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1 Executive summary 

Over the past two and a half years, Actual Experience has worked with Ofcom to analyse consumer 
Internet services across the UK. 
 
This work has been based on the premise that, even though access to fast and superfast broadband 
has steadily increased, consumers still see evidence of poor and variable quality with the services 
they use. Ofcom has asked Actual Experience to investigate popular services, such as web browsing, 
video streaming, voice and other services to provide information around how and why consumers 
continue to see instances of poor quality. 
 
Previous reports focused on that investigation and Actual Experience’s methodology, culminating in 
information published alongside the 2014 Infrastructure Report. This showed results suggesting 
that access speed, although necessary, is not sufficient to guarantee a high quality Internet service. 
In fact, with access above around 8-10Mbps, speed generally ceases to become the dominant 
factor in determining service quality. Actual Experience’s methodology of looking across digital 
supply chains – the end-to-end set of providers and infrastructures between consumers and 
content – exposed areas of quality-affecting issues in home environments, in ISPs and in network 
providers and content providers. This set of data is useful not only to Ofcom, but also to consumers 
wishing to understand the service they’ve purchased and to ISPs, infrastructure providers and 
content providers who work to provide higher quality services to their customers. 
 
This latest report considers a specific aspect of the Actual Experience analysis. Actual Experience 
measures digital experience quality – how the consumer perceives the digital product – Facebook, 
iPlayer, Skype or any other service. No technical metric, including speed, can link directly to 
consumers’ perception of quality and Actual Experience uses digital Voice of the Customer scores 
(VoCs) to achieve this. Digital VoCs are derived from a decade of British academic research and are 
used by customers worldwide to understand the quality of the digital services they deliver – be they 
within business, government, ISPs or content providers. Ofcom has asked Actual Experience to 
undertake further work to directly correlate these digital VoCs against surveyed consumer opinion 
– proving that the analysis produced closely matches consumers’ perception of their Internet 
services. 
 
This report shows the following results: 

• Clear correlation between Actual Experience’s analysed scores and surveyed consumer 
opinion, with confidence levels of 98% or better 

• That clear correlation exists not just at the level of overall digital experience quality, but also 
for specific applications and differing consumer perceptions at different times of day 

• As in previous reports, there is proof that both surveyed perception and analysed quality 
improves with superfast broadband packages but that increased access speed is insufficient 
to guarantee a consistently excellent standard of Internet service quality. 

 
Alongside previous work demonstrating methodology and digital supply chain analysis, this report 
shows Actual Experience’s approach to be a robust and reliable method of not only understanding 
the reasons for consumers’ perception of their Internet service, but also delivering a statistically 
significant dataset to help any interested party improve the quality of the UK’s Internet services. 
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2 Introduction 

2.1.1 Actual Experience’s engagement with Ofcom 

Actual Experience has been working with Ofcom for several years, with a focus on proving a 
methodology that can be used to assess digital experience quality for fixed line broadband 
consumers in the UK. Specifically, previous work has been in response to ITTs 28-2013, and ITT 31-
2012, culminating in publication of the response to the latter alongside Ofcom’s 2014 Infrastructure 
Report1. 
 
This previous work concentrated on proving the Actual Experience methodology, both in terms of 
the science underpinning the quality scoring (digital Voice of the Customer) and analysis of digital 
supply chains to show where issues exist that are detrimental to consumers’ use of the Internet. 
 

2.1.2 Aims and goals 

Against that background, this report builds on that analysis with a substantially larger subscriber 
base and focuses on correlations between Actual Experience’s digital VoC scores and consumer 
perceptions of Internet services gathered from a pre-deployment survey.  The report aims to show 
the following: 

• Demonstration of where correlations exist between customer perceptions of quality and 
Actual Experience’s analysis; 

• An understanding of variations in consumer perceptions of quality across different services, 
packages and times of day; 

• Demonstration that the methodology is robust, repeatable and applicable to future analysis 
of Internet services at scale 

 
 
 
 
  

1 http://stakeholders.ofcom.org.uk/binaries/research/technology-research/2014/performance-eval.pdf  
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2.2 Digital services considered 

The digital services chosen for analysis represent both a set of popular services for UK consumers, 
thus assisting in the best possible survey results, and a range of different sensitivities and 
behaviours across the digital supply chains analysed. The following set of websites and services 
have both been analysed by Actual Experience and used within the consumer survey: 
 

• Web browsing 
o Google 
o The BBC 
o Amazon 
o Gov.uk 

 
• Streaming Video 

o BBC iPlayer 
o YouTube 
o Netflix 

 
• Consumer voice-over-IP, such as Skype, Hangouts, etc. 

 
 

2.3 Access types considered 

2.3.1 Technology 

No restrictions have been placed on subscribers in terms of their access technology and the 
following have been seen in accordance with the requirements of the ITT: 
 
ADSL variants 
VDSL (FTTC) 
FTTP/H 
Cable 
Other (e.g. legacy dial-up, satellite) 
 
When considering the broadband package type, these fall into two main categories – legacy ADSL 
up to and including ADSL2+ and superfast services – FTTx/VDSL and cable, e.g. HFC2. 
  

2.3.2 Package speeds 

Users registering for the service were required to state their broadband speed. Options offered 
were <2Mbps, 2-5Mbps, 5-10Mbps, 10-40Mbps and >40Mbps. 
 
However, when actual line speeds have been analysed, the latter two bandings have been changed 
to 10-30Mbps and >30Mbps in-line with Ofcom’s current definition of ‘superfast’ broadband 
(>30Mbps) 
 

2 Hybrid Fibre-Coax, an access infrastructure technology used by cable TV/broadband providers 
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2.4 Subscriber base 

Geographic distributions are shown in Figure 5 below. 
 
Package types are shown in accordance with the definitions in §2.3.1, Technology above. There are 
1,483 subscribers for whom there was declared data from the point of registration. 
 
 

 
Figure 1 – Subscribers by package type 

 
 
 
In their 2014 Infrastructure Report, Ofcom found that 71% of homes had ‘standard’ broadband 
connections as defined above, whereas 29% had cable or ‘superfast’ packages. This suggests that 
our survey results are representative of UK consumer broadband with respect to package type, but 
somewhat skewed towards lower speed packages. This is consistent with work that has been done 
in recent months with a number of rural broadband provider groups, aiming at providing good data 
to justify infrastructure upgrades for consumers with currently very low speed and legacy services. 
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2.4.1.1 ISP 

Here we see the breakdown of subscribers by ISP. There are 14 providers for whom there is good 
data (the ISP can be positively identified) at the time of writing and the most common of these are 
shown below. 
 
 

 
Figure 2 – Subscribers by ISP 
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3 Internet Digital Supply Chains 

The Internet is a global mesh of interconnected providers of network, content and infrastructure 
services, all of whom must work together to enable consumers and businesses to work, play, 
transact, interact and communicate on-line. 
 
When a user consumes a piece of content, be that a corporate service or, for example, BBC iPlayer 
at home, they must connect through this complex infrastructure to the location where the content 
is held. The set of multiple providers and infrastructures between them and their content can be 
thought of as a digital supply chain. 
 
Visibility and understanding of how providers in these digital supply chains operate together is 
critical to understanding consumers’ digital experience quality – in the same way as physical supply 
chains demand that factories or logistical elements must work together to deliver high-quality 
products to consumers. 
 
A consumer's perception of their service comes from the many interactions between these many 
parts of the digital supply chain – not simply how well or poorly one bit is performing. Seemingly 
benign variations in different places may combine to push Internet service quality over an 
‘experience cliff’ – the point at which the consumer notices a degradation in service quality. One 
practical impact of this complexity is that, whereas behaviours in one supply chain can push quality 
over that cliff, the same behaviours may not do so in another supply chain. This creates the 
variability in the quality of the service that the consumers receive and illustrates why an ‘outside-in’ 
analysis – a view explicitly from the users' perspective of their service – is essential. To achieve that, 
the analysis must extend across the whole of the supply chain between the consumer themselves, 
right through to the relevant content. 
 
Actual Experience delivers such a digital supply chain analysis to organisations around the world – 
providing an analogous level of visibility to that which has existed across physical supply chains for 
many decades. In the context of our work with Ofcom, this involves the use of digital Voice of the 
Customer analysis and enumeration of the digital supply chains that exist between consumers 
involved in the project and the content of interest to Ofcom. 
 
These digital supply chains contain many elements belonging to the multiple providers who either 
serve or carry content to consumers. In this report, as in those delivered to Ofcom previously, these 
have been simplified and grouped together into the four broad areas shown overleaf. 
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Figure 3 – Delivery of content across Internet digital supply chains 

 
 
 
Home: The consumer’s home environment, consisting of the router or device supplied by their 

broadband provider, along with Wi-Fi or other mechanisms within the home, through 
which the consumer connects to the Internet. 

 
Access3: The broadband provider’s local infrastructure – physically connecting the consumer to 

the provider’s network, often along with many other consumers in that geographic 
area. 

 
 ISP: The regional and national networks of the broadband provider, upstream of the local 

infrastructure considered in the Access segment. 
 
Upstream: Other network providers and content providers that form the part of the digital supply 

chain between the broadband provider and the content itself. 
 
 
 
  

3 Technical note: The access regime lies between the WAN-facing port of the consumer’s home router and the first IP (layer 3) 
element in the ISP’s network, and incorporates all intermediate transmission elements in between. 

Information delivered from content providers to consumers at home 
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4 The Measurement Methodology 

Additional detail on Actual Experience’s methodology is available in the report published alongside 
Ofcom’s 2014 Infrastructure Report4. 
 

4.1 Background from previous work 

Actual Experience is the commercialisation of 10 years of academic research, led by Professor 
Jonathan Pitts, at Queen Mary University of London (QMUL). This research, and the advanced 
analytics produced, are based on the contention that when considering the performance of the 
providers across digital supply chains, it is critical to measure and understand how consumers 
perceive the effects of those providers’ behaviour on the quality of their services. In the corporate 
context, this relates directly to the ability of users to be productive and is thus of profound 
economic value – something that is equally true when considering the social and economic 
productiveness of ‘Digital Britain’.  
 
To understand the quality of services delivered, it is critical that analysis is conducted continuously 
– snapshot measurements cannot be considered a proxy for a consumer’s experience of a product 
over any period of time. Within this context, there are three components to an Actual Experience 
deployment: Digital Users (DUs), the Analytics Cloud and the Web UI. 
 

• A DU is a small piece of software that resides on a device in the same location as the users 
whose digital quality is being analysed. That device can be a user or standalone PC (Mac, 
Windows or Linux) or, for example, a Raspberry Pi. The DU takes continuous measurements 
that are then analysed to produce the digital Voice of the Customer (dVoC) score and 
understand the performance of the digital supply chain. 

• The Analytics Cloud is the heart of Actual Experience – where all analysis happens – and 
consists of high-powered computational clusters located in secure datacentres. The 
Analytics Cloud processes the results of DU measurements through sophisticated algorithms 
to produce two things: firstly, the dVoC scores and secondly the correlations required to 
benchmark digital supply chains – identifying sources of underperformance that affect the 
quality of the digital products delivered. 

• The Digital Supply Chain Director consists of a set of dashboards and is how results are 
presented to customers. Access is via any modern web browser, and customers are 
presented with three core pieces of information: 

o A benchmark of how good digital product and service quality should be 
(i.e. if everything worked well across that digital supply chain) 

o A continuous digital Voice of the Customer score 
(near real-time digital experience quality, analysed for every active Digital User) 

o Continuous analysis of the digital supply chain 
(over time, to find the things that affect the digital Voice of the Customer and hence, 
for enterprises and providers, allow effort to be focussed to greatest effect on 
improving quality and consistency) 

 

4 http://stakeholders.ofcom.org.uk/binaries/research/technology-research/2014/performance-eval.pdf 
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4.2 The BbFix® Project 

BbFix is Actual Experience’s consumer recruitment programme – offering a version of our analysis 
and results, free of charge, to consumers around the world. The subset of UK subscribers for this 
report was drawn from this crowd-sourced user-base. 
 
In the BbFix version of the UI shown below, the three core pieces of information are summarised 
for each application as: 
 

• The digital Voice of the Customer – current, monthly average and the best level of quality 
that the supply chain can support 

• A quality clock – a 24-hour clock – showing the continuous quantification of actual digital 
quality over the past 30 days 

• Where it's going wrong – a visual indication of weaknesses in the digital supply chain 
(divided into Home, Broadband Provider, and The Internet) that affect digital quality 

 

 
Figure 4 - The dashboard accessed by subscribers 
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5 Results based on the survey and participant analysis 

The survey was designed in collaboration with Ofcom and from a base of approx. 1,800 BbFix 
subscribers, 1,344 were available for the survey mailing (after taking into account opt-outs, 
unsubscribes, etc.). From that group, there were 319 respondents, equalling ~24%. 
 
 
 

5.1 Survey validity as a representative sample of UK broadband users 

5.1.1 Geography 

The two graphics below show firstly the distribution of the BbFix base, from which the survey was 
drawn, and secondly the distribution of survey respondents. 
 
It can be seen that the survey respondents are broadly representative of the base from which they 
were drawn and show a reasonable spread of users across the UK. 
 

 
Figure 5 – The BbFix user base (left) and respondents to the survey (right) 
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5.1.2 Broadband package type 

For the 319 respondents to the survey, we saw a breakdown of package types as follows. Standard 
broadband is taken to mean ‘traditional’ ADSL (i.e. ADSL, ADSL2 and ADSL2+) with package speeds 
of up to 24Mbps. Superfast broadband considers FTTH/P, FTTC/VSDL and similar services with 
package speeds greater than 30Mbps. Cable relates primarily to Virgin Media’s superfast 
broadband product set. 
 
 

 
Figure 6 – Broadband package type 

 
 
In their 2014 Infrastructure Report, Ofcom found that 71% of homes had ‘standard’ broadband 
connections as defined above, whereas 29% had cable or ‘superfast’ packages. This suggests that 
our survey results are representative of UK consumer broadband with respect to package type, 
although the proportion of the entire BbFix base with superfast broadband is somewhat lower than 
represented here (see Figure 1, above).  
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5.2 Application usage 

There are approximately 24.6M households5 in the UK and 76% of those have a broadband Internet 
connection6 – some 18.8M households. 
 

5.2.1 Streaming video 

 

 
Figure 7 – Streaming video usage 

 
 
Netflix is estimated at 2.8M subscribers as of early 20147. Assuming one subscription per 
household, that equates to just under 15% penetration of the UK residential broadband market. In 
our survey, we saw approx. 13% of users reporting their use of Netflix, consistent with that 
reporting. 
 
The BBC does not disclose its statistics for the number of households consuming VoD via iPlayer, 
but Ofcom’s 2014 Communications Market Report8 found that iPlayer users outnumbered Netflix 
users by 5x in 2013 and just under 3x in 2014. The results of our survey show just over 4.5x more 
iPlayer users than Netflix. 
 
YouTube was the most popular of the video services amongst respondents and is currently the UK’s 
third most visited website (after Google and Facebook)9. 
 
  

5 ONS, 2013 
6 91% of the 84% of households with Internet access use fixed broadband, ONS, 2014 
7 BARB Establishment Survey, 2014 
8 http://stakeholders.ofcom.org.uk/binaries/research/cmr/cmr14/2014_UK_CMR.pdf    
9 www.alexa.com, March 2015 analytics 
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5.2.2 Web browsing 

 

 
Figure 8 – Browsing usage 

 
 
In 2013, the BBC reported that Google dominated the search engine market in the UK, with 90% of 
desktop searches10. 97% of our survey respondents used Google in some form. 
 
Alexa11 reports that the BBC websites receive approx. 32M unique monthly visitors, of which 
approx. 47% are from the UK. A complicating factor is that there is no breakdown of fixed 
broadband access or access via mobile devices, but our results of 77% of households, i.e. approx. 
14.5M households looks to be credibly representative against this statistic. 
 
In 2013, the Telegraph reported that Amazon was the second most popular retail site in the UK 
(behind eBay), with 12% of all online retail site visits. Alexa12 reports almost 40M unique monthly 
visits with approx. 64% from the UK. Our survey results look to be consistent with these 
observations, but perhaps suggest that there is more mobile access to Amazon than to the BBC 
websites.  
 
Ofcom reports that 40% of adults find information about government services online and 28% 
“complete government processes online”13. Any overlap between those two groups is not clear in 
the report. Amongst our respondents 71% had used the gov.uk website in some form.  

10 http://www.bbc.co.uk/news/technology-23318889  
11 www.alexa.com, March 2015 analytics 
12 www.alexa.com, March 2015 analytics 
13 Ofcom, 2014 
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5.2.3 Voice 

 

 
Figure 9 – Voice usage 

 
 
In 2013, the ONS found that 32% of adults with Internet access used Internet voice services such as 
Skype, an increase of almost 47% from the previous year14. In our survey, almost 55% of 
respondents used Internet voice with a usage split as shown in Figure 9. Our survey results would 
seem consistent with a continued but somewhat lower growth rate over the last three years (the 
ONS data relates to a 2012 survey). Of that 55%, consumers were almost evenly split between 
those making UK calls and those making international calls. 
 

 
 
  

14 ONS, 2013. Data for VoIP services not published in the 2014 report 
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5.3 Perceived quality of connection 

5.3.1 General 

 

 
Figure 10 – Overall perceptions of Internet service quality 

 
 
In answer to the general perception of their Internet services, we can see that 60% of respondents 
feel that their services are good or excellent, based on the definitions in the key above. 
 

18 | P a g e  
 



 
Figure 11 – Percentage of opinions across package types 

 
 
 
Figure 11 shows an intuitive result – that as the package speed increases, so we see an 
improvement in the perception of the service. This does not mean, however, that a high-speed 
package alone delivers a good opinion. 15% of superfast customers still rate their service as 
frustrating or terrible. 
 
This underlines the conjecture that speed is a necessary, but not sufficient element of a high-quality 
service – only 28% of superfast customers rate their overall service as excellent, dropping to 3% of 
those with standard broadband packages. 
 
The following sections consider more granular scenarios based on specific consumer activities and 
different times of day. 
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5.3.2 Application specific  

Here we consider general perceptions of quality, but broken down by application. 

 

Figure 12 – Perceptions of quality by application 
 
 
Broken down by application, and considering only the proportion of respondents who use that 
service, we see that: 

• Browsing is the most common activity (99% of respondents using one or more of the 
websites listed). Some 95% of respondents view video through one of the services we asked 
about, whilst 79% of respondents used VoIP services for either national or international 
calling 

• The greatest level of satisfaction is with browsing (71% good or better of those who used 
the service), followed by voice (67% good or better) and finally video (60% good or better) 

• Further, significantly more people rated their video experience ‘terrible’ than for voice or 
browsing (11% vs. 4% for browsing and 5% for voice) 
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5.3.3 Time of day variations 

This section looks at the results above at a greater level of granularity – to understand what, if any, 
variations occur at different times of day. 
 

5.3.3.1 Video 

 

 

 
Figure 13 – Perceived daily quality variations for video 

 
 
As might be expected for consumer video services, we see by far the largest group use the services 
in the evening. This is consistent with the BBC’s analysis of its iPlayer service, which suggests that 
peak time viewing is a little after 10pm, having risen throughout late afternoon and evening. 
Viewing requests drop off sharply after that time15. 
 
However, against that background, almost half of respondents felt that quality was variable, with 
the vast majority experiencing the worst service when they would be most interested in using it – 
throughout the evening peak time. Conversely, the survey base was equally split in terms of seeing 
better quality during morning and day times, with a somewhat smaller segment considering late 
night to offer the highest quality viewing experience. 
  

15 BBC iStats, October 2014, slide 16 
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5.3.3.2 Web browsing 

 

 

 
Figure 14 – Perceived daily quality variations for web browsing 

 
 
 
Usage patterns for web browsing are more spread throughout the day than for video services, with 
the largest group browsing across the various time periods queried in the survey, albeit with almost 
none of the respondents mostly using the web sites listed in the early morning or late night. 
 
With respect to quality, we see an almost identical pattern to video, both in terms of when services 
are better and when they’re worse. This clearly implies that the behaviours that cause our 
subscribers to perceive a drop in quality are not application specific, but look to be common across 
their usage. This is a highly relevant guide for subsequent analysis to understand where and why 
such issues occur. 
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5.3.3.3 Voice 

 

 

 
Figure 15 – Perceived daily quality variations for voice 

 
For voice services, we see similar patterns emerge. Usage is almost entirely during the daytime and 
evening and a little more than 50% see quality variations. These variations look to be very similar to 
those previously seen, with a significant majority seeing poorer quality of calls in the evening. This 
further corroborates previous comments that issues affecting service quality appear to be general, 
rather than confined to one particular service. 
 
 
 
 

5.4 Analysis of survey results 
From the results above, we can see that general perceptions of Internet service quality are often 
good, but that there are significant variations at different times of day, with rather less marked 
variations between the services used by respondents. 
 
The following sections will consider these results in more detail; looking for correlations with Actual 
Experience’s quality analysis and variations between types of users, based on criteria such as 
broadband package type and usage at different times of day. 
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5.5 Correlation of survey results with Actual Experience analysis 

5.5.1 Methodology 

The survey used to gather user perceptions was agreed with Ofcom and answers were received 
from 319 of the 1,344 subscribers invited (see §5 above). Apart from the digital services and the 
other questions chosen, an important consideration was to avoid any potential bias based on 
previous exposure to the Actual Experience BbFix Project. Although all survey respondents were 
active users of BbFix, none had seen analysis of the digital services questioned in the survey prior to 
responding. Only after all responses were received did digital experience quality analysis of these 
services commence. 
 
Users’ analysis was matched to the digital services they indicated they used in the survey and only 
this data has been used to produce the results below. E.g. if a subscriber indicated that they used 
iPlayer, voice services, Amazon and Google, then those results, but no others from their analysis 
contribute to the dataset used for this section. 
 
This section is concerned with correlating users’ perception of service quality with Actual 
Experience’s analysed results. To provide a good understanding of digital experience quality, two 
distinct dimensions must be considered: 

• Firstly, an assessment of the typical quality as it is experienced at the point of consumption 
(e.g. when actually watching a video or browsing a web-site). 

• Secondly, an assessment of how the accumulation of specific events affects perception of 
quality over time. This is a measure of how instances of poor quality affect the overall 
perception of a service, depending on the frequency of their occurrence. 

 
Actual Experience’s analysis captures both the digital Voice of the Customer scores over time – 
allowing a general correlation to be made –  and also specific behaviours in the digital supply chains 
that result in moments of poor quality. It is the accumulation of these that relate to the second 
point above. 
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The requirement for these two types of analysis can be seen from the examples below. Here, we’re 
looking at two users’ ‘Quality Histories’ – a plot of how their digital VoC varies over a period of 
time. 
 

 
Figure 16 – Actual Experience screenshots showing digital VoC history 

 
In the first case, the BbFix subscriber rates their overall Internet service quality as Terrible, and in 
the second case the rating is Excellent. 
 
Each dot on the plot is the instantaneous dVoC score for that point in time and the figure in the top 
right hand corner of the screenshot is the mean dVoC score. It’s quite obvious from the Terrible 
service that the many instances of very low dVoC are the things that combine to give the low score, 
in spite of a period of good behaviour at the beginning of the period shown. In the Excellent 
example, such behaviour is entirely absent. Thus capturing the frequency of these events, as well as 
their overall effect – the mean digital VoC – is a critical metric, both for correlating with user 
opinion and understanding the cause. 
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Another way to express this is to show how the instantaneous digital VoC scores are distributed. 
The following shows the proportion of time spent in each of the five categories.  
 
 

 
Figure 17 – Actual Experience screenshots showing digital VoC category distributions 

 
 
With these views, the difference between Terrible and Excellent is clear: it is the lack of consistency 
in the delivered digital quality, as evident in the significant proportions of time in the Fair, Poor, and 
Bad categories of the digital VoC scores. Previous work by Actual Experience16 has shown that 
those experiencing poor digital experience quality over low-speed broadband are often subject to 
significant variations in digital supply chain performance. 

16 http://stakeholders.ofcom.org.uk/binaries/research/technology-research/2014/performance-eval.pdf 
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In the following analysis, the percentage of time where digital VoC scores equate to poor quality is 
analysed against the surveyed opinion. This shows how the digital supply chain behaviour 
correlates with the overall quality perception.  
 
The accumulation over time of poor quality events can be evaluated in a variety of ways, e.g. as a 
mean value, or standard deviation, or as a measure of the distribution. In the physical world, this is 
analogous to the ability of, for example, a manufacturer to deliver a defect-free product to its 
customers. This emphasises the consistency of the product across many instances and in the digital 
world, assessing the consistency of digital products requires language explaining the frequency of 
these behaviours in the digital supply chains. 
 
Here, the concept of ‘poor quality time’ is used to express that concept of digital consistency in an 
intuitive way. It equates simply to how many minutes in any given hour a consumer might expect 
things not to be working well. 
 
The analysis in this document compares two measures of accumulated experience: the mean of the 
digital VoC scores, and the poor quality time result. 
 
 

5.5.1.1 Statistical relevance of sample group 

As explained in the previous section, users' digital experience quality analysis was matched to the 
digital services they indicated as used in the survey. In addition, only those dVoC scores from the 
time periods users indicated as being ‘mostly used’ were included in the correlation analysis. Hence 
survey responses informed not only the configuration of what DUs measured but also when their 
scores were considered as being relevant for analysis. 
 
Finally, an overall measurement volume threshold was applied, such that DUs with fewer than 42 
hours of accumulated measurement time across the period of measurement gathering (approx. 2.5 
months) were not included in the analysis. This is equivalent to an average of a little over 30 
minutes of usage per day, and was applied to avoid bias in subsequent analysis (e.g. if only a very 
short period of very poor results were seen, this could not be considered unambiguously indicative 
of that consumer’s broadband performance). 
 
For all of the results presented in the following sections, separate correlation analyses were 
conducted to compare surveyed opinion of quality with digital VoC scores (expressed as poor 
quality time). 
 
With the exception of two subsets (voice, and superfast/cable) these analyses demonstrate that the 
correlation is substantive (varying from moderate to strong) and statistically significant at the 
p<0.001 level. For voice and for superfast/cable, the correlation of surveyed opinion with the 
accumulation of poor quality time is of moderate strength and statistically significant at the p<0.02 
level. 
 
Hence, it is reasonable to conclude that the correlations observed in the sample group are both 
substantively significant and statistically significant. This clear correlation between Actual 
Experience’s analysed scores and surveyed consumer opinion exists not only at the level of overall 
service quality, but also when analysed by application type, package type, and time of day.  
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5.5.2 Overall service quality correlations 

The plots in this section show some of the key results of this report – the correlations between 
consumers’ perceptions of service quality and digital Voice of the Customer scores derived from 
Actual Experience’s analysis. 
 
The opinion bandings represent the subjective replies (see §5.3 above) to the survey carried out 
before analysis started.  
 
The plots below show the results of the analysis, split across the survey opinion bandings: 
 

 
Figure 18 – Digital experience quality analysis overall in each opinion category 

 
 
Figure 18 shows the change in digital VoC results as we look at respondents’ data from each of the 
four overall opinion categories. The mean digital VoC is taken across the whole measurement 
period – from the 1st March to the 16th May. 
 
The other category shown – Poor quality time – represents an important concept as described in 
the preceding section. Intuitively, we understand that many instantaneous moments of poor 
quality build up a perception over time of a generally poor quality service. For example, expecting 
video streams to buffer or freeze once or twice each time a stream is played, or expecting a web 
page to load slowly every now and then suggests that one will view the service as less than ideal. 
This measurement represents just that – instantaneous events, not averages, that would represent 
a moment of significantly reduced digital experience quality to the consumer. The accumulation of 
these over time, expressed as typically expected minutes per hour, is shown above. 
 
These two results taken together – the change in mean digital VoC, alongside the poor quality time 
analysis clearly show a correlation with the surveyed opinions. Simply put, higher mean digital VoC 
+ reduced poor quality time = a better user perception of the service. 
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This result is the first strong indication in this report that Actual Experience analysis does indeed 
correlate with the views of consumers. 
 
 
 
Now we look at those results in more detail. Figure 19 below looks specifically at the typical amount 
of time a consumer would expect to see poor quality. As discussed above, this shows the linkage 
between the accumulation of poor quality behaviours and the effect on surveyed consumer 
perception. 
 
The lines show the frequency distribution of digital VoC scores equating to instances of poor 
quality, with the 25-75th centile distribution shown as the blue/grey blocks. The line inside the 
centile blocks denotes the median frequency score in each banding. 
 

 
Figure 19 – Correlation of poor quality time with surveyed perception of overall service 

 
 
As we’ve already seen, a clear correlation exists between the accumulation of poor quality time 
seen by Actual Experience and their cumulative effect on subscriber perceptions. Having 
characterised this, we can now consider the same survey responses from the perspective of mean 
digital VoC analysis. 
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In a similar fashion to Figure 19, the lines represent the range of mean digital VoC scores with the 
25-75th centiles and median values for that distribution. We can therefore see both the range of 
results and the variation within each band.  
 

 
Figure 20 – Correlation of dVoC with surveyed perception of overall service 

 
 
These results show a clear linkage between Figure 19 and Figure 20, as seen in Figure 18, 
demonstrating that the reduction in mean digital VoC is driven by increases in poor quality time. 
This makes sense in the context of how the survey questions are framed, e.g. "How do you rate the 
quality of your Internet service overall?". The key word is "overall", and it’s clear from the analysed 
quality scores that it is this accumulated experience over time, i.e. the frequency with which quality 
is affected, that drives people's opinion of their Internet service.   
 
We can now draw the following conclusions relating to how both the accumulation of 
instantaneous digital supply chain behaviours and mean digital VoC analysis correlates with the 
survey respondents’ perceptions of quality: 
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• Excellent banding. For respondents who consider their digital experience quality to be 
Excellent, very little misbehaviour is tolerated, with the 25-75thth centile bounded less than 
1 minute in a typical hour. The median point is at 40s. For the mean digital VoC analysis in 
Figure 20, the 25-75th centile is between 74 and 77 with the median point of 76. This 
therefore shows a very clear correlation between user perceptions, high mean digital VoC 
scores and only rare instances of poor quality. 

• Good banding. In the Good category from Figure 19 we see approximately 4x the poor 
quality time than for Excellent results. This demonstrates how these more frequent 
behaviours in the digital supply chains are becoming noticeable to users. However, the 25-
75th centile range is still fairly tightly bounded at around 2½ minutes in a typical hour with 
the median point at just over 1 minute. Although poor behaviours are becoming more 
noticeable, only a limited amount is tolerated to support this perceived level of quality. 
From Figure 20, we see a greater overall range than for Excellent results, which might be 
expected given the survey definition – things work well with occasional slowdowns/glitches. 
The 25-75th centile covers a slightly wider range than for the Excellent banding, stretching 
from 71 to 77. This is consistent with the increased accumulation of poor quality events that 
would be perceived by users as an occasional drop in service quality, as opposed to a 
consistently degraded experience. This result is again consistent with where Actual 
Experience would expect to see good but not excellent levels of digital experience quality. 

• Frustrating banding. The Frustrating results in Figure 19 shows greater accumulations of 
poor quality time. The median shifts over 5 minutes and the 25-75th centile ranges are 
bounded at around 11½ minutes, as users’ perception of quality decreases. Figure 20 shows 
a similar shift, which might be expected given that we are now often seeing more of the 
poor behaviours that were occurring only occasionally seen in the Good category. The 25-
75th centile covers around twice the range of the Good results and three times the range of 
that in the Excellent plot. This supports the view that variability has a significant effect on 
the perceived level of quality, even when the digital supply chain is capable of supporting 
scores (and a digital experience quality) in the Good to Excellent range. The median point 
here is 66. Again, these results are consistent with Actual Experience’s analysis of a level of 
quality that renders a service usable, but frustrating. 

• Terrible banding. Finally, the Terrible results continue this trend, with Figure 19 showing 
frequent instances of poor quality – in some cases more than 1 in 5. The 25-75th centile 
range is bounded at almost 14 minutes in a typical hour with a median of just under 10 
minutes. Figure 20 shows a somewhat smaller range than the Frustrating segment. This 
suggests that very poor perceived quality is now about a more consistent level of 
degradation, as opposed to just increasing variability. The median point is at 61. As with the 
higher quality bandings, these results are consistent with Actual Experience’s analysis that 
would describe a digital supply chain as performing so poorly that users could be expected 
to simply give up, and would have to be very persistent to continue with a service at all. 

 
 
Considering these results overall, it’s clear that there is an unambiguously clear correlation 
between users’ perceptions of quality and Actual Experience’s digital experience quality analysis. 
We see consistent correlations between the frequency of poor digital supply chain behaviours, 
mean digital VoC scores, and user survey results, showing the effect on user perception of both 
instantaneous poor behaviours in digital supply chains and the accumulations of those 
behaviours over time. 
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5.5.3 Application specific quality 

This section takes the overall results above and breaks them down by each application questioned 
by the survey and subsequently analysed by Actual Experience. 
 
The plots show the results of the digital VoC analysis, split across the surveyed opinion categories 
described in §5.3 above, from the perspective of the different applications.  
 
For each of the categories, the mean digital VoC score is calculated from the total measurement 
period. Then, for the same measurement period, the accumulation of quality-affecting events is 
shown as in §5.5.2 and Figure 18 above. 
 
As for the overall results in §5.5.2, there is a clear correlation showing how the mean digital VoC 
score is tied to the surveyed opinion of each application; as mean digital VoC increases, so too does 
overall opinion. There is just as strong a correlation shown when looking at frequency of 
instantaneous poor quality, in that as that frequency reduces, opinion improves. 
 
This corroborates surveyed opinion with Actual Experience digital quality scores: as mean digital 
VoCs increase and the frequency of poor quality events decreases, so perception of the service 
quality improves. 
 
 

5.5.3.1 Web browsing 

The plots below show the results of the browsing analysis, split across the surveyed opinion 
categories. 
 

 
Figure 21 – Digital experience quality analysis for browsing in each opinion category 
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Figure 22 – Correlation of analysed quality with surveyed perception of browsing 

 
 
 
Figure 21 and Figure 22 show the change seen in analysed results for browsing, looking from the 
perspective of each surveyed opinion category.   
 
We can see from the Terrible category that poor quality time could be expected to be up to 12 
minutes in a typical hour – in other words, for all the accumulated scores seen across the 
measurement period, up to 1 in 5 indicated experiences of poor quality for the consumer.  
 
The Terrible opinion category also had the lowest mean digital VoC score, corroborating this 
surveyed opinion category. 
 
Taking a closer look at the Frustrating category, we can see that a higher mean digital VoC score is 
achieved, but also a median of just over 7 minutes per hour of expected poor quality. This suggests 
high levels of variability are a regular occurrence – which simply translates to a highly frustrating 
experience from the perspective of the consumer of that service. 
 
The surveyed opinion categories of Good and Excellent follow the trends seen – mean digital VoC 
increases, and the degree of poor quality time reduces significantly as opinion improves. This again 
demonstrates solid corroboration between Actual Experience data and surveyed opinion. 
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5.3.2.1 Video streaming 
 

The plot below shows the results of the video streaming analysis, split across the surveyed opinion 
categories. 
 

 
Figure 23 – Digital experience quality analysis for video streaming in each opinion category 

 
 

 
Figure 24 – Correlation of analysed quality with surveyed perception of video 
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Figure 23 and Figure 24 show the change seen in digital VoC video streaming results across the 
surveyed categories.   
 
For Terrible results, we see an even greater proportion of time where poor quality would be 
expected – a 75th centile at 20 minutes in a typical hour could only be considered a consistently 
unreliable service. The mean scores are also low with a mean of 58, combining with poor quality 
frequency results to show a clear correlation with surveyed opinion. 
 
Taking a closer look at the Frustrating category, we again see that this would present itself as a 
highly variable perception of digital quality from the perspective of the consumer, with a mean of 
64 and up to 11 minutes of expected poor quality per hour. 
 
Good and Excellent follow the previous trends seen – mean digital VoC increases, and the expected 
poor quality time reduces significantly as opinion improves. In this latter category, the median is at 
less than 1 one minute per hour - showing only the smallest tolerance of ‘glitches’ in the service if 
perception is to remain excellent. This again shows clear corroboration between Actual Experience 
data and surveyed opinion. 
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5.5.3.2 Voice 

 
The plot below shows the results of the voice analysis, split across the surveyed opinion categories. 
 

 
Figure 25 – Digital experience quality analysis for voice in each opinion category 

 
 

 
Figure 26 – Correlation of analysed quality with surveyed perception of voice 
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Figure 25 and Figure 26 show the changes seen in voice results, following the previous trends seen. 
Again, as mean digital VoC increases, and the expected amount of poor quality decreases, so 
opinion rises in direct correlation.  
 
Interestingly, the plot also shows that when it comes to Voice over IP digital quality, there needs to 
be near to zero levels of variability – i.e. the digital VoC scores need to be at a consistently high 
level, continuously – in order to qualify as Excellent. The 75th centile for poor quality time is at less 
than 1 minute in a typical hour, with the median at zero.  
 
The continuing importance of consistency – the lack of even occasional events that affect quality – 
is again shown within the Good surveyed opinion category, with the 75th centile for poor quality at 
a little under 2 minutes per hour and the median at just over 20 seconds per hour. This dimension 
looks to be the critical factor in reducing consumers’ perception of the service – a median of less 
then 1 minute and 75th centile of 3 minutes per hour being sufficient to push opinion into the 
Frustrating category. As with previous examples, Terrible perceptions equate to both low mean 
digital VoCs (67) and very high frequencies of poor behaviour in the digital supply chains – a 75th 
centile of more than 13 minutes per hour suggesting a frequently unusable service. 
 
This result demonstrates an extremely high level of consumer expectation of quality when 
considering an application where minimally imperfect behaviours have a noticeable affect on 
overall perception. This is perhaps unsurprising intuitively – we have experienced essentially 
perfect fixed-line voice quality for many years and VoIP products often market themselves as 
alternatives to those traditional services, driving consumer expectation to very high levels. 
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5.5.4 Time of day variations 

5.5.4.1 In general 

Figure 20 above shows how the surveyed perception of overall quality correlates with Actual 
Experience’s analysis. Figure 27 below presents the same analysis, but according to time of day. 
Time bands are grouped according to those in the survey questions: Early (6am - 9am), Day (9am - 
6pm), Evening (6pm - 11pm) and Night (11pm - 6am). 
 
As might be expected from previous results, we see a clear correlation along the same lines:  
increasing mean dVoC + decreasing poor quality time = a better consumer perception. 
 
However, what we see here is another level of granularity with the correlations. In §5.3.3 above, we 
saw that the evening period was consistently highlighted as when perceived quality was lowest. 
That result correlates clearly with Actual Experience’s analysis here, with mean scores lowest and 
the proportion of poor quality time highest for the evening section in every surveyed category. This 
is particularly obvious for customers rating their service as Terrible, where we see the 25-75th 
centile bands for digital VoCs and poor quality expected for between 54 and 66, and 7 to just under 
16 minutes in a typical hour respectively. 
 
That this is most evident for those BbFix subscribers whose overall opinion was rated Terrible, 
suggests that their experience of Internet service during the Evening is the determining factor in 
their overall assessment. This aligns with the very clear survey outcome that the Evening is the 
worst time for each one of the service types and yet peak in terms of desire to use a service. 
 
The Night period features less prominently in the correlation as a result of very few people 
surveyed frequently using services during the Night period.   
 
 

 
Figure 27 – Correlation of analysed quality with surveyed perception at different times of day 

 
 
There is insufficient data to reliably extend these time of day results to the specific applications 
considered elsewhere in this report.  
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5.5.5 Correlations with broadband package types 

The plots below show the results of the digital VoC analysis, split across the surveyed opinion 
categories described in §5.3 above, from the perspective of different broadband packages – 
classified as Standard (up to and including 24Mbps/ADSL 2+) and Superfast (at or above 30Mbps). 
 

 

 
Figure 28 – Digital experience quality analysis for different broadband packages in each opinion category 
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Figure 29 – Analysed quality vs. overall surveyed perception from different broadband packages 

 
 
Here again we see the expected correlations with both mean scores and poor quality time 
accumulation. 
 
It is not apparent that there are different expectations of what ‘good’ means from the different 
packages. For example, there is marginally less tolerance of poor quality instances for standard 
packages than for superfast (means of just over ½ minute and just under 1 minute in a typical hour 
respectively) for the service to be considered Excellent. The digital VoC means were also similar in 
this category – 77 and 75 for standard and superfast respectively. 
 
The results in the Frustrating category were also similar – mean digital VoCs of 65 and 66 and mean 
poor quality of just under 8 minutes and just over 8 minutes respectively. In the Good category, 
there is slightly more of a difference – mean digital VoCs of 70 and 75, with means of just over 3½ 
minutes and just over 1 minute in a typical hour for standard and superfast packages respectively. 
 
There was insufficient data in the Terrible category for superfast packages as a consequence of only 
1.8% of survey respondents being in this group.  
 
These results are consistent with the view that whilst a certain level of access speed (>8-10Mb from 
previous work) may be necessary to eliminate consistently poor quality, it is not sufficient to 
remove the variability – expressed here as the expected poor quality time – that leads to a 
frustrating experience. 
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5.5.6 Conclusions 

5.5.6.1 General correlation between survey and analysis 

This project set out to test the correlation between consumers’ real perceptions of quality and 
Actual Experience’s analysis, both overall and for several popular services. 
 
The results are conclusive – unambiguously clear correlations – with general confidence levels of 
98% between consumers’ surveyed responses and Actual Experience’s quality analysis. 
 
The survey opinions corroborate the two areas of quality analysis documented here: 

• Mean digital VoC scores. These indicated the quality of the consumer’s Internet service 
overall, or for the specific application or time considered, over the two-and-a-half-month 
measurement period. In every category, scores increased predictably in each set of 
measurements as surveyed opinion improved from Terrible, through Frustrating and Good, 
to Excellent; 

• Accumulation of poor quality time. This second dimension of the analysis is critical in 
understanding the trends seen in the mean digital VoC scores. It is intuitive that multiple 
occurrences of poor quality, however brief, will build a perception over time of a less than 
perfect service. Actual Experience is able to capture behaviours in the digital supply chains 
responsible for these events, as they occur and then consider their accumulation over the 
measurement period. These also clearly correlate with user opinions, and show how the 
level of tolerance for poor behaviour drives overall opinion of a specific service or overall 
Internet experience. 

 
Taken together, these two factors are conclusive – simply put, increasing mean digital VoC, allied 
with decreasing times experiencing poor quality delivers an improvement in consumer perception. 
 
The survey results corroborate the Actual Experience finding not just overall, but for the three 
service types considers – voice, streaming video and browsing – and for the analysis of service 
quality at different times of day. 
 
 

5.5.6.2 Areas of difference 

There are no significant areas of disagreement between Actual Experience analysis and surveyed 
consumer opinion. However, there are areas where there is insufficient data for statistically robust 
results and further areas beyond the scope of this work, that may be of future interest.  These 
include a more granular analysis of specific services consumed across specific broadband package 
types and at different times of day and trend analysis of where common quality-affecting digital 
supply chain behaviours exist within or across specific user groups.  
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6 Summary and conclusions 

This report has built on previous published work for Ofcom – proving both Actual Experience’s 
methodology and that methodology’s ability to identify causes of poor quality in complex Internet 
digital supply chains. 
 
The work here shows that, when service quality is quantified as digital Voice of the Customer 
scores, there is a clear correlation with actual consumer perceptions of their services. Confidence in 
these correlations is typically at the 98% level. 
 
The report shows surveyed opinion corroborating Actual Experience analysis in every area 
considered – overall service quality, for specific applications and for specific times of day. 
Differences between standard and superfast broadband packages were also examined. 
 
Taken with the previously accepted work, Actual Experience can now present a robust, repeatable, 
scalable methodology to understand consumer perceptions of Internet services and analyse issues 
across digital supply chains that affect service quality and those perceptions. 
 
 
This approach is applicable at large scale – to tens or hundreds of thousands of consumers; for 
multiple services of interest to consumers or business customers; for different methods of access 
including fixed line, mobile data and business-grade services; and for any region of interest both 
within the UK and globally. The analysis behind the digital VoC scores allows a deep understanding 
of where and how action should be taken to improve quality and Actual Experience is able to 
present that information, on a continuous basis, in a form suitable for use by both individuals and 
organisations. Regulators and government, network and content providers, consumers and 
businesses can each draw the conclusions and understand the actions required to assist their work 
in improving quality for any consumer of digital products and services. 
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Appendix A – Specific examples of quality-affecting behaviour 

As well as the production of digital VoC scores and quality-affecting event frequencies, Actual 
Experience’s analysis provides a rich insight into the digital supply chains connecting users and 
content. 
 
The analysis of these digital supply chains delivers an understanding of the behaviours – be they 
transitory or systemic – that affect the quality of the services consumed. 
 
The examples below show commonly seen issues that harm quality and thus, as seen in the results 
above, consumer perception of Internet services. These are ‘Supplier Management’ and ‘Supplier 
Behaviour’ dashboards, which show the digital supply chain ordered in terms of the responsible 
parties and devices most contributing to poor quality, respectively. 

 

 
Figure 30 – Supplier Management dashboard 

 
 
Figure 30 above shows how the responsibility for poor quality is rarely, if ever, in a single part of the 
digital supply chain. The red blocks indicate the qualitative responsibility of each part of the digital 
supply chain for the reduction in the digital VoC. However, it can be seen that some areas have a 
significantly greater effect that others with respect to the quality of the service. It is here that 
efforts to improve performance would have the greatest effect on service quality. 
 
Actual supplier names have been removed, but are explicit on the real dashboards. 
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For the Supplier Behaviour examples below, we are able to see devices in the digital supply chain as 
opposed to organisations. The greatest effect comes from those at the top of the list, with lesser 
effects further down. This ordering assists interested parties in a detailed understanding where to 
focus time and effort both to resolve quality issues and systematically improve quality. 
 
Supplier-identifying addresses have been blanked out. 
 
 
 

 
Figure 31 – Provider router significantly affecting service quality 

 
 
This example shows the provider router as the primary cause of quality issues – almost 40% of the 
overall problem. This particular result suggests that this may be due to poor wifi performance – 
either as a result of local conditions (i.e. the consumer is far from the router in a thick-walled 
house) or misconfiguration, or simply an old router with legacy wifi standards, unable to cope with 
the demands of the consumer’s usage. 
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Figure 32 – Network device significantly affecting service quality 

 
 
Here, we see a network device in an upstream network (identified by the obscured address) grossly 
responsible for the quality issues being experienced by the consumer. 
 
In this instance, the device would look to be suffering from severe congestion – something well 
understood and able to be remediated now that it’s apparent that this behaviour is mostly (almost 
60%) responsible for the quality issues seen by consumers.  
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In this final example, it is the server in the content provider’s infrastructure that is solely 
responsible for quality issues. This is an example of where the broadband provider is not at all 
responsible for the issues seen by their customers, unless they are able to influence the content 
provider themselves. 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 33 – Content server solely affecting service quality 
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