
© Nyani Quarmyne

The Open Fibre 
Data Standard
Shedding Light on 
Fibre Networks
Steve Song
song@isoc.org 4 November 2025



● As of 2025, there are 
more than 600 undersea 
fibre optic cables, 
representing nearly 1.4 
million kilometres of 
cable, carrying 97-98% of 
global internet traffic.

● A single cable can now 
carry over 300 Tbps.

● Undersea cable maps are 
readily available. 

The Evolution of Fibre Infrastructure

https://www.submarinecablemap.com/

Telegeography

https://www.submarinecablemap.com/


When it comes to 
terrestrial fibre networks 
much less information is 
available. Some operators 
publish network maps, 
many do not.

https://afterfibre.nsrc.org  

Growth of Terrestrial Fibre

https://afterfibre.nsrc.org/


United States: Uniti 

https://uniti.com/network-map/?map=fiber



https://dfafrica.co.za/network/coverage/

South Africa:  Dark Fibre Africa



Ukraine: RETN

https://retn.net/en/network/network-map



ITU Infrastructure Connectivity Map
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https://bbmaps.itu.int/bbmaps/



Terrestrial Fibre Mapping Challenges
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Accuracy – Existing map sources vary: official maps (from some operators), 
shareholder reports, World Bank studies, and other ‘informal’ sources. 

Completeness  - Most maps are not complete and many need updating. Most 
map data lacks sufficient information to inform policy and development.

Publication Format – Operators that publish map data are limited in the ways 
that they can publish - interactive webpages, PDF or KML

Validation – Mapping providers have difficulty verifying and keeping their data 
current. 
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The World Bank, the International 
Telecommunications Union (ITU), 
Mozilla Corporation, the Internet 
Society (ISOC), Liquid Intelligent 
Technologies, CSquared, and Digital 
Council Africa are partnering to 
promote the collaborative 
development of open data 
standards for describing 
telecommunications infrastructure.

Multistakeholder initiative



The Open Fibre Data 
Standard (OFDS) is a 
standard for publishing 
data on terrestrial fibre 
optic broadband 
infrastructure.
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Benefits to Governments and Regulators
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• More effective network investments by 
accurately targeting the unserved.

• Improved coordination across 
infrastructure sectors e.g. road, 
electricity, rail, oil & gas.

• Reduction of physical network 
interruption and destruction.

• Opportunity for national and regional 
benchmarking

https://www.bbc.com/news/science-environment-65174512 



Benefits to Governments and Regulators
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● Understanding the true 
extent of national fibre 
infrastructure

● Benefits to cyber security. 
Redundancy is key to 
network resilience. 

Resilience has less to do with 
failsafe networks than 
networks that are safe when 
they fail.

Map of fibre networks from Sao Paulo to Rio de Janeiro



Benefits to Operators
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● Opportunities for small ISPs, rural 
operators in particular.

● More strategic information for 
investors

● Levelling the playing field in terms of 
information sharing and building trust

● Better evidence of the socio-economic 
impact of their networks

● Better network analysis tools



Open Data Standard Example
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General Transit Feed Specification



Open Fibre Data Standard
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◆ Describes what data to 
capture about fibre networks

◆ Provides a vocabulary and 
structure for fibre network 
data

◆ Offers guidance and software 
tools for publishers and users

Physical 
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Network
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Spans

Phases

Network 
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Funders



What does that look like?



Components
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Schema and codelists Documentation Open source tools

Define the structure and 
format of OFDS data, the 

meaning of each field, and the 
rules that must be followed to 

publish OFDS data.

A primer, guidance and 
reference documentation 

covering how to publish and 
use OFDS data.

Software tools for 
converting, validating and 

exploring OFDS data.
CoVE (Convert, Validate, 

Explore)

https://open-fibre-data-standard.readthedocs.io/en/latest/ https://ofds.cove.opendataservices.coop/ https://open-fibre-data-standard.readthedocs.io/en/latest/reference/schema.html 
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Categories of Data
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Location data Technical data Administrative data 

The route of fibre cables, the 

coordinates of PoPs, towers 
and IXPs.

Capacity, ITU fibre 

standards, power availability.

The organisations that own 

and operate infrastructure, 
the status of infrastructure, 

dark fibre availability.



Reach
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The initial focus of OFDS lies in describing national and middle mile networks 
but will ultimately encompass last mile networks.

Sources: submarinecablemap.com,  BoFiNet GIS portal

National Middle mile Last mileUndersea

https://www.submarinecablemap.com/
https://bofinetarcgisportal.bofinet.co.bw/portal/home/


Data sharing possibilities
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Operator Operator Operator

Different 
organisations 
may combine 
Open Fibre Data 
with various data 
sources to serve 
their individual 
missions.

RegulatorOperator 
Association



Work in 2025
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Africa BB Maps
https://africabbmaps.itu.int/ 

• Development of standard 
governance

• Development of software tools for 
OFDS – QGIS plug-in

• Collaboration with World Bank 
support for OFDS in East Africa

• Collaboration with Africa BB Maps 
initiative

• Advocacy for OFDS in Latin 
America and Asia Pacific

https://africabbmaps.itu.int/


Find out more at… 

https://ofds.info

https://ofds.info/


Supplemental slides for a discussion 
on transparency and cyber security



The Cost of Obscurity
The risks of economic costs from 
obscurity are significant:  

• A 2021 study with MTN Ghana 
estimated the cost of cuts like 
this would amount to a loss of 
USD750,000 in the 5 month 
period.

• This does not include the 
economic losses from the cut to 
enterprises that depend on that 
infrastructure.



Evidence from Existing Operators
Evidence from operators who 
currently share detailed maps of 
their fibre network 
infrastructure suggest that 
publicly available maps are not 
a critical point of security 
vulnerability.  

The case of operators in Ukraine 
are a dramatic case in point. 

https://retn.net/en/network/network-map



Undersea and Terrestrial Interdependence
• Undersea cable cuts in 2024 

exposed Africa’s connectivity risks
• ITU has convened an international 

group to consider undersea cable 
resiliency

• In the 2024 disruption off Côte 
d’Ivoire terrestrial fibre played a 
critical role in recovery

• We need to consider undersea and 
terrestrial fibre infrastructure 
together to form a true picture of 
resilience



Public Data Obfuscation 
is an Option
Terrestrial fibre network maps 
can be published in a manner 
that is useful to researchers, but 
which also provides sufficient 
obfuscation of map data to allay 
operator concerns regarding 
security.
There are a number of technical 
approaches to achieving this.

https://ix.cs.uoregon.edu/~ram/papers/LocalRec-2019.pdf 

https://ix.cs.uoregon.edu/~ram/papers/LocalRec-2019.pdf
https://ix.cs.uoregon.edu/~ram/papers/LocalRec-2019.pdf
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A Common Language
OFDS is both an Open Data and an Open 
Standards initiative.  

Having a common language through an 
Open Standard for describing terrestrial 
fibre optic network is essential to 
understanding network resilience and 
regulatory compliance. This is true 
whether the data is made public or kept 
to a limited group. 

Regulators and operators can choose 
together the level of transparency that is 
appropriate.

Open Data
+

Open Standard
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