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1) Purpose: To quantify supply-side indicators for 
the reach of broadband networks.  
 
2) Research: Desk research, primary research in 
conjunction with ITU Regional Offices, and working 
with partner organisations. 
 
3) Validation: The map is validated by network 
operators and administrations through the ITU 
Regional Offices and recorded in the Validation 
Framework.  
 
4) Outputs: Broadband Capacity Indicators. 
 
 
 

Broadband Transmission Capacity Indicators   
 
Underneath the map is a database, containing 
records of each individual link. The following 
indicators are either compiled or calculated from 
this database:  
 
Indicator 1: Transmission network length 
(Route kilometres) 
 
Indicator 2: Node locations 
 
Indicator 3: Equipment type of terrestrial 
transmission network 
 
Indicator 4: Network capacity (bit rate) 
 
Indicator 5: Number of optical fibres within the 
cable 
 
Indicator 6: Operational status of the 
transmission network 
 
Indicator 7a: Percentage of population within 
reach of transmission networks 
 
Indicator 7b: Percentage of area within reach 
of transmission networks 

Introduction 

Presenter
Presentation Notes
This is the map of terrestrial fibre optic and microwave transmission backbone networks that we have been researching and compiling since October 2012, with the help and assistance so far of around 175 network operators, 100 administrations, and our colleagues at the UN Cartographic Section in New York. 

1) Purpose: To quantify supply-side indicators for the reach of broadband networks. Identify those areas (countries, provinces, districts) which are not currently served by high capacity terrestrial transmission backbones. ��2) Research: Desk research, primary research in conjunction with ITU Regional Offices, and working with partner organisations.��3) Validation: The map is validated by administrations, regulators and network operators, through the ITU Regional Offices and is recorded in the Validation Framework. ��4) Results: This enables us to produce the seven Broadband Capacity Indicators which appear in the table on the right. These indicators are calculated from the GIS data underlying the map.��
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Presenter
Presentation Notes
The map is accessible at the link shown at the bottom of the page. This is like the world’s largest jigsaw puzzle. As you can see, we have mapped five regions so far (CIS, ARB, AFR, ASP and LAC), and there are still a few missing pieces of the puzzle which we are working to fill. Whilst we continue to consolidate the map for these regions, we also started mapping the Europe region in February 2014. 
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ITU Interactive Transmission Map Research Status: March 2014 
 
Region CIS ARB AFR ASP LAC EUR Total 
 
Operators 21 17 21 41 54 20 174 
Links 1,524 726 1,642 3,288 2,870 877 10,927 
Nodes 970 591 1,442 2,528 2,294 596 8,421 
 
Broadband Capacity Indicators  
Countries 11 12 17 30 31 n.a. 101 
Total 12 21 44 38 33 43 191 
 
Route Kms 331,299   94,286 145,931 407,609 260,315 45,157 1,284,597 
Total Kms 464,551 197,272 358,721 10,248,028 712,984 45,157 12,026,713 
 
Population within range of operational fibre node (millions) 
10-km  85.5 61.1 76.4 488.6 168.7 n.a. 880.1 
25-km 170.3 144.2 163.1 1,338.6 344.2 n.a. 2,160.2 
50-km 218.0 203.9 237.0 2,349.6 437.9 n.a. 3,446.3 
 

Presenter
Presentation Notes
As you can see, we have now also included submarine cables to the map, with the kind permission of TeleGeography who research and publish the Submarine Cable map. 

This table shows the status of map research as at March 2013. As you can see, the map contains over 170 network operators. The GIS database currently contains around 11,000 links and over 8,000 nodes. So far we have drawn more than 1.2 million kilometres of network into the map, and in total including desk research into route kilometres we currently have a record of a total of 12 million route kilometres. We have now also compiled the Broadband Capacity Indicators for 100 countries. 
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Click this link to 
launch the 3D 
version of the 
map, using the 
Google Earth 

plugin 
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Presenter
Presentation Notes
This is the 3D version. 
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Presenter
Presentation Notes
Also showing submarine cables. 
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Validation – TIES Password Protected Map and Validation Framework 

Click this map 
layer to show the 
Validation Status 
of each network 

operator.  

And these tabs to 
show the legend, 

validation 
framework and so 

on 

Presenter
Presentation Notes
As you can see, the password protected version of the map in TIES contains more data and additional features. We have put in place a Validation Procedure to ensure that the information is as accurate and up-to-date as possible, and that only information which is shown in the public version of the map has been validated by the network operator and administration involved. If you turn on the Validation Status map layer, this shows those networks with a validation status of Red, Amber, Green and Public (which is blue). 
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Click this link here to open 
the Validation Framework, or 
go to https://www.itu.int/itu-

d/tnd-map/validation/ 

Validation – TIES Password Protected Map and Validation Framework 

Presenter
Presentation Notes
More about the Validation Procedure. The ITU Regional Offices have written official communications to operators and administrations. Initially they sent an official Request for Information (RFI) document, announcing the project to all stakeholders in the region and asking network operators to send maps or diagrams of their backbone networks. For those networks which have been added to the map and have been given a validation status of Green, an End of Validation letter is sent giving a deadline usually of around 6 weeks within which to provide comment, feedback or to raise any objections to the information being public. If we have received no feedback within this timeframe, the network is changed from a status of GREEN to PUBLIC, and is included in the public version of the map. 

As at November 2013, there were 162 operators:
- 128 operators with a validation status of PUBLIC. �- 22 operators with a validation status of GREEN.
- 10 operators with a validation status of AMBER.�- 2 operators with a validation status of RED.
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Type the name of 
operator or country 
into the search box 

Navigate by 
country 

Navigate by 
Validation 

Status 
Or navigate by 

Region 

Validation – TIES Password Protected Map and Validation Framework 

Presenter
Presentation Notes
This is the Validation Framework, available inside TIES at https://www.itu.int/itu-d/tnd-map/validation/

This contains all of the source material used in the production of the map, the research and map production status of all material, the framework within which operators and administrations can provide feedback and validation on the maps, and also the broadband capacity indicators. 
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Alternatively, hover 
your mouse over a 

link, and the technical 
details of that link 

appear in the toolbar 
on the left  

Click the small 
image of the source 

material which 
appears in order to 
go directly to the 

homepage for this 
network operator in 

the validation 
framework 

Validation – TIES Password Protected Map and Validation Framework 

Presenter
Presentation Notes
The underlying GIS database currently contains link-by-link data for 11,000 transmission links and over 8,000 nodes. If you hover your mouse over any particular link, the details of that link appear in the toolbar on the left hand side. In this case, this shows a 243-km link owned by the Indonesian operator Telkom Indonesia from Samarang to Surabaja. Underneath the technical data is a small image of the source material from which the map was produced. Click the small image of the source material which appears in order to go directly to the homepage for this network operator in the validation framework.
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To validate the 
information shown in 

the map, leave a 
comment or any other 
feedback, just click the 

Leave a Reply link.  

Validation – TIES Password Protected Map and Validation Framework 

Presenter
Presentation Notes
This shows an example of source material used, in this case Telkom Indonesia. This shows the metadata for where the information was sourced from, and if it was publicly available provides the links to the original source material. To leave a comment, in order to validate the network drawn in the map, or provide other feedback, just click the link called Leave a Reply, and fill in the form that appears with your email address. 
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Red: Information was sourced from a restricted document (for example 
on TIES), a potentially unreliable publicly available source (such as a 
third party), may contain information which is confidential or regarded as 
sensitive by the network operator, and/or is very old and could be out of 
date (if it is more than 3-5 years old). Information must be validated by 
network operator or stakeholder to provide clearance that the 
information is correct, up-to-date, and is not confidential.  
 
 
Amber: Information was not taken from a publicly available source, may 
be unreliable because of difficulties reading or interpreting the source 
material, and/or may be old and out of date. Operator is asked to 
provide clearance that the information is correct, up-to-date, and is not 
confidential. 
 
 
 
Green: Information was sourced from an authentic, reliable publicly 
available source (such as a company website, annual report, 
presentation, or other publication), and has been deliberately put into 
the public domain by the network operator or administration (it is 
therefore not confidential). The information is current and correct, and 
there is no reason why a public version could not be put into the public 
domain. 
 
 
Public: Information has been actively checked and validated by 
stakeholder through the TIES interactive web map platform, specifically 
granting permission for this information to be put into the public domain. 

Each link in the map is  
given a validation status.  
 
We use a simple traffic  
light system: 

Validation – TIES Password Protected Map and Validation Framework 

Presenter
Presentation Notes
Here is a more detailed description of the Validation Procedure. A simple traffic light system is used to indicate the validation status of each piece of network infrastructure shown in the map. Each transmission line falls under one of the four categories: RED, AMBER, GREEN or PUBLIC. The objective of the validation exercise is to engage network operators and administrations to verify the accuracy and integrity of the data, whilst it remains visible (albeit protected) behind TIES. As the lines are verified, their status will progress from either RED, AMBER or GREEN through to light blue for PUBLIC. For a detailed description of this classification, please scroll to the bottom of this page. 
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Indicators 

Presenter
Presentation Notes
Click the Indicators tab. This page gives the full definition and description of the 7 Broadband Capacity Indicators, and links to the tabular datasets which have been produced.
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Indicators 
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Indicators 

Presenter
Presentation Notes
Indicator 7: a. Percentage of population within reach of transmission networks refers to the percentage of people that are within physical reach of operational nodes on core terrestrial fibre optic transmission networks. This indicator is broken down by distances from network nodes (for example at 10-km, 25-km, 50-km intervals). 



ITU Interactive Terrestrial Transmission Map | Mar 2014                                      http://www.itu.int/en/ITU-D/Technology/Pages/InteractiveTransmissionMaps.aspx 

http://www.itu.int/itu-d/tnd-map-public/ 

Click link here to 
go through to the 

operators 
homepage  

Indicators 

The Research 
Status table is 
updated at the 

end of each 
month 

Presenter
Presentation Notes
This table shows the workflow for the research, production and validation status of each network operator. Filter the table by clicking on the up and down arrows to sort by research, production or validation status. This table is updated at the end of each month. 
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Use the magnifying 
glass to zoom into a 
particular area of the 
map (in this example, 

Indonesia) 

Presenter
Presentation Notes
Here is a quick worked example. Using the magnifying glass, I will zoom in to Indonesia. 
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Hover your mouse 
over a link, and the 
details of that link 

appear in the pane 
on the left  

Presenter
Presentation Notes
If you hover your mouse over a link, the technical details of that link appear in the Line Data section in the left hand panel. There is also a small image of the source material that was used to produce this map. You can click this small image to be linked directly through to that operator’s page in the Validation Framework. 
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Presenter
Presentation Notes
The operator home page in the Validation Framework shows metadata for the source material used. It includes images of the operator’s network, date, and where possible hyperlinks to the original source material. 
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Presenter
Presentation Notes
Here we turn on the Natural Earth map layer to see terrain. Interestingly, you can see the routing of fibre networks along valleys, and apparent gaps in the network make sense when you see natural barriers such as mountain ranges or rivers. 
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Presenter
Presentation Notes
Here we show the Population Density base map layer. This shows how well the transmission backbone reaches the population, and can be used to highlight those towns and cities which for the time being are beyond the reach of terrestrial backbone transmission networks.
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Presenter
Presentation Notes
Here is the Range to Nodes map layer. If you compare this overlay layer against population density, this shows how well the backbone transmission networks serve the population in a country. This is how we calculate Indicator 7b, the percentage and number of population within reach of transmission networks, by using GIS software to calculate the number of people within reach of a 10, 25 and 50 km range of an operational fibre optic node. 
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Chart: Status of backbone connectivity and take up of data services, selected services, 2013 
 

Presenter
Presentation Notes
In this chart, we compare the status of backbone connectivity against the take up of selected data services. We compare penetration of data services against the proportion of the population which is physically located within reach of a core backbone transmission network. High capacity core backbone networks underpin the ability of operators to deliver high capacity broadband access networks. Both as the broadband subscriber base grows, and the broadband service increases, this dramatically escalates the capacity demands on the operators core transmission backbone. Vice versa, in those counties or parts of countries which for the time being remain beyond the reach of a high capacity terrestrial transmission backbones, we see that the uptake of broadband services is constrained and is limited. As this chart shows quite clearly, the majority of data services fall within a 10-km range of a node on a fibre optic network. 
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Thank you 

We value your feedback and contributions. Please log in using your ITU TIES 
username and password, to submit comments, feedback and to validate the 

information shown in the map through the Validation Framework. 
 

Project homepage 
http://www.itu.int/en/ITU-D/Technology/Pages/InteractiveTransmissionMaps.aspx 

 
ITU Interactive Terrestrial Transmission Map 

https://www.itu.int/itu-d/tnd-map-public/ 
 

ITU TIES Interactive Terrestrial Transmission Map 
https://www.itu.int/itu-d/tnd-map/ 

 
ITU TIES Validation Framework 

https://www.itu.int/itu-d/tnd-map/validation/  
 
 

Sylvester Cadette 
Programme Officer, AMS/Area Office Bridgetown 

 ITU-BDT, sylvester.cadette@itu.int 
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