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About this document 
The United Kingdom depends on various infrastructures, and one of the most important is 
the nation’s communications.   

Fast, reliable communications enable businesses to generate prosperity and employment, 
and our countries to compete. They empower every citizen to take a full part in society and 
benefit from life’s opportunities. Communications also save lives, bind families and friends 
together, and keep us entertained. 

Part of Ofcom’s role is to make sure that, as far as possible, we can make the calls we want 
to, where we need to and that we can use the internet at acceptable speeds.  

This annual report tracks the progress in growing the availability of good communications 
services, and how the UK is working towards becoming a more connected nation.       
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Section 1 

1 Dashboard 
The data for 2016 was collected during June. Data for 2015, where available, is provided for 
comparison1, and all figures for data usage combine both download and upload volumes. 

Fixed broadband 2016 2015 
Broadband, all speeds 
Coverage, premises ≈100% ≈100% 
Take-up, premises 78% 78% 
Average download sync speed 37Mbit/s 29Mbit/s 
Average upload sync speed 4Mbit/s 4Mbit/s 
Total fixed data usage 2,750PB N/A 
Average monthly data usage, per residential connection 132GB 97GB 
Broadband (download speed of 10Mbit/s and higher) 
Coverage, premises 95% 92% 
Take-up, premises 54% 50% 
Average download sync speed 51Mbit/s N/A 
Average upload sync speed 5Mbit/s N/A 
Total fixed data usage 2,230PB N/A 
Average monthly data usage, per residential connection 153GB N/A 
Superfast broadband (download speed of 30Mbit/s and higher) 
Coverage, premises 89% 83% 
Take-up, premises 31% 27% 
Average download sync speed 74Mbit/s 65Mbit/s 
Average upload sync speed 8Mbit/s 8Mbit/s 
Total fixed data usage 1,434PB N/A 
Average monthly data usage, per residential connection 169GB 112GB 
Ultrafast broadband (download speed of 300Mbit/s and higher) 
Coverage, premises 2% 2% 
Take-up, premises 0.09% 0.003% 
Broadband (download speed up to 10Mbit/s) 
Coverage, premises 5% 8% 
Take-up, premises 24% 26% 
Average download sync speed 6Mbit/s N/A 
Average upload sync speed 1Mbit/s N/A 
Total fixed data usage 521PB N/A 
Average monthly data usage, per residential connection 81GB N/A 

                                                
1 This year our fixed networks analysis is based on a more detailed data set than was available in 
previous years. Therefore, it is not possible to provide year-on-year comparisons for all metrics. 
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Mobile2 2016 2015 

4G services 

Premises (indoor) covered by all operators 72% 29% 

Premises (indoor) not covered by any operator 4% 16% 

Geographic area covered by all operators 40% 8% 

Geographic area not covered by any operator 28%  52% 

Coverage of A and B roads by all operators 38% 9% 

A and B roads not covered by any operator 20% 47% 

Voice services (2G, 3G and 4G)  

Premises (indoor) covered by all operators 89% 85% 

Premises (indoor) not covered by any operator 1% 2% 

Geographic area covered by all operators 66% 58% 

Geographic area not covered by any operator 10% 13% 

Coverage of A and B roads by all operators 61% 52% 

A and B roads not covered by any operator 6% 10% 

Data services (3G and 4G)  

Premises (indoor) covered by all operators 80% 77% 

Premises (indoor) not covered by any operator 2% 3% 

Geographic area covered by all operators 52% 38% 

Geographic area not covered by any operator 16%  21% 

Coverage of A and B roads by all operators 45% 37% 

A and B roads not covered by any operator 11% 15% 

Mobile (data use) 
Total number of active mobile connections 83.6m  83.7m 

Total mobile data usage 105.5PB 72.9PB 

Average monthly data usage, per SIM 1.3GB 0.87GB  

 

  

 
 
 
  

                                                
2 Coverage thresholds are: 2G indoor (-71dBm), 2G outdoor (-81dBm), 3G indoor (-90dBm), 3G 
outdoor (-100dBm), 4G indoor (-105dBm) and 4G outdoor (-115dBm). 
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Section 2 

2 A summary of the key findings 
2.1 Over the course of 2016, the UK took another step forward in the coverage of its 

fixed and mobile communications. More people are, or can be, connected to the 
communications they need, and they are consuming more data as fixed and mobile 
services become increasingly woven into the fabric of their daily lives and work. 

2.2 But it would be wrong to infer that the picture is universally a rosy one. For a 
significant number of consumers, and in many parts of the country, fixed broadband 
speeds are slow and mobile coverage is poor or indeed non-existent. Ofcom is 
therefore continuing to work with industry, the UK Government and the devolved 
administrations to explore ways to improve the availability and performance of these 
vital communications services. 

2.3 A key part of this work is this annual Connected Nations Report; a ‘state of the union’ 
update on the coverage and performance of fixed broadband and mobile services 
that the UK’s consumers and small businesses are receiving. We also cover 
important developments in broadcasting and internet services and track security 
incidents that affect communications networks and services. 

2.4 This document is a summary of the full Connected Nations Report. Below we present 
the highlights of this year’s findings, and expand on them further in the remainder of 
the report. 

Fixed broadband services 

2.5 Three levels of fixed broadband service are offered in the UK, typically defined in 
terms of the download speed they offer. Standard broadband services have 
download speeds of between 10 and 30Mbit/s, whilst superfast broadband3 services 
have download speeds greater than 30Mbit/s. The performance of both standard and 
superfast broadband services is limited by the use of copper-based technologies in 
the access network. We are now starting to see the emergence of new ultrafast 
broadband services, which make greater use of fibre connections, and which we 
currently define as delivering download speeds of at least 300Mbit/s4. 

2.6 The headline findings on the state of the UK’s fixed broadband in 2016 are as 
follows: 

2.7 The availability of superfast broadband has improved, but a significant number 
of homes and businesses are still at risk of digital exclusion. In 2015 around 8% 
of UK premises (2.4 million) were unable to receive broadband speeds faster than 
10Mbit/s. Although this figure has since fallen to 5% of UK premises, this still means 
1.4 million premises are being poorly served and may fall within a broadband 
universal service obligation.  

2.8 We recognise that upload, as well as download, speeds can affect the consumer 
experience, and increase the number of UK premises that are poorly served. If we 
also require a standard broadband service to deliver an upload speed of at least 

                                                
3 The UK Government defines superfast as having download speeds of 24Mbit/s or more. 
4 There is not a consensus on the definition of ultrafast services currently, with views ranging from 
100Mbit/s to 1Gbit/s. 
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1Mbit/s, then the number of UK premises that are poorly served increases to 2.6 
million.  

Figure 1: The state of fixed broadband in the UK 

 

Source: Ofcom analysis of operator data 

2.9 Superfast coverage has improved, though SMEs still see poorer availability 
than residential consumers. 89% of UK homes and small and medium-sized 
businesses (25.5 million) are now able to receive superfast download speeds of 
30Mbit/s or higher. This is up from 83% (24 million), last year. There is also an 
improving picture in rural areas, where more consumers are now better connected: 
superfast coverage is reaching 59% of homes and businesses (2.3 million), up from 
44% in 2015. However, although superfast coverage has improved in Scotland, 
Wales and Northern Ireland, they still lag behind the UK as a whole. 

2.10 SMEs still experience poorer superfast broadband coverage compared to consumers 
as a whole. This is because many are located in areas that are less well served. Only 
80% of SMEs (1.9 million) have access to superfast services in the UK, compared to 
89% of all premises; this leaves almost 480,000 SMEs without access to superfast 
broadband. Almost 192,000 SMEs cannot currently access speeds above 10Mbit/s. 

2.11 The Government defines superfast as having a download speed of greater than 
24Mbit/s, and plans to provide this to 95% of premises by the end of 2017. They 
have made progress, and our findings support their view that, by June 2016, 90% of 
UK premises were covered by these speeds or faster. This is up from 85% last year. 
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2.12 Ultrafast Fibre to the Premises (FTTP) services. Approximately 1.7% of UK 
premises (498,000) have access to “full fibre” FTTP services, which offer download 
speeds of between 250Mbit/s and 1Gbit/s. Around 450,000 of these premises are in 
England. A number of providers, of varying scale and reach, are committed to 
deploying full fibre services and we would expect to see coverage increase over the 
coming 12 months. 

2.13 Increased take-up of superfast services is driving greater consumption. Around 
31% of UK premises (9 million) now subscribe to superfast broadband services. 
Although this is up from 27% in 2015, it remains relatively low, given that superfast is 
an option for 89% of UK premises. The percentage of premises not taking up a fixed 
broadband service at all is 22%. 

2.14 The average speed of superfast services has increased by 14% over the last year, to 
74Mbit/s. This, coupled with increased take-up of superfast services, means that the 
average download speed across all active broadband services is now 37Mbit/s, a 
28% increase compared to 2015.  

2.15 As speeds and take-up of superfast broadband increased, households across the UK 
consumed an average of 132GB of data per month in 2016, up from 97GB in 2015. 
As in previous years, there is evidence that households with higher speed 
connections are consuming significantly more data, especially those with superfast 
speeds. 

Mobile services 

2.16 Presenting a clear picture of mobile coverage across the UK is a challenge. Firstly, 
three different generations of technology are used in the UK’s mobile networks, each 
with different characteristics and qualities. Secondly, consumers access mobile 
networks in many different ways and, as a result, there is an expectation that mobile 
phones will work both indoors and outdoors, in towns and in cities and while 
travelling on the roads and railways. 

2.17 The headline findings on the state of the UK’s mobile networks in 2016 are as 
follows: 

2.18 Indoor coverage has increased: Effective indoor coverage5 of voice services from 
all operators is around 89% of UK premises (26 million), up from 85% last year. The 
coverage of data services has also improved, rising from 77% of UK premises in 
2015 to 80% (23 million) this year. We expect commercially-available technologies 
that build on the increasing availability of fixed broadband, such as Wi-Fi calling, to 
lead to further improvements in indoor coverage. 

2.19 There is still some way to go with geographic coverage: Outdoor coverage of 
both voice and data services has increased. Consumers can now make and receive 
phone calls in 66% of UK landmass, up from 58% last year; and the coverage of data 
services has increased from 38% to 52% this year. There is, however, an enduring 
concern that geographic coverage is still relatively low and that future commercial 
rollouts are unlikely to fully address the situation. There is, therefore, a risk that 

                                                
5 In this report we use definitions of coverage based on signal strength thresholds that we believe 
accurately reflect the typical consumer experience, e.g. there is a greater than 95% chance of being 
able to make a phone call using a modern smartphone. These definitions will be different from those 
used elsewhere, e.g. in current licence obligations. 
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consumers in rural parts of the UK and its constituent nations, and those travelling by 
car and train, will continue to experience difficulties in using their mobile phones. 

Figure 2: The state of mobile services in the UK 

 

Source: Ofcom analysis of operator data 

2.20 Rapid strides in 4G coverage: All four operators are in the middle of a major 4G 
rollout programme and the coverage of these higher-speed data services has 
increased significantly, with geographic coverage from all operators now reaching 
40% of UK landmass, up from just 8% in 2015. The launch of 4G voice call services 
by EE and Three has started to have a beneficial effect on their voice network 
coverage, in particular by improving coverage indoors. 

2.21 …although 4G is mainly urban: Most of the first phase of 4G deployments have 
been focused on urban areas. As a result, geographic 4G coverage in the UK’s rural 
areas is only 37% of landmass, compared to 89% in towns and cities. Coverage 
inside premises, where many consumers use their phones, remains relatively low, 
even in urban areas; 72% of UK premises (21 million) receive a 4G signal from all 
operators indoors. 

2.22 4G is driving data usage: With growing coverage and greater take-up, 4G is driving 
greater volumes of data downloads and uploads. The average volume of data 
consumed per subscriber is now 1.3GB per month, up from 0.9GB in 2015. A total of 
106PB was sent over all mobile networks in June 2016, a 44% increase on the year 
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before. Even so, this represents just 4% of the volume of data sent over fixed 
broadband networks. 

2.23 We are committed to providing consumers with information on mobile coverage, via 
mobile apps and online tools, that is accessible, accurate and comparable. This 
equips consumers to make informed decisions on which operator best meets their 
needs. Equally, it gives operators an increased incentive to compete on coverage. 
Including coverage obligations in operators’ licences is also an important lever, to 
make sure consumers receive an improved mobile experience. 

2.24 However, the coverage improvements provided by these existing measures and 
commercial deployments are unlikely to fully address consumer needs. Without 
additional steps, the consumer experience in many rural areas, on roads and on the 
railways is unlikely to improve. We note, however, that achieving near universal 
coverage throughout the geographical area of the UK and across the road and rail 
networks, will require significant new investments in mobile infrastructure. 

Resilience 

2.25 As consumers and businesses become ever-more dependent on communications 
services, Ofcom’s duty to focus on network resilience becomes increasingly 
important. Although there has been no significant increase in network failures, in 
either number or impact, underlying changes in network technology have implications 
for consumers that need an appropriate regulatory and policy response. 

2.26 In this year’s report, we have identified two resilience-related issues that could have 
a significant impact on consumers – the long-term provision of fixed voice services 
and the resilience of mobile communications. 

2.27 An important technology change in the next few years will be so-called “PSTN switch 
off”6. This refers to the decommissioning of the legacy telephone network and 
migrating voice services to a service delivered over broadband and, as such, could 
have a significant impact on consumers. Our key principles are to ensure minimum 
disruption for consumers and businesses, that providers must communicate the 
migration process clearly to their customers and that no voice service users are 
worse off after the technology change, either financially or functionally. We will 
manage the risks through an active programme of engagement with CPs and other 
stakeholder groups.  

2.28 Meanwhile, mobile is increasingly coming to the fore in meeting overall consumer 
and business communications needs. However, its infrastructure is more prone to 
failing during widespread power outages than typical fixed voice services. This is a 
concern, as mobile has become the primary life-line during emergencies, and it 
would need a significant investment to reduce its dependence on mains electricity. 
There will be a need for more focussed activity in this area involving Ofcom, 
Government and industry as part of the programme of securing and making key 
elements of critical national infrastructure more resilient. 

                                                
6 The Public Switched Telephone Network. 
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Section 3 

3 Fixed broadband services 
3.1 For the first time, this report has benefited from data on broadband coverage for 

every individual residential or small business property in the UK. In turn, this gives us 
highly detailed visibility of the different broadband services capable of being delivered 
to every consumer and SME in the country, along with performance data of those 
services actually being delivered. 

3.2 Ofcom, and therefore this report, defines ‘superfast’ as broadband services that 
deliver a download speed of at least 30Mbit/s. However, the UK Government 
currently uses an alternative definition, rating services of 24Mbit/s or greater as 
superfast. Where appropriate we have also included an assessment of coverage 
based on their definition. 

3.3 Coverage is not the same as adoption or take-up of superfast broadband. Coverage 
describes where superfast services are available to consumers. Once superfast is 
available at their property, a consumer may choose to take-up a superfast package. 
There are a number of reasons why consumers who have access to faster 
broadband in principle choose not to take advantage of it. For this reason, superfast 
take-up levels will tend to be lower than coverage levels. 

Our approach to assessing coverage of fixed broadband services 
Address-level data on fixed broadband services is collected from the main network operators 
and five smaller providers. The data is matched against each of the 29 million residential and 
small business premises in the UK to create a comprehensive data set that identifies the 
characteristics of all broadband services available at each property. 

Using this data set, we calculate coverage on the basis of the service with the fastest 
download speed available at each, single property. We are able to adjust the thresholds for 
our analysis to investigate specific combinations of download and upload speeds, to 
examine specific provider patterns, and to link property information to other records, such as 
business classifications, to provide a more comprehensive view of small business coverage. 

Our analysis also uses information on the measured speed, where available, and data usage 
on each active line attributed to the property. The analysis considers that all lines with a 
measured speed greater than zero represent an active, or taken up, line at a property. 

Superfast broadband coverage continues to increase across the UK 

3.4 Figure 3 shows how the last year has seen a further increase, across each of the 
nations, in the number of premises able to receive superfast, or higher, broadband 
speeds. Around 89% of UK premises (25.5 million) can now access networks offering 
at least superfast speeds. The average download speed7 of these connections is 
now 74Mbit/s, a 14% increase on last year, with the average upload speed 
unchanged at 8Mbit/s. 

                                                
7 This is the average of actual measured speeds of active lines achieving at least superfast speeds, 
where known. The sync speed of a connection is the maximum speed achievable between a 
consumer’s premises and their internet service provider’s (ISP’s) network. 
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Figure 3: The number of properties that can access broadband services with 
superfast speeds, or higher, continues to increase 

 

Source: Ofcom analysis of operator data 

3.5 Coverage of services offering superfast speeds, or higher, has increased across all 
of the UK’s nations. Scotland saw the greatest increase, with a year-on-year rise of 
almost 14%, compared to an average of around 7% for the other nations. However, 
coverage in Scotland still lags behind much of the rest of the UK, although the gap 
has narrowed. 

3.6 Almost 2% of UK premises (485,000) are now able to access services with download 
speeds of at least 300Mbit/s, which is unchanged since 2015. However, Virgin Media 
has indicated that much, or all, of their network will be capable of supporting speeds 
of 300Mbit/s over the coming 12 months, suggesting a sharp rise in coverage of 
these services in 2017. 

3.7 For the first time we can accurately report on the extent of fibre to the premise 
(FTTP) services, which are available to just under 2% of homes and small 
businesses (numbering 498,000). FTTP services can deliver ultrafast speeds and the 
average download speed is over 500Mbit/s. 

3.8 While higher speeds are their headline story, full fibre services also tend to be more 
reliable and experience fewer faults than fully or partially copper-based networks, as 
they are less susceptible to water ingress. Fibre’s increased capacity also means that 
the speeds actually experienced by consumers are more stable, and less likely to 
degrade, at peak times. 

3.9 The download speed that a consumer receives will affect what services they can use. 
Figure 4 provides an indication of what a consumer can do with various download 
speeds. 

75% 77% 77%
61% 55%

83% 84%
77% 73% 79%

89% 90% 83% 83% 85%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

UK England Northern
Ireland

Scotland Wales

Pe
rc

en
ta

ge
 o

f p
re

m
is

es
 c

ov
er

ed
 b

y 
se

rv
ic

es
, %

2014 2015 2016



Connected Nations Report 2016: Concise summary 

12 

Figure 4: An indication of what you can do with different download speeds 

 Download speed 
of 10Mbit/s 

Download speed 
of 30Mbit/s 

Download speed 
of 300Mbit/s 

Streaming music Yes Yes Yes 

Downloading an album 1 – 2 minutes 30 – 60 seconds < 10 seconds 

Streaming an HD movie at 
full resolution Yes Yes Yes 

Downloading an HD movie 1 – 1½ hours 30 minutes < 5 minutes 

Streaming an ultra HD 
movie at full resolution No Yes Yes 

Downloading an ultra HD 
movie 5 hours 1½ - 2 hours 10 minutes 

Estimates assume exclusive use of the broadband connection. If others are using the connection at the same time, content 
may take longer to download or stream at a lower quality. 

Source: Ofcom analysis 

The UK Government is making progress in meeting its target for availability of 
superfast services  

3.10 The UK Government has a target that at least 95% of UK premises should have 
access to superfast services by the end of 2017, using its own benchmark of 
24Mbit/s or more. Ofcom estimates that, by June 2016, 90% of UK premises 
(numbering 26 million) were covered by broadband services at this speed. 

3.11 In April 2016, DCMS8, who are responsible for delivering this programme, estimated 
that around 90% of UK premises had access to superfast broadband based on their 
own definition. Although DCMS’ methodologies to assess coverage are slightly 
different to Ofcom’s, the approaches are sufficiently similar to conclude that the 
assessments are broadly comparable. 

Around 1.4 million properties still lack access to acceptable broadband speeds  

3.12 Many, however, have yet to enjoy the benefits of superfast. The lack of coverage is 
particularly acute in rural areas where around 41% of properties have no access to 
superfast speeds. This compares to only 7% in urban areas. 

3.13 Instead, many consumers experience not just slower but unacceptable speeds. 
Ofcom believes that a reasonable online experience requires speeds of at least 
10Mbit/s. Around 1.4 million UK premises (5%) still cannot access these minimum 
speeds, although the gap is narrowing from the 2.4 million UK premises in this 
position in 2015. 

3.14 Most are in rural areas, where about 25% of premises (960,000) cannot access 
download speeds above 10Mbit/s. However, Government programmes are in place 
to address the issue. They include Broadband Delivery UK (BDUK), which is working 

                                                
8 The Department for Culture, Media and Sport. 
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on poor broadband coverage, with a particular focus on rural areas. We expect to 
see further improvements over the coming 12 months and beyond as the 
programmes come to completion. 

Figure 5: Many consumers in rural areas continue to receive speeds of less than 
10Mbit/s 

 

Source: Ofcom analysis of operator data 

3.15 However, living in an urban area is also no guarantee of access to superfast 
broadband. For example, KCOM, the communications provider in Kingston upon Hull 
and parts of East Riding of Yorkshire, is pursuing a strategy of upgrading their 
network to offer FTTP services, rather than fibre to the cabinet (FTTC) services9. On 
the one hand, this means that around 35% of premises in the area served by KCOM 
can get FTTP services with download speeds of over 250Mbit/s. However, on the 
other, where FTTP is not available, there is little or no option of FTTC either. The 
result is that consumers have to rely on slower, all copper-based services with 

                                                
9 The percentage of premises that can get less than 10Mbit/s shown in Figure 5 for Kingston upon 
Hull refers to the Kingston upon Hull City Council area. KCOM operates as the incumbent in a larger 
area, that includes some parts of the East Riding of Yorkshire Council area. The percentages quoted 
in the main text refer to this larger area. 
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around 24% of premises in the area served by KCOM unable to get more than 
10Mbit/s. 

Between 1.4 and 3.5 million premises may fall within the broadband Universal 
Service Obligation 

3.16 The UK Government is proposing a Universal Service Obligation (USO) for 
broadband. This would give everyone in the UK a right to a decent broadband 
connection on reasonable request. The Government, with support from Ofcom, is 
currently considering the speed threshold and technical specification to define what a 
reasonable service requires, and below which a property might fall within the USO 
specification. 

3.17 If the USO specification covered those premises that cannot get a download speed 
greater than 10Mbit/s, we estimate that 5% of UK premises (1.4 million) would fall 
within this specification. However, this could rise if, for example, the threshold also 
took upload speeds and other factors into account. 

3.18 One option would be to extend the specification above to include properties that can 
get a download speed of greater than 10Mbit/s, but have an upload speed of less 
than 1Mbit/s, as well as other technical measurements that can affect a consumer's 
broadband experience. In this scenario, we estimate that around 2.6 million premises 
may fall within the USO’s technical specification. If Government were to choose a 
superfast option (with a download speed of 30Mbit/s), we estimate that around 3.5 
million premises could be in scope. 

Smaller businesses continue to experience lower coverage than residential 
consumers 

3.19 In 2015, we reported that 68% of the UK’s SMEs (small- and medium-sized 
enterprises with at least one employee) had access to superfast broadband. This 
year, we assessed the coverage of broadband services to almost 2.4 million SMEs 
throughout the UK10. This revealed that superfast broadband is now available to 80% 
(nearly 1.9 million) of SMEs in the UK. Almost 192,000, SMEs cannot currently 
access speeds above 10Mbit/s. 

3.20 SMEs are still encountering lower coverage of superfast services than the population 
as a whole. Looking ahead, we estimate that by the end of 2017 around 12% of UK 
SMEs (300,000) will still be unable to receive superfast speeds of 30Mbit/s or above. 

3.21 A core issue is location. We estimate that just over 340,000 of the UK’s SMEs are 
based in business parks and trading estates – areas where there is little or no 
residential property and relatively low levels of superfast broadband coverage. We 
also estimate that around 11% of SMEs in business parks (38,000) cannot get 
access to download speeds faster than 10Mbit/s, although 67% (230,000) in these 
areas do have access to superfast speeds. 

                                                
10 This year we have used a more detailed dataset that identifies more active SMEs (around 2.4 
million) than the dataset we used last year (that identified around 1.3 million). As a result, accurate 
year-on-year comparisons cannot be made and should be considered an indication of broad changes 
in coverage. 
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Increasing adoption of superfast services has enabled a significant increase in 
data consumption 

3.22 Around 31% of UK homes and small businesses are, at the minimum, superfast 
premises. This is up from 27% in 2015. As well as more consumers taking superfast 
packages, a greater proportion are upgrading to faster superfast services. Figure 6 
shows how households with faster broadband connections are consuming more data, 
which could indicate that they value the additional performance and are encouraged 
to use it. 

3.23 Figure 6 also shows, as in previous years, that the inverse is true: consumers use 
significantly less data where speeds fall below around 10Mbit/s. This could suggest 
that slow speeds are constraining the use of broadband, and that the average 
household needs at least 10Mbit/s to meet their needs and deliver a reasonable 
experience.  

Figure 6: Consumers with faster connections are consuming more data 

 

Source: Ofcom analysis of operator data 

3.24 Download speeds have increased significantly: they now average 37Mbit/s across all 
UK broadband services, up by 28% on 2015. For superfast specifically, the average 
download speed is 74Mbit/s, up 14% since 2015. Upload speeds, however, have 
remained static, at 4Mbit/s (all services) and 8Mbit/s (superfast services). 

3.25 Although take-up of superfast broadband has increased, it remains relatively low, 
given that it is available to 89% of UK premises. The average download speed of 
37Mbit/s therefore reflects both the speeds available to consumers but also their 
choice of package; if they were to choose faster packages, the average speed would 
rise. Indeed, if every consumer subscribed to the fastest available package at their 
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property, we estimate that the average download speed would rise to around 
132Mbit/s (subject to sufficient backhaul or upstream capacity being available) 

3.26 As more consumers adopt faster packages, and routinely use multimedia services 
such as video streaming, the volume of data delivered over broadband networks is 
continuing to increase. The average amount of data that consumers download and 
upload each month is now 132GB, up from 97GB in 2015. 
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Section 4 

4 Mobile voice and data services 
4.1 In previous years, we have reported on mobile coverage in terms of the number of 

premises where a signal can be received outdoors. We will continue to report on 
outdoor coverage in this way but, from this year, our focus will be on reporting on 
mobile coverage in a way that we believe better reflects how and where consumers 
use their mobile phones – both indoors and outdoors.  

4.2 For indoor coverage, we now report on the percentage of premises where a good 
mobile signal is likely to be available indoors. This metric is useful to describe the 
coverage that a consumer will experience when using their phone at home, at work 
or in a shop. Good coverage indoors is inherently more challenging to achieve, since 
walls, windows and doors reduce the strength of, or even block, mobile signals. 

4.3 We report on outdoor coverage in three ways: 

4.3.1 Geographic coverage: the percentage of landmass where good coverage 
is likely to be available when using a mobile phone outside or between 
outdoor locations;  

4.3.2 Coverage on the transport network: this focuses this year on roads, 
although next year we aim to report on the rail network also. This metric 
represents the percentage of distance covered by the road network where 
a good mobile signal is likely to be available inside a car. It is useful in 
giving a sense of the coverage a consumer will experience when using a 
typical handset (rather than a car kit with an exterior aerial); 

4.3.3 Outdoor premises coverage: this represents the percentage of premises 
where a good mobile signal is likely to be available outdoors. Since this 
metric is still commonly used by operators, we will continue to report on 
coverage in this way to aid comparisons. 

4.4 The levels of mobile coverage we quote in this report are based on the data supplied 
by the mobile operators themselves, and adaptations make to it by Ofcom to show 
where a good consumer experience is likely to be available. These adaptations are 
based on our own field testing of the minimum mobile signal strengths needed to 
provide a good consumer experience, e.g. providing a greater than 95% chance of 
being able to make a phone call using a modern smartphone. 

4.5 These signal strengths are generally higher than those used to define the coverage 
obligations in the existing mobile operator licences. Therefore, the levels of coverage 
we show in this report are generally lower than the target coverage levels set out in 
the agreements. However, we explain the corresponding coverage based on the 
licence obligations, where relevant. 

4.6 In the tables below, we summarise the coverage from all operators for both mobile 
voice and data networks. We also highlight the coverage of 4G networks, in view of 
the operators’ continuing focus on deploying these networks.  
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4.7 Alongside this report, we will make available predicted broadband speeds at address 
level through an online tool and a mobile app. However, the underlying mobile 
coverage data is based on 100m squares, rather than individual premises11. 

Our approach to assessing coverage of mobile services 
Data on the coverage of mobile networks are collected from the four mobile network 
operators, EE, O2, Three and Vodafone. Each operator provides a modelled signal strength 
for their available mobile technologies across a grid of 100m x 100m squares covering the 
whole country. 

We apply technology-specific thresholds to each of these grid squares to determine whether 
a sufficiently strong signal is available to successfully make a phone call or send or receive 
data. These grid squares are aggregated to provide an estimate of either the landmass or 
the number of premises that are covered by the corresponding mobile technology. 

Coverage of mobile voice services 

4.8 Mobile networks that support phone calls now cover 66% of the UK’s landmass, up 
from 58% in 2015. However, as Figure 7 shows, making phone calls while on the 
move can be particularly difficult in Scotland and Wales; approximately a half/two-
thirds of the geographic area of these nations do not receive coverage from all the 
operators. This reflects that large proportions of both Scotland and Wales’s 
geographic areas are rural, where coverage of mobile networks tends to be relatively 
low. 

Figure 7: Coverage of mobile voice services from all operators 

 
Geographic 
coverage, % 
landmass 

Indoor coverage, % 
premises 

Outdoor coverage, 
% premises 

 2016 2015 2016 2015 2016 2015 

UK 66% 58% 89% 85% 97% 96% 

England 84% 77% 91% 87% 98% 97% 

Northern Ireland 81% 66% 80% 67% 95% 89% 

Scotland 36% 29% 84% 79% 95% 93% 

Wales 52% 46% 73% 65% 90% 88% 

Source: Ofcom analysis of operator data 

4.9 Figure 7 also shows how indoor coverage of voice services varies across the UK, 
with 89% of UK premises (26 million) likely to receive coverage indoors from all 

                                                
11 The predictions assume an average building penetration loss factor for the mobile signals as they 
enter indoors, as opposed to an actual loss factor for each building. This means that the address-level 
mobile coverage data provided is a prediction of the statistically likely quality of the mobile signal 
available at that address. At this point modelling of mobile coverage is not yet sophisticated enough to 
provide address-level coverage data to any greater degree of accuracy. 
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operators. This contrasts with Wales where indoor coverage is lowest, and almost a 
quarter of premises do not receive voice coverage indoors from all operators. 

4.10 For the first time, our data for mobile voice coverage includes the contribution made 
by the 4G networks of EE’s and Three, which have been enabled for phone calls12. 
This allows consumers with compatible handsets to make and receive phone calls 
while within their operators’ 4G coverage area. We expect that 4G networks will 
become increasingly important in delivering geographic and indoor voice coverage as 
more operators support 4G phone calls and continue to improve the coverage of 
these networks.  

Coverage of mobile data services 

4.11 During 2016, coverage from all operators’ mobile data networks grew to cover 52% 
of the UK’s landmass. This is up from 38% in 2015 and was driven largely by an 
increase in 3G coverage. While 4G coverage has also increased over the past year, 
levels remain lower than those of 3G networks. The primary advantage of increased 
4G coverage is access to faster data services in more areas, in particular in towns 
and cities. 

4.12 As Figure 8 shows, geographic coverage for mobile data services remains relatively 
low in Scotland and Wales. As we’ve mentioned, both nations are extensively rural, 
resulting in mobile data coverage of less than 30% of their respective landmasses. 
Indoor coverage in Wales is also relatively low, with only just over half (57%) of 
premises receiving mobile data services from all operators. 

Figure 8: Coverage of mobile data services from all operators 

 
Geographic 
coverage, % 
landmass 

Indoor coverage, % 
premises 

Outdoor coverage, 
% premises 

 2016 2015 2016 2015 2016 2015 

UK 52% 38% 80% 77% 93% 88% 

England 72% 57% 82% 81% 95% 91% 

Northern Ireland 71% 43% 70% 57% 90% 74% 

Scotland 21% 10% 75% 70% 87% 79% 

Wales 27% 17% 57% 47% 76% 67% 

Source: Ofcom analysis of operator data 

4.13 All the operators are continuing to roll out their 4G networks; indeed geographic 
coverage of areas served by them all increased significantly, from 8% in 2015 to 40% 
this year. Indoor coverage is now available to 72% of premises (21 million), an 
improvement by a factor of 2.5 times over 2015.  

                                                
12 We calculate voice coverage based on the 2G and 3G networks from all operators, plus the 
coverage areas of the appropriate parts of EE’s and Three’s 4G networks. 
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4.14 More people have been taking up 4G, and are using it more. Around 48% of UK 
adults now subscribe to 4G services13, driving a significant increase in the volume of 
mobile consumed: the average per subscriber is now 1.1GB per month, up from 
0.9GB in 2015. A total of 105PB was sent over all mobile networks in June 2016, a 
44% increase over the year before. 

Challenges remain in delivering mobile coverage in rural areas and to 
consumers on the move 

4.15 Significant challenges face operators in delivering high levels of broad geographic 
coverage, because it is often difficult to install network equipment in very rural areas. 
These issues, coupled with a focus on serving the highest population densities first, 
have resulted in much lower coverage in remote rural areas. This disparity is clear in 
in Figure 9. 

4.16 Rural 4G coverage is poor throughout the UK, and particularly low in Scotland and 
Wales. A combination of lower population densities and challenging terrain, such as 
mountains and valleys, makes comprehensive and reliable coverage more difficult to 
provide. There are currently no economic incentives or policy levers that are likely to 
change the situation. 

Figure 9: Comparison of 4G geographic coverage in urban and rural areas 

 4G geographic coverage from all 
operators, % landmass 

 Urban Rural 

UK 89% 37% 

England 92% 57% 

Northern Ireland 91% 59% 

Scotland 80% 11% 

Wales 59% 12% 

Source: Ofcom analysis of operator data 

4.17 We have looked at the factors that affect mobile coverage in more detail. Population 
density is an important factor that affects whether an area receives good coverage. 
The probability of areas with low population density receiving good 4G coverage is 
around 27 percentage points lower than the most densely populated areas. 

4.18 The composition of the local population also matters, with a high proportion of 
consumers of working age increasing the probability of coverage. We also found that 
the probability of less affluent areas receiving good 4G coverage to be around 9 
percentage points lower than more affluent areas. 

                                                
13 Ofcom Communications Market Report, August 2016, 
https://www.ofcom.org.uk/__data/assets/pdf_file/0024/26826/cmr_uk_2016.pdf 
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Coverage will improve further, but will not meet the needs of all consumers 

4.19 Coverage has improved over the past year as operators have continued their 
commercial deployments and the picture will continue to improve over the coming 
year or two. These plans are underpinned by licence obligations that require: 

4.19.1 O2 to provide indoor coverage to 98% of UK premises by the end of 2017 – 
an improvement that other operators have indicated that they will match; 
and 

4.19.2 Each operator to provide a mobile voice service to 90% of the UK’s 
landmass by the end of 2017 (following a voluntary agreement between the 
UK Government and operators to do so). 

4.20 We have estimated the level of geographic coverage of voice services for each 
operator based on the lower signal level requirements used in the agreement 
described in paragraph 4.19.2. We estimate that, as of June 2016, the level of 
geographic mobile voice call coverage achieved by the different operators are: O2 – 
89%, Vodafone – 93%, EE – 85%, Three – 78%. These estimates are higher than 
the figures for geographic voice service coverage that we report in Figure 7, due to 
the lower signal level requirements used in the agreement.   

4.21 Despite this, we know that consumers will continue to face issues with the quality and 
coverage of service they receive, particularly in more rural areas. Our field tests 
indicate that consumers will continue to experience intermittent problems when 
making calls, such as call drops, particularly when in the outer reaches of coverage 
areas (i.e. furthest from the masts). This variation in service quality is reflected on our 
interactive coverage maps, which use green and amber to reflect variation in likely 
consumer experience when making phone calls.   

4.22 Indoor coverage is more challenging to provide and this is a particular issue for rural 
consumers, where there are large areas without strong mobile signals outdoors. 
Consumers using their phones indoors may be able to make phone calls over Wi-Fi, 
but at present this service is not consistently offered by all operators and it is 
contingent on there being access to in-building Wi-Fi networks. 

4.23 Moreover, we know that there are areas where consumers want mobile services that 
will remain unmet once operators have met the above licence obligations. We are 
therefore working on how to extend the reach of mobile services so as to meet this 
need. We will work closely over the coming year with industry and UK and national 
devolved governments to explore the various technical and public policy solutions for 
doing so. 
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Section 5 

5 Network resilience and management 
5.1 As well as tracking the availability of fixed and mobile communications, we monitor 

and report on the resilience of their networks and services. We also report on 
developments in providing services over the internet. 

Resilience of general networks and services 

5.2 It is an Ofcom requirement that providers of communications networks and services 
report to us any breaches of security, or network failures. We publish guidance for 
network and service providers highlighting sources of industry best practice and to 
detail our incident reporting requirements. We also work closely with Government 
and relevant agencies on cyber security and related issues such as personal data 
breaches. 

5.3 In 2016, 581 security incidents were reported to us by fixed and mobile providers, 
comprising 548 fixed networks issues and 33 affecting mobile. The vast majority of 
reports came from fixed providers regarding disruption to telephony services 
(including 999 access), affecting fewer than 10,000 customers and for less than one 
day. Hardware failure is the most common cause of reports and our data also shows 
that incidents are more likely to occur in, or near, large population centres. 

5.4 As we show in Figure 10, incidents with a wider impact, which affect tens of 
thousands of customers over a number of days, are less common. In the reporting 
period of September 2015 to August 2016 there were 10 incidents in this category14: 
three affected mobile networks and seven affected fixed. System failure is still the 
main root cause, at 70%. 

5.5 We are proactive in revising our guidance to providers as new incidents, trends and 
learning come to light. In the coming months we will continue to reflect developments 
in security and resilience best practice and the changing threat profile. In particular, 
cyber security and the specific risks highlighted by recent high-profile incidents need 
an industry-wide focus. 

 

  

                                                
14 Category includes incidents with an impact above one million customer hours. We measure the 
impact of an incident in customer hours, which is the product of an incident’s duration and the number 
of consumers affected. 
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Figure 10: The impact of incidents reported to Ofcom, between September 2015 and 
September 2016 

 

Preparing for next generation fixed voice services 

5.6 The internet and broadband are having a profound effect on how voice services are 
delivered over fixed networks. Internet-based providers such as Skype and 
WhatsApp are already offering consumers low-cost calls, usually coupled with 
additional features such as messaging or photo/video sharing. Many businesses are 
exploiting the reduced costs and enhanced capabilities of voice-over-IP (VoIP) 
technology delivered over broadband. In response, traditional communications 
providers are looking to improve the services they offer.  

5.7 At the same time, the Public Switched Telephone Networks (PSTNs), that have 
traditionally delivered voice services, are coming to the end of their economic life. 
Globally, it is becoming increasingly difficult to maintain them, as both the skills-base 
and spare parts needed inevitably diminish. As a result, communications providers 
are in the process of migrating their voice services to VoIP platforms ahead of 
decommissioning their PSTNs. 

5.8 This move to broadband promises benefits for consumers, such as enhanced call 
screening to combat nuisance calls. In many cases, the migration process will be as 
simple as disconnecting an existing phone and reconnecting it to new broadband 
equipment. 

5.9 However, for some there will be challenges and equipment compatibility issues. In 
the face of local power outages, resilience for emergency calls needs to be assured, 
and certain devices that rely on voice band data or in band tones15, such as fax 

                                                
15 These services work by transmitting data as sound over the telephone network. 
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machines and social care alarms, need to be able to operate reliably during the 
migration. 

5.10 Preparing for this PSTN switch-off will involve complex consultation and dialogue, 
involving a wide range of parties, from across the telecoms industry and beyond. This 
will need careful co-ordination, perhaps aided by a new, dedicated forum to ensure 
that discussion can progress efficiently and effectively. This would complement the 
necessary technical standards work that is already being addressed by the relevant 
UK standards body, NICC. 

5.11 It is important that the migration itself does not cause disruption and that users are 
not left worse off, either financially or functionally. For those who have and use a 
fixed telephone line in their home, migration from PSTN should result in little 
noticeable change, as they continue to make and receive calls. 

5.12 There are 3.2m voice-only consumers in the UK. They will need to have broadband 
technology installed in their home to continue to make fixed phone calls. Ideally, for 
this market segment, voice services should look and feel just like traditional 
telephony, and consumers should not be aware that their call is being carried over 
broadband. 

5.13 The responsibility for an orderly migration lies with the industry. However, Ofcom has 
an important role to play in establishing and communicating the key principles 
outlined above that will apply to switch off, monitoring progress and enforcing specific 
obligations in due course. 

Mobile network resilience 

5.14 Mobile services have become central to the way consumers and businesses live and 
work. Indeed, one indicator is that fixed voice has given way to mobile as the primary 
mechanism for contacting the emergency services. We have also seen that in major 
emergencies, native and ‘over the top’ services on mobile networks are playing an 
essential role in keeping people connected and informed. 

5.15 These trends have shifted the role of mobile services from desirable to essential. Yet 
they are more prone to failing during widespread power outages than typical fixed 
voice services. Major outages, such as those caused by the UK winter floods of 
2015, have raised concerns about the resilience of mobile networks, and this issue is 
likely to become more prominent over time. 

5.16 Mobile operators take steps in the design and operation of their networks to ensure 
they are reliable. Mobile also has an inherent resilience of its own: a localised failure 
in one place can be by-passed by the customer moving to another. The customer 
might also be able to take advantage of overlapping coverage from adjacent cells in 
order to maintain service. In the UK, calls to the emergency services can also be 
made from any available network if the customer’s own is unavailable.  

5.17 However, while handsets have their own power and will continue to operate until they 
need re-charging, the resilience of the network itself to continue operating during a 
power failure is variable. In particular, individual base stations may have little or no 
ability to stay in service during power cuts. 

5.18 As part of a project on cross-sector resilience, undertaken by the United Kingdom 
Regulators Network (UKRN) and led by Ofcom, we identified this vulnerability in what 
is becoming an increasingly important element of the UK’s critical national 
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infrastructure. Government has been working with industry to understand how this 
can be rectified, and the scope and scale of the network changes that are needed. It 
is vital that this work is progressed and brought to fruition. 

Internet access and net neutrality  

5.19 ‘Net neutrality’ refers to a policy debate about the way internet service providers 
(ISPs) manage the data carried on their networks to consumers, from content 
providers such as the BBC, YouTube and other websites. The issue has gained 
prominence as the internet has become an essential platform to deliver all kinds of 
content, services and applications. 

5.20 The UK’s ISPs are obliged to be transparent with consumers about how they manage 
the data on their networks. There is an industry-wide code of practice explaining how 
ISPs should comply (the Traffic Management Transparency Code of Practice16). We 
monitor ISPs’ compliance with this code and currently have no material cause for 
concern. 

5.21 In April 2016, the EU Telecoms Single Market Regulation on net neutrality rules 
came into force in the UK. The regulation introduces new rights for consumers and 
places certain obligations on ISPs. The rules also place an obligation on regulators to 
closely monitor and ensure compliance with the rules. 

5.22 Ofcom has an on-going programme of work that is in line with the requirements of the 
EU Regulation. This programme includes reviewing the voluntary Broadband Speeds 
Code, and measuring and reporting on the quality of Internet Access Services. ISPs 
can take guidance from the Broadband Stakeholder Group’s Code of Practice, which 
covers transparency about traffic management practices. ISPs can also look to 
guidance from Ofcom in the form of the planned revisions to Ofcom’s broadband 
speeds Code of Practice. 

5.23 We aim to strengthen the codes and ensure that speed information given at the point 
of sale, and after sale, is in line with the specification of the Telecoms Single market 
(TSM) regulation and consistent across CPs. This will ensure more realistic 
estimated speeds given to consumers, as well as an easier route to redress. The 
codes will provide guidance to CPs on the interpretation of the TSM regulation in the 
UK. We are currently engaged in discussions and workshops with CPs and aim to 
consult on the revised codes and guidance in summer 2017. 

 

  

                                                
16 http://www.broadbanduk.org/wp-content/uploads/2013/08/Voluntary-industry-code-of-practice-on-
traffic-management-transparency-on-broadband-services-updated-version-May-2013.pdf  

http://www.broadbanduk.org/wp-content/uploads/2013/08/Voluntary-industry-code-of-practice-on-traffic-management-transparency-on-broadband-services-updated-version-May-2013.pdf
http://www.broadbanduk.org/wp-content/uploads/2013/08/Voluntary-industry-code-of-practice-on-traffic-management-transparency-on-broadband-services-updated-version-May-2013.pdf
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Section 6 

6 The evolution of television services 
6.1 The way that television services are delivered and consumed continues to evolve. 

The devices and services that consumers use are seamlessly blending content from 
traditional broadcast networks and the internet. Meanwhile, Ultra-High Definition 
(UHD) services are beginning to emerge from a number of providers. We have 
identified three key themes: 

6.1.1 Linear TV consumption still remains dominant. Although blurred by an 
expanding range of catch-up models (e.g. personal video recorders and 
online), linear channels remain overwhelmingly the most important way of 
watching TV. The overall take-up of high definition (HD) services continues 
to grow and now exceeds 23%, but there is a considerable disparity 
between individual services. For a variety of reasons, viewing of standard 
definition (SD) channels still remains strong; the position of SD services in 
the programme guide and the lack of regional opt-outs in HD are both cited. 

6.1.2 There has been a significant increase in both the number and 
sophistication of hybrid platforms, in which broadcast and online content 
merge seamlessly into one consumer experience and the viewer becomes 
oblivious to the actual means of delivery. 

6.1.3 Ultra-High Definition (UHD) television has arrived. Around 30% of all TV 
screens purchased today are capable of displaying UHD (also known as 
4K). Many support High Dynamic Range (HDR), which displays a much 
wider and richer range of colours. UHD Blu-Ray discs are available, and 
satellite and online distribution of UHD content has started. Since they 
require even higher bandwidths, these services further test the adequacy of 
broadband available to much of the population. 
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Section 7 

7 Making better quality information available 
to consumers 
7.1 The data that underpins this report has considerable value to a variety of 

stakeholders. So, as in previous years, we are therefore making it available in a 
number of ways. 

7.1.1 Reports: Alongside this summary document, we are publishing a report 
with more detail on significant recent changes in the UK’s communications 
infrastructure. We are also publishing reports that focus on recent 
developments in England, Northern Ireland, Scotland and Wales; 

7.1.2 Visualisation tool: For the first time we are publishing a web-based, 
interactive visualisation tool. This tool presents key content from the report 
and enables the user to tailor the data by, for example, focusing on a 
particular country, local authority or constituency; 

7.1.3 Open data: In keeping with our approach to open data, we will be 
publishing much of the data on our website. This enables national and local 
policy makers, data analysts and other stakeholders to undertake their own 
analysis; and 

7.1.4 Consumer tools: We are launching a new smartphone app and associated 
web-based tool that enables consumers to find out about the fixed 
broadband and mobile services that are available at their address. The app 
also allows consumers to test the speed of their broadband or mobile 
connection and offers advice on how to identify and fix performance issues. 

7.2 We will continue to develop a range of resources that will both provide our 
stakeholders with valuable data and help consumers to access accurate information 
that is easy to compare and understand.  

 


