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1. Introduction

Every sixnonths, Point Topiapdates itsdatabaseof broadbandavailabilityin every postcode in the
UK.Wereportonkeypy NBEF RoF yR O2@SNI3IS YSIONROa F2N GKS

1 Exchangeg we map the area served by each telephone exchange in the UK. We report
whether the exchange has been unbundled, which operators offer services and the
technology installed at thexchange.

9 Cable coverage are@awe map the full cable franchise aandour estimate otthe
postcodes that are currently activated,;

1 FTTx availabilitg we look at the exchanges that hakieen enabled for fibre and estimate
the likely coverage of househddn those exchanges. We also track coverage of th&ld
alternative fibre providers;

1 Downstream speeds typicalmodem sync speednd throughput speed for copper services
and topspeed available fromany broadband servige

1 Superfastforecastsq we reporthow likely is it that premises within the postcode will be
able to accessuperfastservices in the next five years.

This document describes how we create our database of UK broadband availability and looks at the
''YQa FTAESR ONRLFROIMWR20YE: NJ SidG G GKS SyR 27

If you have any questions, or if you would like to access our full database of broadband availability
and takeup in every UK postcode, plesaget in touch
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Figure 1: Total premises covered and growth between eiizkc 2013 and endune 2013

LLU servicesave made available to an extra 0.5smemisesn the first half of 2013{ | &€derage
extended to a further 1.8 premises following the acquisitiaf O2 in the first half of the yeabut
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Availability of broadband technologies

FTTx only No broadband, Figure 2:premises covered by broadband
0.32% 0.28% technology group

At the end of June 2013, we estimate that
nearly 46% of premises (183¥ couldaccess

cable services and over 55% (I6)3Xould
DSL only,

DSLand FTTx, 27.73% access FTTx services.
26.01%

Nearly 30% of premises could not access any
next generatiorbroadband service.

Nearly 30% could accesable, FTTx or ADSL
services.

Less than 1% could not access any

DSLand cable, ) .
DSL, cable and 16.10% broadband service offering speeds over

FTTx, 29.54% 125kbps.
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Speed ofbroadband services
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Figure 3: topspeed available to premises in the UK

The topspeedavailable to users in a postcode depends on the technology available to them.

0.1% of premises are now able to access gigabit servicesdigatlearHyperoptic, B4ARN or
CityFibrep @2 I NB Fo6tS G2 00Saa . ¢Qa o oenkomdl%of C¢ ¢t
LINBYAaSa OFoftS Aa GKSANI FradsSad aSNIIAOS
ASNIAOS® ¢KS NBaul ondyfccasKcBpper ased braaithBng dedvibes.

Superfast broadband, five-year forecast

In June 2017 the UK Government announced a revised target to bring superfast broadband to 95%

of the country by 2017.

Point Topic has created a model which looks at how likely it is that every postcode in the UK will get
superfast services. It looks atetfiikely roi2 dzi 2 F . ¢ Qa 02 Y Vaddpedtet!

BDUK investment.

Our new forecasts assume that the targets for-mlt will be met. This is an area of considerable
debate. The model does not attempt to foresee whether targets will beqestead it focuses on

the areas that will be left behind once different levels of coverage are met.

The mapon the next pageshows our forecast of superfast coverage at the end of 2015. Overall the
UK is expected to have just over 90% coverage atideod 2015 Wales and the South West will

have the lowest coverage, with 83% and 84% superfast coverage respectively.
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Superfast broadband availabilitg year-end 2015
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Figure 4: superfast broadband availability by Census Output Area (C@AY 2015
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3. The foundations of broadband mapping

3.1 A unit postcode database

Ourdatasets are built from a database of every unit postcode within the United Kingeloimt
Topic uses the Code Point postcode database published by the Ordnance Survey to provide the
precise geographical location of the centroid of each postcode.

Our mos recent datase(V18) used the Code Point dataset for yeand 2012.

3.2 Households, busiess numbers and population

Household, business and population numbers are published regularly ispabgovernment
organisation} usually at the local authority levalhis data needs to be disaggregated down to the
postcode level.

Ordnance Survepublishes the number of domestic and rdomestic drop points within every
postcode in the UK. We use this to estimate the distribution of households, businesses and
populations within every postcode in the UK, based on the aggregated data published by the
national statistics offices.

3.3 Higher geographies
Each unit postcode is allocated higher level geographies

Country, Government Office Region, Local Authority, MSOA, LSOA, telephone exchange, postal
sector, Census Output Area (COA)

Our UK Broadban@eography data is available for every postcode in the UK, although some users
may choose only to purchase the higher level or aggregated datasets. These datasets are most useful
for making quick comparisons between areas.

! Households and populatiorDCLG on gov.uk, ONS, Stats Wales, General Register Officetfand.

Business premised/aluation Office Agency, Scottish Assessors Association, Department of Finance and
Personnel (Northern Ireland)
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4. Mapping exchange properties

To map the availability of broadband across the UK, it is essential to have an understanding of the
locations and boundaries ofitelephoneexchangesBT publishes the postcode location of its
exchanges, bus yet to provide a publically availatdeurce ofdata for the area served by each
exchange.

Point Topic has therefore developed a methodology to riegpboundaries of each exchange and
therefore mapeach postcode to its local telephone exchange.

4.1 Mapping the exchange boundaries

The postcode locationfall exchanges is published, but to understand broadband availability we
need to be able to map the boundaries of the exchanges.

Point Topic has therefore modelled the likely boundary of exchanges. Our estimates have been
shown tobe 87% accuratawvith the greatest inaccuracy lying onefboundaries of ex@nges and in
postcodes that are served by multiple exchanges.

Our approach assumes that:

A Animaginary line connecting any two neighbouring exchanges will be bisected at a right
angle by an exchange bodary.

A The exchange boundary will be exactly midway between the two exchanges.
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Figure 5: Voronoi tessellation is
used to estimate the KCOM and BT
exchange boundaries

We use the same approach to estimate the boundaries of KCOM Group exchanges within the UK. In
this way, every postcode in the UK is allocatedddocalexchange.
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4.2 LLU @erators present within an exchange

Point Topic usedata published by SamKnows identify which exchangebave been unbundled for
LLU operatorscCombined with our data on the exchange boundaries, wetlean calculate the
coverage of LLU operators.

Local loop unbundling in the UK is still on the rise, although its growth ratenimgl Bythe end of
June 201392.4% of homes and businesses in the country were within reach of LLU broadband
services, up from 89% at the end @&f12 and 84% at the end of 2010.

The propations vary by countrg with 85% of premises covered in Northelnelandand Scotland,
87% in Wales and 98 of premises covered in England.

In total there are 2,758xchanges in the UK that had at least one LLU operator present, up from
around 2,460 at the end of 20Hhd 2,070 at the end of 2010.

TakTalkb2 GSNBE Y2NB LINBYAaSa (KFIy Fye 2F (G0KS 20KSNJI |
FdzZNIG KSNJ MmdoY LINBYAAaASa F22tt26Ay3 GKS | OljdZAaAlGAzy
businesses in the first half of the year, but its network almost totalgrlaps with TalkTalk.

8%

Not unbundled
14% B Unbundled, but no Sky or TalkTalk
m TalkTalk only
M TalkTalk and other
| Sky only
m Sky and other
W Sky and TalkTalk

W Sky, TalkTalk and ther operators

Figure 6 premises passed per LLU operator, June 2013. SogiReint Topic

LLU coverage has brought significant advantages to the areas where it is available. The LLU operators
have been able to offer higher broadband speeds, at least to premises which are close enough to the
exchange, up to 24Mbps in theory compared with theitlioffered byBT from its ADSL Max

exchanges (see next section for more information on ADSL Max).

Perhaps equally important for consumers is that unbundling has allowed these operators to provide
a range of bundled services, offering broadband with voic€\g as well as other vahaelded

products such as online security. They are not simplyramding a service that is available from BT,;
instead they can design their own broadband offerings to suit their target customers. And of course
LLU has brought capetition and greater choice for end users.
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For the operators, fully unbundled customers (MPF) tend to generate greater value, on average 50%
more o\er their lifetime for TalkTalkhan partially unbundled (SMPF) customers, and significantly

more value thanofff SG Odza 12 YSNE>X GKNBS (GAYSa
Figure 7: LLU operator presence entline2013

Unbundled exchanges

Not unbundled
W Sky but no TalkTalk
B TalkTalk but no Sky
M Sky and TalkTalk
Il Unbundled but not by Sky or TalkTalk
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Although LLU coverage has increased over the yeassstitl availal@d in only 49 of exchange

areas. While up from 44% in 2011 and 37% in 2010, this still means that thousands of small towns
and villages are without the benefitd LLUg in total 8% of all UK premise€Bhe problem is that the
economics of LLU are only attractive for larger exchanges and in areas where the operator has
backhaul infrastructure access to fibre trunk networksneeded to support large numbers of
customers using high bandwidths. Unfortuabt for these areas the same factors which make them
unattractive for LLU also make them difficult for rolling out rg&heration networks.

It is unlikely that there will be much further development of LLU, given that the most attractive areas
have alredy been covered, the competitive advantage LLU provides has been reduced by the rollout
2T . ¢ (Q<ske nextdediion)and because focus has shifted to ngenheration infrastructure
deployment.

However, the largest players, namely Sky Broadband akd dl&| will continue their LLU DB&sed
footprint expansion. For the time being most enders are on standard broadband lines with only a
minority taking up fibrebased broadband. Most revenues are derived from current generation
broadband and not premiun superfast services. So LLU stands up economically for these larger
players with scale and market share for some time to come.

Indeed, the availability of LLU particularly among the big brand services providers including Sky and
TalkTalk, hakistoricallydelayed the introduction of fibrddased superfast services as they aim to
YFEAYAES GKSANI Ay@dSadySyid Ay [[! ® hLSYyNBI OKQ&
for fibre-to-the-cabinet and fibreto-the-premises is a virtual unbundled local acesoduct, an

electronic means to provide virtual, bitstreatype access. Ofcom has adopted this approach due to

the complexities and expense involved in unbundling GPON networks, and it is likely to remain this
way unless physical unbundling of fibre netks becomes less complex and expensive.
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4.3 Technologies present within an exchange

The technology installed in the exchange can affect the service its users experience.

In every exchange, we report whether ADSIEMa2 NJ H m/ B A 6l& (i ¢ Bggodgyzhes ¢ 0
been installed.

100% ~
80% -
60% -
40% -

20% -

0% -
ADSL Max - exchanges ADSL Max - premises 21CN - exchanges 21CN - premises
enabled covered enabled covered

Figure 8 ADSL Max and 21Gf\exchanges enabled and premises covered, end June 2013

ADSL Max

At the end of 2012 ADSL Max veasilable in albut 86 UK exchange&’ 3 of these exchangesain

Scotland) and covered 99@of pemises within the UK.

Ly (K2a$S SEOKIy3ISa (KIFd R2yQi KIFI @S '5{[ alEZ 0NP
exceed 1.5Mbps.

21CN network

TKS FRGFYyGdFr3Sa 2F [[! IINB AAIYATXONHAGE OSHNBRADER 2
network. This national deployment of ADSL2+ has helped put BT on a better footing compared with

GKS [[) 2LISNIdI2NRBR Ay (GSN¥ya 2F &LISSR FyR ljdz- £t Ades
Broadband Connect) advanced copper service offering an up to 20 Mbps broadlpaicd e those

exchanges where 21CN is not activated, broadband speeds would never be expected to exceed

12Mbps.

Over 2,546 BT exchanges serving 88% of UK homes and businesses are now enabled for WBC
offering an up to 20 Mbps broadband service. This caepavith 1,870 exchanges at the end of
2011 covering 79% of UK premises.

BT Wholesalbas metits target to WB&nable exchanges serving around 90% by SR0A§,

thereby bringing the advantage of 21CN for areas with limited broadband infrastructure including
higher speeds. We expect retail broadband prices in areas-2b@bled areas to see a reduction,
although those without LLU are likely to remain higher.
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4.4 Distance from the exchange

One of the most frequently asked questions about the broadband environment in the UK is about
the profile of local loop lengths.

The length of the pair of wire (or the loop length) which connects each telephonesstdo ther
telephone exchange is one of the main factors whileterminethe data bandwidth the customer

can be provided with over a DSL service. So the profile of loop lengths reveals, for example, how
many homes can be provided with a fast enough servigirémm video content using a DSL
connection?

One reasorthe question is asked so often is that the information is not readily availab®005 the

| KAST ¢SOKYAOIf h T FresddscNang develogmenr ikhit, vedled th&Boadi St 02 Q3
profile of loop lengths in the Ukrom this presentation, Point Topic has extracted the relationship

between the linear distance from the exchange and the actual loop length.

The average loop length ihe UK isaround 3.4km, and the majority (27%) have a loop length
between 2 and 3m. Distance from the exchange is a key factor that helps us determine the speed of
an ADSL broadband connection, as described in the next section.

30%
25% -~
Wi 20% T
2
£
o 15% -
j= 8
S
10% -
5% -
wi | n m
0-1 1-2 2-3 3-4 4-5 5-6 6-7 7+
Implied local loop length, metres
Figure9: the loop length pofile of the UK- % premises by local loop length. Sourg@oint

Topic, June 2013
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5. Mapping the speedf ADSL broadband

There are many factors which can affect the speed a user receives when connecting to the internet
in their home, not least the tarifthat they subscribe to.

Assuming that all users subscribe to the highest available tdrifsingle most important factor
which affects the data bandwidth a user can receive over an ADSL service is the length of the pair of
wires (or the loop length) wibh connects each telephone ender to their telephone exchange.

Point Topic has completed a statistical isés of 1.6h speed test results, to establish the
relationship between ADSL speed and the implied local loop length.

Using speed tesesults alme is not a robust way to estimate the likely speed in an arféere are

many different factors that can affect speed at grarticular time ¢ contention, tariffs, backhaul

provision¢ and these will all be reflected in the reported results. Getting close to the average speed

that users in a postcode should expect to get is therefore very difiqdtrequires large sample

aAl Sa F2NI SIFOK 2F (GKS ! Y pachqubdeMng hagedl nGgetdSastd t 2 A y
inputs ¢ produces the maost accurate estimates per postcode available publically.

We report two key measures of apd for ADSL broadband services, based on our analysis of speed
test inputs:

1 Modem sync speed (@75%)
Modemsync speed is set by the ISP. This is an optimal number since:

a) this is only the speed between you and your ISP with nothing in between slowing the
signal down;

b) when you're actually sending information to and fro over the internet lgave a certai
amount of banavidth that has to be allocated to packet routing.

For every postcode in the UK, we report the modem sync speed that users should expect to
get 50% of the time. The actual speed that they receive could then be higher or lower.

1 Throughput sped (@75%)

The throughput speed is a closer reflection of the speed that a user will actually experience.
We provide the average bandwidth which users should expect to get 75% of the time,
assuming that thegubscribe to an up to 24Mbps (maximum) ADSL2-tWwatth tariff from

an ISP.

The technology available at an exchangdsse an important factor that can limit ADSL speed.
Premises in exchanges without 21CN technology should not expect speeds above 12Mbps. Premises
in exchanges without ADSL Max should exgtect speeds above 1.5Mbps.

The chart below shows the range of throughput speeds that premises in the UK can expect to
receive 75% of the time. At the end of June 2013:

1 0.6% of premises (180k) could not typically access speeds above 0.12§Mbpsicaly
not broadband;
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1 12.1% of premises (3.5m) could not typically access speeds above 2Mbps. In terms of actual
application, this means that they would not be able to get a good service from online
streaming services;

T 9.2% of premises (2.7m) can typicallyesxspeeds above 12Mbps. These are the premises
which are closest to their local telephone exchange.

35% ~

30% -

25% -
8 20% -
15% -
10% -
5% _ I l
0% - . . . .

T
Under 144kbps - 1-2Mbps 2-4Mbps 4-8Mbps  8-12Mbps  12Mhbps+
144kbps 1Mbps

1ses

% prem

ADSL throughput speed (75%)

FigurelO: the ADSL throughput speed profile of the UK. The chart shows the range of ADSL
speeds that users should expect to receive 75% of the tieurceg Point Topic
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Figure 11

Average ADSL broadband spee@veraged byCensus Output AreaGOA
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Whilst only 12% of premises typically receive spa#dsss than 2Mbps, as the map shows this
represents a considerable area of the.UK

The high speeds in northern areas of Scotland may surprise readers. The map shows the average
speed in &ensus Output Are£OA. In Scotland CG/Acan be very large and cover very few
postcodes. Whilst these premises can access relatively fast speisdssiitinly no true to say that

the whole area covered by the COA can access such high speeds.

6. Mapping the availability of superfast services

Up to this point, we have only discussed our methodology for establishing the coverage of ADSL
broadband provides. The rest of the document now focuses on broadband delivered over cable and
fibre, or nextgeneration access (NGA) technologie® called because they can potentially deliver
much faster speeds to the consumer.

The geographical density of demand isféythe biggest single factor shaping the economics of
NGA. In simple terms:

9 The cost of providing NGA is roughly proportional to the size of the area covered
1 The return is proportional to the number of customers served.

Areas with more people per squakilometre are therefore more likely to get NGA on a commercial
basis. Less dense areas will depend on some degree of subsidy or special assistance to get NGA.

A further factor is the variation in demand for services in different areas. There can Heaigni
variations in demand depending on the seeitonomic mix within an area and the number and type
of businesses.

t2Ayd ¢2LAO dzasa (GKS WRSYl yR BubofsupeffadtGenices Iy | NBI

within the UK.

Demand density E£xpected broadband demand / size of area

We divide the whole of the UK into nilemanddensity bandsln the lowest band the potédial
broadband demand is under thrd@es per square kilometre. In the highest band the potential
broadband demand is over@®O0 lines per square kilometre.

In November 2012, Ofcom published a database of superfast availability per postcode, reflecting the
market in June 2012. Using this data, we can then profile the coverage of superfast services by
density band. As expectede see a clear skew towards the highest density bands, where nearly

75% of premises are able to access superfast services. In the lowest band, around 6% of premises are
able to access superfast services.

Clearly then, the density of demand is an importéattor which determines superfast deployment,
and Point Topic uses this to estimate likely coverage in every UK postcode and to forecast future
patterns of deployment.
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A Superfastdemand density profile

Increasing coverage ‘ |

Increasing demand density

Figure 12 AdzZLISNF I aAG O2@0SNY3AS Ay SIFEOK 2F t 2rasyitd ¢ 2LIA O
show a clear skew towards areas with high demand density

7. Mapping the availability of cable services

To estimate cable coverage in the UK, we use a combination of publicly available inputs, proprietary
data and modelling.

What we know Model 1 Model 2 OUTPUT
B> -"..-:
avy Ry
S'—‘f ;ﬁ'!"..‘
y oy P
* Franchise area * Commercial * Refine with speed * Plotted using speed
« Number of premises deployment model test data test surveys,
passed by VM *Think Broadband, constrained by likely
deployment (13.4m) | I Ofcom deployment.

Figure 13 t 2A Y (a4 CRLBINBI OK (2 YILLAY3I (KS O020SNI 38 2
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