: When is the jar 
half full?

• Question 2: How full is the 
jar at 11:55am?

The exponential growth myth
Why is exponential growth hard to grasp?

11:55am
3% full

11:59am
50% full

12:00pm
100% full
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• Assumptions:
‒ A new cable has 500 Tbps 

capacity
‒ This cable carries 10 Tbps in 

year 1
‒ Demand rises 35% per year

• Question 1: How many years 
until the cable is 10% full?

‒ 3 years
‒ 6 years
‒ 10 years

The exponential growth myth
Let’s test ourselves

Hypothetical Cable
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• Question 2: How many years 
until the cable is 50% full?

‒ 9 years
‒ 12 years
‒ 20 years

The exponential growth myth
Let’s test ourselves

Hypothetical Cable
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• Question 3: How many years 
until the cable is full?

‒ 14 years
‒ 17 years
‒ 24 years

The exponential growth myth
Let’s test ourselves

Hypothetical Cable
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• Cables may seem lightly used for many years (in terms of lit % of potential 
capacity).

‒ This does not mean there is an oversupply.
‒ Cables may quickly reach exhaustion once seemingly modest fill rates are 

reached.
• Long-term demand forecasts are uncertain.

‒ Small variances in growth rates can lead to sharply different outcomes in later 
years.

• Unit prices for bandwidth are experiencing exponential decay.
‒ Expanding supply lowers unit costs, which lead to lower capacity prices
‒ Easy to underestimate how low future capacity prices will be compared to current 

rates.

The exponential growth myth
Implications for the subsea cable industry
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The exponential growth myth
Forget about it

Ebbinghaus Forgetting Curve

• An 1884 experiment by 
German psychologist 
Hermann Ebbinghaus 
demonstrated the 
exponential decay of 
knowledge retention.

• If this seems scary, don’t 
worry…. you’ll soon forget 
all about it.
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• The Myth: “The greatest shortcoming of the human race is our inability to 
understand the exponential function.” Albert Allen Bartlett

• Conclusion: The exponential function is not intuitive; however, the human race
has many shortcomings that can’t easily by ranked.

• Status:

The exponential growth myth
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• The Myth: The industry’s current practices will be enough to accommodate 
future capacity requirements

• Conclusion: ???
• Status: 

Sustainable capacity growth myth
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Sustainable capacity growth myth
Conclusions from 2019

• View from 2019:
• Very fast growth 

across Atlantic
• SDM R&D not 

as advanced

Let’s test this again
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Sustainable capacity growth myth
Trans-Atlantic growth: the view from 2019

• CAGR 2019-2035 -
trans-Atlantic
• 2019 view = 36%
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Sustainable capacity growth myth
Trans-Atlantic growth: the view from 2023

• CAGR 2019-2035 -
trans-Atlantic
• 2019 view = 36%
• 2023 view = 29%

• CAGR 2019-2035 -
trans-Pacific
• 2019 view = 37%
• 2023 view = 34%
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Sustainable capacity growth myth
Trans-Atlantic capacity requirements
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Sustainable capacity growth myth

Key supply assumptions

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑎𝑏𝑙𝑒𝑠 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 =
𝑇𝑜𝑡𝑎𝑙 𝑚𝑎𝑟𝑘𝑒𝑡 𝑑𝑒𝑚𝑎𝑛𝑑 (𝑃𝑏𝑝𝑠)
𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝑝𝑒𝑟 𝑐𝑎𝑏𝑙𝑒 (𝑃𝑏𝑝𝑠)

This we’ve talked about

This we must estimate
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2019 model assumptions
• 320 Tbps cables available in 2020

‒ 16 FP x 20 Tbps per FP
• 640 Tbps cables by 2023
• 1 Pbps systems by 2025

Sustainable capacity growth myth
Supply/technology assumptions

2023 model assumptions
• Cable capacity RFS 2019-24 based on 

announced design capacity
• 500 Tbps cables by 2024-2030

‒ 24 FP x 21 Tbps per FP
• 1 Pbps systems by 2030

‒ Possibly achievable earlier
‒ Some combination of:

• Higher fiber count (32+)
• C+L
• Dualcore/multicore

Relaxed 
assumptions
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Sustainable capacity growth myth
Trans-Atlantic cable requirements

• This includes some 
conservative assumptions:
• Cables built only due to 

capacity constraints
• Timing of new cables is 

in same year as capacity 
exhaustion; not in 
advance

• 1 Pbps cables by 2030
• Chart shows cumulative 

cables
• Temporary dip in total 

cables is due to likely 
retirements
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• Near-term (2023-2024)
‒ Use planned cable RFS dates

• Long-term (2025-2035)
‒ Big routes:

• Translate capacity demand to cables by assuming Tbps per cable
• Remember: this is a conservative approach. Assumes building only due to capacity constraints, and just in 

time to meet demand.
‒ Smaller routes:

• Simplistic assumption of 1:1 replacement on 27th anniversary
‒ Forecasts in outer years are very uncertain!

Sustainable capacity growth myth
Estimating global cable requirements
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Sustainable capacity growth myth
Global cable requirements

• Shows cumulative 
cables over time

• Excludes cables built 
before 1996
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Sustainable capacity growth myth
Global cable length requirements

• Shows cumulative 
cables over time

• Excludes cables built 
before 1996

• Temporary dip due to 
anticipated 
retirements on major 
routes
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Sustainable capacity growth myth
Global cable length added each year

Announced projects
based on RFS year Rough projections. Don’t 

panic!

Reality likely higher:
• Conservative assumptions
• Some planned 2023/24 
builds will slip to 2025/26
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• The Myth: The industry’s current practices will be enough to accommodate 
future capacity requirements

• Conclusion: Technological developments on the supply side + slight slowdown 
on the demand side = more sustainable environment.  (But still lots of 
uncertainty in outer years.)

• Status: 

Sustainable capacity growth myth
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• $10 trillion in financial transactions flows over submarine cables each day
• Geopolitical conflict between China and the U.S. has caused the two countries’ 

networks to disconnect.
• The lifespan of a cable is 25 years.
• Submarine cables account for over 99% of intercontinental data traffic.
• “The greatest shortcoming of the human race is our inability to understand the 

exponential function.”
• The industry’s current practices will be enough to accommodate future capacity 

requirements

Review of industry myths
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Thank you!

Or, sorry that happened to you
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