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INTRODUCTION
Point Topic and Nominet have combined their data, expertise
and research to aid the understanding of the opportunity that
the spectrum freed up from the switch to digital TV
broadcasting across Europe offers.
TV white space (TVWS) is the name given to parts of the wireless spectrum that were freed up during
the shift from analogue to digital TV channels. Using Dynamic Spectrum Management to allow local
allocation of the bandwidth TVWS radios offer broadband speeds over several kilometres and the signal
can travel through permanent obstacles such as buildings and trees, as well as around terrain.
TVWS is free for anyone to use and build their own network. Given the appealing characteristics of TVWS
it is well suited for a range of applications, including providing broadband connectivity to rural
communities, delivering wireless connectivity across campuses, and connecting IoT devices.
Following from Nominet’s work with Broadway Partners delivering broadband via TVWS across the UK
including Loch Ness, the Isle of Arran and in Wales this analysis reviews the potential across Europe for
TV White Space to offer homes, businesses and IoT devices a significant increase in the bandwidth and
choice available to them.
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Executive Summary – TVWS
and the addressable market
There are almost ten million households in Europe (4% of all European households), millions of square
kilometres and tens of thousands of businesses that do not have access to an adequate fixed
broadband service. For many years these, often rural and disadvantaged, areas have lacked affordable
bandwidth and often have a limited choice of services and suppliers.
TV White Space (TVWS) offers a viable and increasingly attractive alternative for these underserved
areas of Europe as well as the world.
As an indication in Europe, Poland, Estonia and Slovakia have a particularly high proportion of
households which are not able to access broadband with at least 2Mbps download speeds – 19%, 15%
and 11% respectively.
TV White Space shows further promise too. The technology is developing and there are trials underway
to push bandwidths up above superfast speeds above 30Mbps. This extends the market that could be
addressed considerably with more than forty million Europeans still outside a fixed superfast footprint.
In the graph below we plot the average number of TVWS channels available in a country, roughly
analogous to the capacity to deliver bandwidth, against the average of the percentage of households
outside 2Mbps and 30Mbps coverage.
Above the red line there are the portions of the market that lack adequate broadband and to the right
of the green line there should be plenty of capacity to provide an upgrade using TVWS.
The TV White Space opportunity – residential potential

*this axis is the average of the percentage of households outside a 2Mbps footprint and the
percentage of households outside a 30Mbps footprint as at June 2017. This allows a combined view
of the market potential for TVWS spectrum at bandwidths achievable today as well as highlighting
those countries that will benefit as the technology develops and bandwidths increase.
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Many markets do well in terms of residential coverage of at least 2Mbps. While Poland and Estonia are
obvious targets today there is still plenty of opportunity for TVWS in most markets particularly given the
widespread availability of spectrum at these frequencies.
As TVWS progresses to superfast bandwidths and above the residential market opens up significantly.
France, Croatia, Finland and even Denmark are well above the red line and have significant local opportunity.
Add in the farms and other remote businesses, transport routes and IoT applications and TVWS is a
substantial addition to the broadband services available anywhere.
The Netherlands has almost none of its population outside a fixed supply and medium capacity for TVWS
while Poland has lots of space and lots of underserved population. Both have commercial potential and can
benefit from more choice and more efficient use of spectrum.
In France while there are more than enough locations outside an adequate supply there is an overall
indication of relatively low national TVWS capacity but if we zoom in, see the case studies below, we quickly
find that local conditions vary and there is significant opportunity for TVWS across all sectors.
Diving deeper – the opportunities are all around (as is the bandwidth)
If we break it out using absolute values rather than just percentages, we highlight some other opportunities.
As TVWS develops as a technology it will be able to offer a competitive service across a larger and larger
footprint. Superfast bandwidths, 30Mbps and above, are already being tested in the field and this opens up
opportunities in a number of markets.
Addressable market for TVWS

Overall, Poland offers the largest addressable European market for TVWS at the moment. However, when
TVWS capability increases up to 50Mbps, France will be the most attractive market for this technology in
terms of size the residential market.
There are often issues with broadband service for businesses as well as IoT applications outside the denser
urban areas, often in the middle of cities too. The addition of a solution that’s relatively low cost to deploy
where the propagation is well understood and leverages an underused asset will be welcome support for
ISPs, customers and policy makers across Europe.

All content within this Nominet report is highly confidential 2018 Nominet UK. All rights reserved.

4

METHODOLOGY
Point Topic and Nominet have joined forces and data to produce this overview. Broadband availability and
fixed bandwidths come from Point Topic’s rolling research programmes and our work with the European
Commission on the Broadband Coverage in Europe project over the last 8 years. Point Topic data used us as
at June 2017.
Along with Nominet we have further researched data on TV tower locations, available channels and in
combination with Nominet’s expertise and custom applications that allow local bandwidths and capacity to
be calculated at any point on a map we are able to quickly process topographical effects and establish what
can be achieved in terms of service level. The application has been used in conjunction with research inputs
and additional catalytic data-layers to produce the basis for this analysis.
The data for the number of channels per country is from the satbroadcast.com website.

CASE STUDIES
The combination of Point Topic’s data and experience in Europe with the powerful models and mapping
that Nominet have developed allows us to look in detail at every country in Europe given the right inputs.
The data represented below is aggregated from detailed, granular data, research and modelling across some
of the more interesting markets where we have strong supporting information sets on broadband as well as
TV antennas and local spectrum conditions.
Overall we can see that there are local variations in the opportunity for TVWS. The data below is based on
Point Topic’s European Kilometre Grid and Nominet’s more granular modelling for the local spectrum
available. The outputs have been presented at NUTS3 level for this analysis but more detail is readily
available.
With data on the number of channels in use, TV antenna height, the local geography in addition to the
broadband layers we can establish an outline of the market. We have generated outputs for France,
Germany and Sweden.

All content within this Nominet report is highly confidential 2018 Nominet UK. All rights reserved.

5

FRANCE
Some 2% of households in France cannot get broadband services with a download speed of at least 2Mbps.
Assuming TVWS can address 90% of these households currently the total addressable residential market in
France is nearly 700,000 premises. Given that in the next couple of years TWVS is expected to be providing
download speeds of up to 50Mbps, the addressable market in France will expand to 12 million households
– 90% of those that are outside the 30Mbps coverage.
Land area, sq km
Population

632,833
66,506,754

Population density per km sq

105.1

Total Households

30,230,343

Rural Households

4,724,126

% of Rural Households
HH with fixed broadband, end-2017

15.6%
91%

HH outside 2Mbps coverage, %

2%

HH outside 2Mbps coverage, million

0.7

HH outside 30Mbps coverage, %

45%

HH outside 30Mbps coverage, million

13.5

Addressable market currently (sub 2Mbps), millions of HH

0.7

Addressable market in future (sub 30Mbps), millions of HH

12.1
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In terms of supply while France may have a lower average number of channels across the country there are
local regions where the bandwidth available via TVWS spectrum is easily capable of supporting real service
uplift.

All content within this Nominet report is highly confidential 2018 Nominet UK. All rights reserved.

7

The map below shows the relative strength of the residential opportunity for TVWS at NUTS3 level for
France. The darker areas have more TVWS bandwidth available and more households without access to
adequate broadband. We have combined two metrics, the percentage of households in each area without
access to adequate broadband and the bandwidth available in that area, so that 90% of locations can be
offered a whitespace service of up to 50Mbps in the near future.

As noted above France has done well in getting at least 2Mbps to the residential population. However the
remainder can be difficult and expensive to reach. TVWS can be competitive across large geographic areas
of France and with a relatively high proportion of rural population, almost double that of Sweden and
Germany, the absolute numbers that can benefit make France one of the most attractive markets for TVWS
in Europe.
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GERMANY
In Germany, 3% of households cannot get broadband services with a download speed of at least 2Mbps.
This equates to current addressable residential market of 1.1 million households. When the TVWS capability
to provide higher bandwidth grows, some 6 million German households could be targeted
by TVWS.
357,190

Land area, sq km
Population

82,133,941

Population density per km sq

229.9

Total Households

40,702,779

Rural Households

3,493,618

% of Rural Households

8.6%

HH with fixed broadband, end-2017

85%

HH outside 2Mbps coverage, %

3%

HH outside 2Mbps coverage, million

1.2

HH outside 30Mbps coverage, %

16%

HH outside 30Mbps coverage, million

6.5

Addressable market currently (sub 2Mbps), millions of HH

1.1

Addressable market in future (sub 30Mbps), millions of HH

5.8
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Germany has a relatively uniform availability of TVWS spectrum generally more than enough to
accommodate significant uplift in a number of regions.
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As before, the darkest areas in the map below have the most TVWS bandwidth available combined with
the most households without access to adequate broadband.

There are some obvious reasons why so much of Germany, and so many people, could benefit from
TVWS. Eastern Germany still has large swathes to address with fixed infrastructure following reunification, as in the North East. Western Germany still has plenty of opportunity however.
A large population and comprehensive TVWS spectrum availability means that even in the South West
around Nuremburg, Stuttgart and Munich there are thousands of households and plenty of territory that
would benefit from more bandwidth.
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SWEDEN
Just over 100,000 Swedish households do not have access to at least 2Mbps fixed broadband, which is
the current addressable market. Significantly more, over 1 million, are outside the 30Mbps fixed
coverage area. These households will be the main opportunity for TVWS as an alternative solution for
provision of high speed (30Mbps+) broadband in the near future.
Land area, sq km
Population
Population density per km sq

407,339
9,851,017

24.2

Total Households

4,711,025

Rural Households

419,766

% of Rural Households
HH with fixed broadband, end-2017
HH outside 2Mbps coverage, %
HH outside 2Mbps coverage, million
HH outside 30Mbps coverage, %

8.9%
77%
0.001%
0.1
22%

HH outside 30Mbps coverage, million

1.0

Addressable market currently (sub 2Mbps), millions of HH

0.1

Addressable market in future (sub 30Mbps), millions of HH

0.9
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Sweden has the most extensive mobile network in terms of land and population coverage but also has
significant amounts of spectrum that can be allocated to augmenting service levels in many places. The
deep rurality as well as some of the topological characteristics of the underserved areas correlate well
with optimums for TVWS provisioning.
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Sweden’s already comprehensive mobile networks would be well augmented with TVWS and the
potential for dynamic spectrum management is significant throughout the market.

Jämtland and Gotland present the best opportunity for TVWS in Sweden in terms of residential coverage.
Sweden’s residential population is by far the most diffuse of the three case study countries. While a
similar proportion could be said to be rural compared to Germany for example it is the distances
between populations that presents another set of challenges particularly for fixed deployment. A
significant advantage of TVWS in this market.
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COPYRIGHT
This Report contains proprietary and commercially
sensitive information.
It is issued in confidence and must not (whether in whole or in part) be reproduced, or used for a purpose
other than for which it is submitted, without Nominet’s prior written consent. Nominet acknowledges all
third party rights, copyrights and trademarks referred to in this publication.

This report has been handcrafted for you to show what kind of data we can collect
and analyse. If you have any suggestions or specific requirements, we’d love to
hear from you. For more information on TVWS services please visit
www.nominet.uk/dsm

If you would like any more
information about the services,
please contact us:
www.nominet.uk
info@nominet.uk
UK: +44 (0) 1865 332255
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