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Introduction

1. Introduction

NERA hasbeen commissioned by Ofcom to provide consulting support fBugsess

Connectivity Market Revie\2019BCMR),whi ch i ncl udes the ALeased
Contr ol 0Thé2DIOBOMR will setpricesfoBT6s Al eased téenes bus
period1 April 2019to 31 March 2021

In this report, we provide advicegardinghe assebeta and gearinipr the purpose of
estimating the weighted average cost of capital ( WAG® T deased linedusiness We
alsoreviewOf c o mé s pr e v ifoothesdebabgtandightot recenmegulatory
precedent andvidenceprovided in theacademic literature

In its 2016 BMCR Statement, Ofcom decided to move frompragsioustwo-way

disaggregationaheBT Gr oup WACC, which separated fOpe
t he fARest o fwayBppooach, whichfurtherhea&s down t he ol d i
into AOt her UK Tel eco.nfhkedi Opredcr & acdw ONB@ tr @fc c
applies tovholesale coppeaccess serviceas well agluct and poleccesgDPA). The new

ARest WACC &pliestdB T Giskier ICT activities whiletheii Ot her UK t el eco
( @UKTO WACC applies taother regulated and unregulated services, including leased lines

In its Statement for the 20BBCMR,th e A Ot her UNACQOwabkappiien toleased
lineservice The asset beta for AOt heheenpikcaltassdte c o ms 0
betas of telecoms comparators in the Wid theEU.! Ofcom maintainedhis disaggregation

in its 2018WLA Statement

Figurel.lillustrates the threwvay disaggregation of BT Group, and the comparators
considered irestimating betafor the respective components

1 Ofcom (28 April 2016), Business Connectivity Market Review 20Fénal Statement, link:
https://www.ofcom.org.uk/consultatiorsnd statements/categotl/businessonnectivitymarketreview-2016
accessed 7 August 2018, Anrigx

2 Ofcom (28 March 2018)\Vholesale local access market reviegtatement, link:
https://www.ofcom.org.uk/consultatior@nd statemets/categoryl/wholesaldocalaccesanarketreview, accessed 7
August 2018.
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Introduction

Figure 1.1: Overview of Of ¢ o m@psoachtodi saggr egati nd/ABCIsinGr oupds

2016
BT Group
I

Openreach copper access Other UK Telecoms Rest of BT
A Comparators: UK utilities, A Comparators: EU/UK . o

EU/UK Telecoms Telecoms A %ﬁ%& Tier 1 and
A \L/J\/SSSRIH: 2016 BCMR, 2018 A \L/J\/Sfpc\jén: 2016 BCMR, 2018 A Used in: 2016 BCMR (no
) ) Tier 2), 2018 WLAR
A Applies to: Wholesale A Applies to: All other < . . -

copper access + DPA services (incl. leased lines) A Appliesto: ICT Activities

Source: 2016 BCMR, 2018 WLA

A key aspect oburwork is to assess whether it remains appropriate taduset i Ot her UK
T e | e ccategsryasabasis for settinghe betafoBTo6s | eased. | ines busi |

The remainder of this report is structured as follows:

1 Section2 provides an overview of our methodoloigy estimating betgs

~

I Secton 3 presents updated equity and asset beta estimates for BT Grotlpgand
comparator groupsonsidered by Ofcom in previous revie#K utilities, UK telecoms,
European telecoms, and ICT comparators);

I Section4 providesrecentregulatory precedent armdherevidence as a basis fassessing
the appropriate level of traebt betdor BT;

1 Section5 makesrecommendations regarding the asset beta for leased lines;

I Section6 makes a recommendation feettingB T 6 s  n gearingeveldor the2019
BCMR; and

I Section7 concludes

We providethetechnicaldetailsof our analysisn the Appendices

© NERA Economic Consulting 2



Methodology for Beta Estimation

2. Methodology for Beta Estimation

In this section, w@resenbur methodology foestimatingequity and asset betag/e
generally rely on the same methodology asunrecent update®.g.the reportave prepared
for Ofcomin the context of the 2016 BCM&atemenand our latest update in the context of
the 2018 WLA review.

Comparator selection

We calculate betas fdour comparator groupsvhich comprise the same companies as
presented iour previous update

1. UK Utilities;

2. UK Telecoms!

3. European Telecomand

4. ICT companies

In previous updates, we also reportedaestimates for US tet®ms comparatorsHowever,

given that these companies operate under regulatory regimes that are substantially different
from those applying to UK and European telecoms compan@sgo not consider them to be

sufficiently relevantcomparators As Ofcomplaced little weight on the US Telecoms results
in its 2018 WLA Statement, we have not included them in this réport.

We note that in this report , cdmpafatofsarhpEc o ms 0
which does not include BT itself.

Data Sourcing and Frequency

For each of théour comparator groups listed above, we source data on stock returns, index
returns and gearing from Bloomberg, using 20 July 2018 as thefalate

3 NERA (March 2016)Update ofthe Equity Beta and Asset Beéftx BT Group and Comparatoisfor Ofcom, Link:
https://www.ofcom.org.uk/ __data/assets/pdf_file/0028/97039/annex_3NE&A (January 2018))pdate ofthe
Equity Beta and Asset Betar BT Group and Comparatorsfor Ofcom, Link:
https://www.ofcom.org.uk/ __data/assets/pdf file/0017/111536A3tafementinnex31.pdf

4 We have considered including CityFibre, a provider of wholesale full fibre network infrastructure, immparator
sample for UK Telecoms. Whereas by the nature of its business, CityFibre could be a suitable comparator, we
eventually decided not to include it in our comparator sample due to data limitations. CityFibre has only been public
since 2014 and waaken private in June 2018, which means that we cannot estimate a beta as ebfiutatat and
generally have a very limited return series that is strongly affected by ownership changes.

5 Ofcom (28 March 2018)\Vholesale local access market reviegtatement, link:
https://www.ofcom.org.uk/consultatior@nd statements/categor/wholesaldocalaccessmarketreview, accessed 7
August 2018para A20.179.
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Methodology for Beta Estimation

Our preferred approachts use daily logreturns to estimate compahgtas (as opposed to

less granular, i.aveekly or monthly data)The benefit of using daily data is that a greater
number of data points are available for estimatidmch increagsthe robustness of the
regression resultsy lowering the standard errHowever, the use of daily data is only
appropriate in the case of liquid stocks which trade with similar frequency as the average
market portfolio Liquid stocks are not likely to suffer from asynchronous trading biases that
arise if there is a diffence between the speed with which nefermation is reflected in the
share price of the stock in question relative tosised of assimilation of new information in
thestock market as a whol&ince both BT and the comparator sets are liquid, we prefer
use daily datd. In this report, the beta estimates we refer to are daily beta estimates, unless
stated otherwise.

However, we estimate betas based on weekly data as echexdgseeAppendix G.

Estimation window

We estimate betas ftinree estimation windowd:year, 2 years, and 5 years

Since the risk profil®f a company canhange over time, the time horizon over which the

beta is measured can b&ey driver of the beta estimaté shortrun average is more likely

to reflect current systematic risk and may be more appropriated mp any 6 sorthec t i v i t
regulatoy system havehanged recently such that estimates basédnger averaging

pericdsmay not reflect the curreniskiness of thédusines®r theregulatory regime

On the other hand,langer estimation windowrovides two key benefits:

~

I Greater reliability of the beta estimate Using alonger estimation windowrovides
more data paits for estimating the beta than using a shamtaverage This increases
the statistical reliability of the beta estimate

I Less volatile beta estimate Using a longr estimation windowneanghatthe beta
estimate is less affected by single -@iemarket events The beta estimate exhibits less
volatility than a shortun estimate, providing greater regulatory stability and certainty

Il n the past, we have consi der-yearestimadon f or BT®
providesanappropriate bainceof the two factors aboveHowever,taking into accounthe

most recent dataye observe thahe Brexit referendum in June 2016 has had a strong effect

on the betas of UKocussed telecoms companies, including &hose betahavedeclined

sharply since the referendum

We present or analysis of theffect of the referendum on UK Telecoms betesection
3.1.3andAppendix A Giventhehigh degree oluincertaintyaround Brexit and how wiill

affect UK companiegoing forward in this reportwe also recommend placing weight on the
five-year beta estimated he fiveyear estimation window captures both the time before the
Brexit referendum and the time after, with epppmately equal weight on bathnd therefore
complements the twgear estimation windoywhich only captures thgeriod after the
referendum

6 To test liquidity, we use the averageaisk spread for each stock over-gear period and check whether that exceeds
the threshold of 1%All stocks considered in this sample are liquid

© NERA Economic Consulting 4



Methodology for Beta Estimation

Reference Index

From an investorod6s perspective, the cost of
financial market that best represents their investment opportunity set, as the cost of capital for
any single inveshent is defined by the entire portfolio of investment opportunities to which
aninvestorhasaccess hi s fAiseto is commonly referred to

The appropriate reference markedexdepends on the level of integration of individual

captal markets Despite wider global integration across financial markets in recent years, the
academic literature still finds a general consensus that equity markets are less integrated than
bond or money mar kets, and ttyh ahto mehhebri ea sios, sit.i¢
observation that equity investors have a preference for domestic assets, despite the wider

benefits of diversificatiori. Such bias would suggest that systematic risk, as quantified by the

asset beta parameter, is more appropyiaaptured by the stock correlations with a domestic

or regional market portfolio

In this report, we report beta estimates against the relevant local/regional indices and also
against a world index to allow for comparisomdore specifically, we use éhfollowing
local/regional market indices:

1 the FTSE AllShare reflecting all stocks trading on the London Stock Exchange, used to
estimate betas for UK comparators

I the FTSE All Europe, reflecting stocks traded in Europe, used to estimate betas for
European comparators;

I the S&P 500, a US stock index used to estimate betd&Tactomparatorsocated in the
Us; and

the S&P/TSX Compositea broad index of major stocks traded on the Toronto Stock
Exchangédor ICT comparators located in Candda.

-_

Due to the Aequity home biaso discussed abov
produce more relevant estimates of beta risk, whileradsiag that UK regulators, including

Ofcom, havegenerally use domestic indices when setting price contfoldowever, in

comparing betas for companies from different jurisdictions, Ofcom may also want to consider
using a consistent index for all companies,the FTSE All World index® Using a world

7 See for exampleCarrieri, Francesca, Ines Chaieb and Vihang Errunza, (2608)implicit Barriers Matter for
Gl obal i Review od Finantial Studies, vol 26, no 7, p1694793 Schmidt et al (2011)See Peter.SSchmidt,
Urs von Arx, Andreas 3timpf, Alexander F Wagner, Andreas Ziegler (2015),0n t he Construction of
Size, Value and Momentum Factors in | nt &orkingPdper N | Stock |
670, National Centre of Competence in Research Financiahtfan and Risk Management.

8  For more information on the S&P/TSX Composite see S&P Dow Jones InB&BETSX Canadian Indices
Methodology link: https://us.spindices.com/documents/methodologies/methodsletsx-canadiarindices.pdf

9  As examples: the CMA in its Final Determination for Northern Ireland Electricity used the FTSE All Share Index as a
proxy for the market portfolio when estimatiaguity beta for GB utility comparators. See Competition Commission
(March 2014), Northern Ireland Electricity Limited Price Determinatigxreference under Article 15 of the
Electricity (Northern Ireland) Order 1992, Final determination, Appendix 1Sifilarly, the most recent CAA
Determination of the Cost of Capital for @B(142019) used a local market index to estimate equity betas of
international comparatarsSee the report from its Consultants, PWC (April 2013), Estimating the cost of aaial
for Heathrow, Gatwick and Stansted, A report prepared for the Civil Aviation Authority (CAA), p.67

10 Denominated in US dollars.
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Methodology for Beta Estimation

index reflects the systematic risk contribution of the gstexck to a globally diversified
portfolio, available to international investors with free access to stocks from all
jurisdictions!! For this reason, we place more weight on the results against the world index
for theICT comparatosample whichincludescompanie®perating in Europe, the US, and
Canada

Since the last update we prepared for Ofcomhaverevisedone aspect of our

methodology Previously, waegressed Europedielecoms o0 mp a meturesgnost of

which aredenominated in Euros, against the FTSERIlfopeindexdenominated in US
dollars Similar to our approach for the world index, we considered this to be appropriate
given that there is evidence that currency risk is diversifigbRollowing further anajsis,

we have decided to use the FTSE Rliropeindexdenomirated in Euros instead, as the
EuropearnTelecoms samplis dominated by companies with Etslenominated returns and
because we observe a roegligibledifferencein theestimation resultéor same

comparators This also affects the European companies in the ICT comparator set

As a crosscheck,Appendik H shows the results under our previouspapach, i.eregressing
Eur opean cretums agaiast tletusi®on th&JSD-denominated FTSE All
Europeindex On averagewe see that asse¢tasareonly slightly higher wherusing the
FTSE All Europe irEuroscompared to theTSE All Europe inJSdollars (an average
difference ofaround0.06)

Statistical Testing of CAPM Assumptions

The Ordinary Least Squares (OLS) method is generally ts widely used method for
estimating CAPM betas, under the Classical Normal Linear Regression Model (CNLRM)
However, this method is based on a set of assumptions, which when violated, results in
biased?® and/or inefficient* (i.e. not minimum variance) lba estimatesWe havevisually
inspeced formally tesedthe following key assumptiorts:

1 The error terms of the regression are normally distributed around a zero mean value;

1 The error terms are homoscedastie, the error terms have constant variance across the
sample; and

1 For example, a potenti al investor in telecoms stocks may
world index to assess the relative riskiness of the two companies.

12 This assumption implies that Purchasing Power Parity (PPP) holds, which tends to be true in the long run. A summary

of the evolution of the theory can be found in Taylor Alan M. andM&y | or (2004), #@AThe Purchasi
Debaté , Jour nal of E,\ol a8 Moi4,cpl3B88r Ia heestidrtirum, @vidence on PPP is mixede
for example Caporale, Maria Gugliel mo eéexchargeratds2013), #AOnN

Evidence from the banking crisisof 26270 1 0 6 , Wo r k i -07g19(®)aop. A6 anchCampbedl, John Y., (May
2010), AGlI obal Currency Hedgingo, H dourmahaf FnardgP010.er si t y/ Ar r

B Instatsti cs, an unbiased estimate refers to the property tha
in repeated samples.

14 In statistics, an efficient estimate is an estimate/sample statistic that has the minimum variance, i.e.dewtaisttyin
surrounding that estimate/sample statistic.

15 See for example Damodar N. Guijarati and Dawn C. Pdteic EconomigChapter 3 and 4. The model also
includes the following assumptions: (1) the model is linear in the parameters (2) teeaaddne independent variable
(in this case the market return) are independent, i.e. have zero covariance; and (3) the number of observations is greater
than the number of parameters to be estimated within the model.

© NERA Economic Consulting 6



Methodology for Beta Estimation

1 The error terms are not autocorrelated. there is no systematic dependence across the
error terms

Failure of the normality assumption above can bias the beta estimatéste.glistibution
of the error term is not symmetric), and may require alternative methods of estimation which
can capture nenormality (e.gthe Thirdmoment CAPM method)On the other hand, the
presence of autocorrelation and /or heteroscedasticity does nthiélaesta estimates, but
affects the confidence intervals (and therefore statistical inferences) around those estimates.

As in our previous work for Ofcom, we carry out standard statistical tests to assess whether
the statistical assumptions above aresfiatl within the respective comparator samples

the presence of heteroscedasticity and/or autocorrelation, we report estimates based on the
Generalsed Least Squares (GLS) meth@dhenever reported estimates are a result of GLS
we i nsert eBamplewneowti.edY*o2Y*ahd 5Y*), an alternative estimation
method to the standard OLS which can address both of theselfssues.

Asset beta formula

Equity betas are affected not only by the underlying structural, systematic risk of the business
butalso by financial risk, which depends on the level of debt obligations incurred by the
business We delever equity betas to control for the embedded financial risk element and
arrive at asset beta estimates that are comparable across companies wetiit ddfstal

structures To delever the equity betas we use the standard Miller formula:

ba= oD ( gJ(1-9) D

where

-_

Pbai s the unlevered beta (fiasset betaod);
1 bgis the debt beta;

1 beis the equity beta; and

I g isthe gearing level (Debt/Assets)

Gearing

We calculate gearing, defined as the total (gross) value of debt to assets, based on data
provided by Bloomberg;onsistentvith our approach in previous repotfs.

Debt beta

As explained irsectiordb el ow, we consider that Ofcomos
beta of 0.1 remains appropriat@ this reportall asset beta values quoted are calculated
using a debt beta of 0.1, unless stated otherwise

In Appendix F we present asset beta estimates using debt betas of 0, 0.05, 0.1 and 0.2, to
illustrate the impact of the debt beta assumption

16 See standard textbook on Damodar®Ujarati and Dawn C. PorteéBasic EconomigsChapter 11.

17 Bloomberg provides gearing data based on the book value of debt and the market value of equity. Debt also includes
finance leases. Cash is not netted off.
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July 2018 Update of the Equity and Asset Betas for BT Group and Comparators

3. July 2018 Update of the Equity and Asset Betas for BT
Group and Comparators

In this section, we preseatuity betas, gearingnd asset betdsr each of the comparator
groups, and compare them to our estimates for @dr key assumption®r estimating betas
are summared inTable3.1, as discussed in detail in section 2.

Table 3.1: Overview of assumptions for beta estimation in this section

Comparator groups UK utilities, UK Telecoms, European Telecoms,
ICT comparators

Reference index local/regional index, world index

Sampling frequency daily, weekly as cross-check (Appendix G)

Time horizon 1 year, 2 years, 5 years

Debt beta assumption 0.1

(Re-)levering formula Miller

Cut-off date 20 July 2018

Source: NERA analysis.
3.1. UK Utilities and UK Telecoms
3.1.1. Equity betas

Table3.2 andTable3.3 show theequity betas for BT Group, UK utilities, and UK telecoms
estimate against thé=TSE All Sharendexusingdaily historical data over-year,2-year,
and 5yearperiods up t&®0 July 2018

© NERA Economic Consulting 8



Table 3.2: BT and UK Utilities Equity Beta against the FTSE All Share

Source: NERA analysis bed on Bloomberg dataNote Cut-off date is 20 July 201 8kaily data.

© NERA Economic Consulting
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FTSE All Share

OLS/GLS*
Beta SE Beta
(Jul 18)  (Jul 18) (Sep 17)

BT

1Y* 0.83 0.12 0.61

2Y* 0.72 0.12 1.03

5Y 0.94 0.05 n.a.
National Grid

1Yy 0.83 0.09 0.59

2Y 0.76 0.07 0.53

5Y* 0.66 0.03 n.a.
Severn Trent

1Y 0.79 0.12 0.44

2Y 0.65 0.08 0.59

5Y 0.69 0.03 n.a.
Pennon

N 0.74 0.13 0.53

2Y 0.69 0.09 0.63

5Y 0.68 0.04 n.a.
United Utilities

1y 0.84 0.13 0.40

2Y 0.68 0.09 0.59

5Y* 0.72 0.04 n.a.
SSE

1y 0.79 0.09 0.34

2Y 0.65 0.07 0.86

5Y* 0.80 0.03 n.a.
Utilities average

N 0.80 0.46

2Y 0.69 0.64

5Y 0.71 n.a.
Utilities average (excl. SSE)

1Y 0.80 0.49

2Y 0.69 0.59

5Y 0.69 n.a.




July 2018 Update of the Equity and Asset Betas for BT Group and Comparators

Table 3.3: BT and UK Telecoms Equity Beta against the FTSE All Share
FTSE All Share

OLS/GLS*

Beta SE Beta
(Jul 18) (Jul 18) (Sep 17)

BT
1vy* 0.83 0.12 0.61
2Y* 0.72 0.12 1.03
5Y 0.94 0.05 n.a.
TalkTalk
1Y 1.00 0.27 0.13
2Y 0.74 0.18 0.79
5Y 0.81 0.07 n.a.
Sky
1Y 0.25 0.14 0.52
2Y 0.43 0.12 0.89
5Y 0.75 0.05 n.a.
Vodafone
1Y 1.09 0.09 1.04
2Y 1.04 0.07 0.97
5Y 1.04 0.03 n.a.

Telecoms average (excluding BT)

1Y 0.78 0.56
2Y 0.73 0.88
5Y 0.87 n.a.

Telecoms average (excluding Sky and BT)

1Y 1.04 0.58
2Y 0.89 0.88
5Y 0.92 n.a.

Source: NERA analysis based on Bloomberg .dé&at-off date is 2Qluly 2018;Note: Daily data.

The updated equity betas for BT, other UK telecoms and UK utilities estimates against the
FTSE All Share index are as follows:

~

I BT &-geardaily equity beta dropped substantiatigmpared to September 20X
1.03to 0.72 This is attributed to the effect of tidates arounthe Brexit referendum
falling out of the2-year estimation windowWe explorethis effectin detailin section
3.1.3andAppendix A

I The equity betas in the UK utilities sample have generally increasepgared tmur
September 2017 upddiar both the lyear and the-geardaily estimation window (the
2-yeardaily average equity beta increased from 0.64 to 0.88)ike BT, UK utility
betaswer@mota f f ect ed by etfhfee cfitrieif defensere dhaoacteristics
(explainedfurtherin section3.1.3;

-

The UK Telecoms average equity béta the 2-year sampléas decreased substantially
from 0.88 to 0.73 However, tls reducion is heavily influence by a reductionirS k y 6 s
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July 2018 Update of the Equity and Asset Betas for BT Group and Comparators

equity betamost likely driven by the recenews about various takeover hidsif we
remove Sky from theample(which leave us with only twocomparatas, TalkTalk and
Vodafong, we observea slightincreasan the equitybetas (from 0.88 to 0.89

Figure3.1 andFigure3.2 showthe 2-yea and 5yearrolling equity betas of BT and the UK
comparator setgainst the FTSE All Share index, over the pedioly 2013to July 2018

Figure 3.1: BT and UK Utilities/Telecoms 2Y Rolling Equity Beta against FTSE All
Share
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Source: NERA analysis based on Bloomberg .d&tat-off date is 20 July 2018.Note: Daily
data, 2-year estimation window; FTSE All Share as reference index

18 See for example: Sky Website (18ne 2018)Comcast's £22.1bn Sky takeover bid cleared by European Commission
Link: https://news.sky.com/story/comcagi®l bnsky-takeoverbid-clearedby-europearcommission1 1405997
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Figure 3.2: BT and UK Utilities/Telecoms 5Y Rolling Equity Beta against FTSE All

Share
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Source: NERA analysis based on Bloomberg.déxat-off date is 20 July 201Rote: Daily data5-
year estimation window; FTSE All Share as reference index

Figure3.3 shows the equity beta for BT and average equity betas fotKhmomparatosets,
UK Telecoms and UK UtilitiesWe also presertheaverages excluding SKwhich is
affected by ongointpkeover newsand SSEwhich has darge proportion of generation and
nonregulated activitigsand is hence differefitom traditional utilities®), respectively

19 In FY2016/2017, SSE derived only about 4% of its total revenues from regulated network activities (electricity

transmission and distribution). The | atiesyg@%) follsweddbye of S S|
energy supply (22%) . The r emai wnelatedyseradiaes gas proolufctiorsaBE 6 s busi n
storagea s wel | as telecoms. SSE6s telecoms operations are p
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In the remainder of this report, we present ranges foifelkcomsbetasincluding and
excluding Sky.Thisis because e c e nt t r e nidcal betans aréketyyods relatad p
to the high degree o$peculatiorarounda potential takeover of the comparip general, tiis
not unusual for telecoms companiese subject to songegree obid speculation, and we
consider a moderate degree of bid speculation to be part of normal business risk. Sky,
however, has seen a takeover battlthe recent pashat goes beyond what we would
consider a normal degre¢ bid speculation. N 2016 Sky acceptea takeover bid submitted
by 21 Century Fox° After several instances of regulatory investigatitie, CMA

published provisional findirgin January 2018 which statéuht the deal was not in the
public interesbn media plurality grouncfd-?2

Fol | owi n g provisienal @idiAgiCemcassubmitted a bidor Skyin February

201822 which lead to several monthsiafensespeculatiorabout which of the two firms

might end up acquiring SkyThisislikelyto ber e f | e c t e da andn p&8tikcwadhe b et
fact that the correlatiobetweerthe returns on Sky sharasdmarket returnfias decreased

in recent monthéseeFigureA.2 in Appendix A). As shown inFigure3.1, S k y2éysar

equity beta decreased considerably starting in early 2018, and had decreaisedt®y?

evenprior tothesharp decrease inml0 1 8 whi ch i s rel atedheto the
empirical evidence therefore supports the vieat Sky) most recent beta estimatasybe

driven bySky-specific eventswhich raisesoncerns about comparabilit{Even though

S k y5éysarbeta is based on a longer estimation window and hesseaftected by recent
eventsthan the2-yearbeta it still reflectsthe periodof intense bid speculaticemd should

hence be treated with cautiofor this reason, we present ranges for UK telecoms including
and excludingsky for both the Zearand thes-yearbetas in the remainder of this report.

othe s also includes electrical contracting and private ene
revenues in FY2016/2017. See SSE Annual report for FY2016/2017 {(p18).7

2 see for example BBC (15%CRrawydobere € 0tld )A 1 &.Skiyn atnalk 2dver de
https://www.bbc.co.uk/news/busine38326530

22 CMA (23 January 2018): ACMA provisionally finds Fox/ Sky
https://www.gov.uk/government/news/cfpeovisionallyfinds-foxsky-deatnot-in-the-public-interest

2 These findings wer ®finatreporin Magn20il8, vihere thelCHA rGaintaited thi deal was
not in the public interest on media plurality grounds. On the other hand, the CMA found that the deal was not expected
to operate against the public interest with regard to broadgastindards. See CMA (1 May 2018)%Zentury Fox,
Inc and Sky Plc, p.7.

2 Reuters (27 February 2018ha: tfiFFwed,i nki sofeySkaynd arkew v@a ma sotp
https://www.reuters.com/articleAsky-m-a-timeline/foxdisneyandnow-comcasta-timeline-of-sky-takeover
proposalsdUSKCN1GB2HG
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Figure 3.3: BT vs UK Telecoms / Utilities Average i 2Y and 5Y Equity Beta against the

FTSE All Share
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Source: NERA analysis based on Bloomberg .déat-off date is 20 July 201Rote: Daily
data, 2-yearand 5yearestimation window; FTSE All Share as reference index

Figure3.1 andFigure3.3 showthe effect of the Brexiteferendum onhree of theelecoms

betas (BT, Sky, TalkTalk) and SSEWhen the referendum date falls out of fhgear

estimation windown June 2018hesec 0 mp a 2year sqdity betwdrop sharply(referred
tointheremainden f t hi s refpeomrdn diws K diifgiesdthdr thgn SSFON

the other hand, have seameversal otheir downward trendn recent monthsand do not
exXhi bbefeate md iim. ef f ect 0O
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July 2018 Update of the Equity and Asset Betas for BT Group and Comparators

If we exclude Sky from thaverage ofJK Telecomscomparatorswe observea steep decline
in theaverage around June 20t8ivenby Tal kTal kodeseferepesdu’t ebf et

For the 5year betas we do not see such steep chaagésuses a long@stimationwindow

and asa resulteach outlier has less weight in thguity beteestimate B T 6 -yearZequity

beta has been slightly declining since 2016, while the average equity betas of utilities and
telecoms have been slightly neasing

3.1.2. Gearing and asset betas

In this section, wshowasset betaand gearindor UK comparators We calculate asset
betas based on the Miller formula as described in se2tidke define gearings the total
(gross) valuef debt toenterprise value calculated as the sum of (gross) debt and market
capitalisationbased on data provided by Bloombé&tg.

Figure3.4 shows the evolution of gearinfpr UK comparatorgrom July 2013to July 2018

2 Vodafoneds | ower expos unle attrilouted th their intereafioeal divarsificationeas f ect 0 c a
discussed in sectidh 1.3

25 Bloomberg provides gearing data based on the book value of debt anarkes value of equity. Debt also includes
finance leases. Cash is not netted off.
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Figure 3.4: BT and UK Telecoms / Utilities Gearing
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Source: NERA analysis based on Bloomberg datate: Cutoff date is 20 July 2018, daily data
2-year rolling averages
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BTO6s ghasseen angipward tresidce2015and is currenthat around 4%, up from
33%in September 201% Similarly, gearing forUK Telecoms haalso experienced small
increase since our last updasending at 41% if we exclude Skyhich has experienced a
considerable drop in gearing since our last upahite to anncrease irthe stockprice

following takeoverids?’ Gearing for UK Utilities has also increased since our last update
and this remains the comparagpoupwith the highest gearing levels (in line with their

lower relative riskiness).

We use the average geariegtimatedver the samestimation windowasthe equity betato
delever the equity betas

Table3.4 andTable3.5 belowshow theasset betas for BT and UK comparators (UK Utilities
and UK Telecomsrespectivelyestimatedagainst the FTSE All Shatessing a debt beta of

0.1 Figure3.5to Figure3.7 show 2year and 5y/ear rolling asset betésr BT and UK
comparatoragainst the FTSE All Share index

% 2016 debt increase due to acquisition of EE and associat
D/E a result of the falling share price since e@@y7.

27 Wenotethat he spi ke in TalkTal koés gearing around February 201
declines in the stock price, resulti nTalkTalk Telecoro @eupal I unc el
PLC placing annouwrement on London Stock Exchange (08 02 2018):
https://m.londonstockexchange.com/exchange/mobile/news/detail/135256 26 Wenhote that TalkTalk is the only
UK comparator that does not currently have an investigeade credit ratin@ee for example: Reuters UK (2017),

Fitch affirms Talik T dtipi/kikreutes.comfarticke/fitehffirBBalktalk-telecomatbb-
out/fitch-affirms-talktalk-telecomat-bb-outlookstableidUKFit210LDG.
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Table 3.4: BT and UK Utilities Asset Betas against the FTSE All Share

FTSE All Share
Asset beta Asset beta
(Jul 18) (Sep 17)

Gearing Debt beta=0.1 Debt beta=0.1

BT

1Y 37% 0.56 0.46

2Y 33% 0.51 0.78

5Y 27% 0.71 n.a.
National Grid

1Y 48% 0.48 0.36

2Y 47% 0.45 0.34

5Y 46% 0.41 n.a.
Severn Trent

1y 53% 0.42 0.27

2Y 51% 0.37 0.36

5Y 50% 0.40 n.a.
Pennon

1y 52% 0.41 0.32

2Y 50% 0.39 0.38

5Y 49% 0.40 n.a.
United Utilities

1y 59% 0.41 0.24

2Y 56% 0.36 0.33

5Y 54% 0.38 n.a.
SSE

1Y 38% 0.52 0.26

2Y 36% 0.46 0.61

5Y 33% 0.57 n.a.
Utilities average

1y 50% 0.45 0.29

2Y 48% 0.41 0.40

5Y 46% 0.43 n.a.

Utilities average (excl. SSE)

1Y 53% 0.43 0.30
2Y 51% 0.39 0.35
5Y 50% 0.40 n.a.

Source: NERA analysis based on Bloomberg.d&tat-off date is 20 July 201Rote: Daily data
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Table 3.5: BT and UK Telecoms Asset Betas against the FTSE All Share

FTSE All Share
Asset beta Asset beta
(Jul 18) (Sep 17)

Gearing Debt beta=0.1 Debt beta=0.1

BT
1y 37% 0.56 0.46
2Y 33% 0.51 0.78
5Y 27% 0.71 n.a.
TalkTalk
1Y 37% 0.66 0.12
2Y 35% 0.51 0.59
5Y 26% 0.63 n.a.
Sky
1y 32% 0.20 0.37
2Y 34% 0.32 0.62
5Y 29% 0.56 n.a.
Vodafone
1y 40% 0.70 0.64
2Y 42% 0.65 0.60
5Y 38% 0.68 n.a.
Telecoms average (excluding BT)
1y 36% 0.52 0.38
2Y 37% 0.49 0.60
5Y 31% 0.62 n.a.

Telecoms average (excluding Sky and BT)

1Y  39% 0.68 0.38
2Y  38% 0.58 0.60
5Y 32% 0.66 n.a.

Source:NERA analysis based on Bloomberg datait-off date is 20 July 201Rote: Daily data
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Figure 3.5: BT and UK Utilities/Telecoms 2Y Rolling Asset Beta against FTSE All
Share
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Source: NERA analysis based Bloomberg data Cut-off date is 20 July 2018\ote: Daily
data, 2-year estimation windoWTSE All Share as reference index
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Figure 3.6: BT and UK Utilities/Telecoms 5Y Rolling Asset Beta against FTSE All
Share
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Source: NERA analysis based on Bloomberg .déat-off date is 20 July 2018Note: Daily
data, 5-year estimation winde, FTSE All Share as reference index
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Figure 3.7: BT vs UK Utilities/Telecoms Average i 2Y and 5Y Asset Beta against FTSE

All Share
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Source: NERA analysis based on Bloomberg .déat-off date is 20 July 2018Note: Daily
data, 2yearand 5yearestimation window, FTSE All Share as reference index

The most recent asset beta estimates (assuming a 0.1 debt beta) for BT, other UK telecoms
and UK utilitiesestimated against the FTSE All Share index as follows:

-

BTOs c yearassatbetads 0.51, and thgear asset beta is 0.71;

i UK Tel e aremhavérage-ear asset beta is 0.49 (0.58 if we exclude Sky), and the
average 5year asset beta is 0.62 (0.66 if we exclude Sky);

I UK Utilities current average-gear asset beta is 0.41 (0.39 if we exclude SSE), and the
average 5/ear asset beta is @3.40.40 if we exclude SSE).
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As shown inTable3.4, Table3.5 andFigure3.5 andFigure3.7, BT has seen its-gear asset
betafallbyc.0.27 whi ch we attribute to the fAreferenc
below) Similarly, the average-gear asset beta of UK Telecoms has fallen by ¢.0.11 (and by

c.0.02 if we exclude Sky) since our last upddg contrast, the averagey2ar asset betaf

UK Utilities has increased by ¢.0.04, if we exclude SSEtfieonly utility comparator for

which the asset beta has decreased since the last update)

As shown inFigure3.6, B T &-gear asset betaas been decreasing sirmg last September
2017 update In contrastpbothUK Telecoms and Utilities comparators have seen their
average Syear asset betas increase slightly, as shovngumre3.7.

313. The Areferendum effecto

In Appendix A we presenta detailechnalysis of whaive rderto astlke effrer endum ef f e
i.e. the effect of the UK referendum date falling out of &tyrear estimation windowas well

as the wider trends in asset betas offdsused companies followinthe Brexit referendum

In this sectionwe present a summary of auain findings

Overall,we see a steep reduction in the betas for BT, SSE, TalkTalk ana/Silg/betas of
traditionalutility comparators and Vodafow® notappear to be affected by this referendum
effect As a first stepf understanding thesdanges, we decompose the UK benchni@arks
equity betas into the product of the stankrket correlation and the relative stock volatility
(stock/market volatility) This analysishowsthat BT and the other stocks affected by the
referendum saw a reduction in the stechkarket correlation after the referendum dalés

out of the sample (ashownin Figure3.8), while traditional utilities and Vodafordao not
exhibit a significanthange ircorrelationgas shown foNational Gridin Figure3.9).

Figure 3.8: BT beta decomposition
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Source: NERA analysis based on Bloomberg.d@at-off date is 20 July 2018Note: Daily
data, 2year estimation window, FTSE All Share as referendex
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Figure 3.9: National Grid beta decomposition
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Source: NERA analysis based on Bloomberg .d@uat-off date is 20 July 2018Note: Daily
data, 2year estimation window, FTSE All Share as referendex

We consider two possible explanationstfegse observations

1 Relativeriskiness Tr adi ti onal utilities are fNndefens
times of uncertainty, whileeturns forother riskier firms are typically mowmdfected by
general market movemendsiring these timesThis might explain whythe beta estimates
for SSE (whichhasa large proportion of generatiand norregulated activitigs BT,
and UK telecom$ave followed a different trajectory to the betas of UK utilities

I Foreign earnings effect.Figure3.10showsthatther e duct i on i n BT6s ass
following the Brexit referendum is neensitive tadheinclusionéxclusion of thedata
points where webserveextreme daily return movemesfoll owing the referendum,
which suggests a potential shiftagstematicisk. We finda similarpatternfor SSE,
TalkTalk, and Sky, which are all UKbcused companiesTh i fereighearningseffecd
represents potential explanation for these mediderm danges As suggested by the
Bank of England in its inflation repgtt the FTSE All Share Index outperformed UK
focused companies in the months afterréferendumwhich would likely implya lower
correlation between threturns on the FTSE All Shahedex and the returns on UK
focussedstocks This isillustratedin Figure3.11, where we show the correlation
between the FTSE All Share Index (whiocludes companies withrgeshare of
foreign earnings) anthe FTSE Local UK Indexwhich only includes companidisat
generatat least 70% of their earnings in the JJKThedeclining return correlation
between UKfocused companies and the FTSE @lflare, i.etheforeign earnings effect
offers apotentialexplanatiorfor why thestockto-market correlatioms decreasindpr

28 Bank of England (November 2016): Inflation report, p.6. Limkos://www.bankofengland.co.uk/inflation
report/2016/novembe2016
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UK-focusedelecoms companidse. BT, TalkTalk and Sky)butremainsrelatively
unchangedor Vodafone which is morenternationallydiversified®®

Figure3.10:BTO6s hypot hetical asset beta
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Source: NERA analysis based on Bloomtserd FactSetlata Cutoff date is 20 July 2018
Note: Daily data2-year estimation winde, FTSE All Share as reference index

Figure 3.11: FTSE Local UK and FTSE All Share correlation and daily returns

Source: NERA analysis based on Bloomtserd FactSetlata. Cut-off date is 20 July 2018;
Note: UK-focused FTSE Local UK index had large negative returns following the Referendum in
June 2016, in contrast to the FTSE All Share index

2% BT, Sky and TalkTalk derive most of their revenues from the UK (respectively, 80%, 70% and 100%), while Vodafone
derives revenues from a broader range of countries (Germany with around 22%, UK with 15% and Italy with 13% are
the most represented). Thisbkdown is also shown in Appendix D.
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