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Executive Summary

Executive Summary

Scottish Hydro Electric Transmission plc (SHET) &l Transmission plc (SPT)
commissioned NERA Economic Consulting (NERA) toiegw Ofgem’s proposed WACC
for the Hinkley Seabank (HSB) project under itsgmsed Competition Proxy model.

Ofgem proposes a vanilla WACC (real, RPI-deflafedHSB of 1.12 to 2.70 per cent for the
construction phase (expected to cover a 5-yeaoghstarting in 2019) and of 0.6 to 1.75 per
cent for the operational phase (expected to co2&-ygear period starting in 2024). Ofgem’s
proposed WACC is based on recommendations from Cé&iPthe appropriate WACC for

the Competition Proxy model of delivering new onshecapacity investments.

In this report we note thh©fgem’s proposed approach of using a CompetitimxyModel

to set the WACC for HSB is itself unsound for a fo@mof reasons. It is demonstratively
inconsistent with the commitments that Ofgem gawbeastart of the RIIO-T1 period not to
re-open the WACC for new investments. At the tohéhe RIIO-T1 Final Proposals, Ofgem
stated it would determine the WACC for new largejgets under the Strategic Wider Works
framework based on the allowed WACC for RIIO-TThanging the approach ex-post,
through a re-determination of the WACC during RT®; may affect the perception of
regulatory stability and undermine investor conficke in the overall regulatory framework,
leading to higher cost of capital for HSB and otineestments and higher prices to
customers as a result. The Competition Proxy mdde$ not involve actual competition but
simply re-setting the WACC based on available beratks, making Ofgem’s Competition
Proxy model no different from a price control revieOfgem’s decision is further
guestionable, given it does not appear to demdedtnat the RIIO-T1 mechanism for
delivering SWW investments, as set out in the RTIOFinal Proposals, has failed to deliver
the intended outcomes.

Notwithstanding these comments that Ofgem’s pragposepening of the WACC for the
HSB project is unsound, in this report we demonstiiaat even if Ofgem were to re-open the
WACC, it should not rely on CEPA’s analysis.

CEPA's proposed construction and operational WAEGEC$SB are both substantially
understated, due to a number of errors and dataunacies. We present alternative
estimates of the construction and operational WAGC#SB under the Competition Proxy
model, correcting for CEPA’s errors, even thoughsivengly advise that the RIIO-T1
WACC should be the WACC used for the HSB investment

1 Ofgem (January 2018), Hinkley-Seabank projechdei-to consultation on the delivery model, p.7.
2 CEPA (January 2018), Review of cost of capital esnigr new assets for Ofgem’s network division.
Leaving aside legal considerations, which fatisale of our expertise.

4 As set out in the Initial Proposals for NGET (QfgéJuly 2012), RIIO-T1: Initial Proposals for Natial Grid
Electricity Transmission and National Grid Gas: Casgessment and uncertainty Supporting Documemperdgix 2, p.
171 para 1.14) and confirmed at Final Determinati@fgem (December 2012), RIIO_T1: Final Proposals f
National grid Electricity Transmission and Natioaid Gas, Cost assessment and uncertainty Supg@tnument,
p.61, para 4.146). Ofgem made similar statemernttse Final Proposals for SHET and SPT (Ofgem (A&012),
RIIO-T1: Final Proposals for SP Transmission Ltd &gdttish Hydro Electric Transmission Ltd, Finatidéon —
Supporting document, Appendix 2, p.58, para 1.5.).
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Executive Summary

NERA present a corrected construction vanilla WACCof 4.0 to 4.4 per cent (real, RPI-
deflated) for HSB, by comparison to CEPA’s calculdabn of 1.12 to 2.70 per cent.

CEPA estimates a vanilla WACC for HSB of 1.12 té@per cent (real, RPI-deflated), based
on cost of equity (CoE) derived using a CAPM anst @ debt based on benchmark indices
with short maturity.

We have identified a number of issues with CEPAvalgsis, which result in a substantial
understatement of the construction WACC by CEPA:

» Flawed estimate of the TMR CEPA’s DGM-based TMR for the Competition Proxy
Model is understated, due to implausibly low asstiomg around dividend growth rates,
a key determinant of their calculated TMR. CEPAMR is totally inconsistent with
DGM evidence from established institutions sucthasBank of England. We conclude
on a real TMR of 6.5 to 7.1 per cent (RPI-deflateal3ed largely on long run historical
data. We also note that CEPA recommends relyinigistorical evidence to estimate
TMR for interconnectors and it is not clear why @empetition Proxy model should be
any different.

= Low asset beta driven by inclusion of illiquid comprators: CEPA estimates an asset
beta of 0.45 to 0.55 based on average empiricakldet construction company
comparators and energy network precedent. We siavthe majority of construction
comparators in CEPA’s sample are illiquid, whiclpeksses CEPA’s asset beta estimate.
We also note that energy networks are subjectstorigk than the Competition Proxy
model and are therefore not suitable comparatorh&®WACC for the construction
phase of the HSB project. We estimate an asseobété, drawing on asset betas for
liquid construction comparators included in CEPArmlysis.

= Understated cost of debt due to high credit ratingnd low estimates of transaction
costs CEPA estimates cost of debt based on A/BBB iBioxikces with 5-years maturity
and issuance costs of 15-25 bps and cost of c&BY bps, without any supporting
evidence. We consider BBB rating for cost of debihore appropriate, reflecting
additional risks during construction and as supgmblly precedent (e.g. Thames Tideway
Tunnel). We estimate higher issuance costs of §(igised on regulatory precedent
amortised over the 5-year construction period asd of carry of 100bps, based on
bottom-up modelling of carry costs under CEPA’suagstion that all debt is issued
upfront at the start of the construction period.

We also make other adjustments to CEPA assumpt@pdying a lower gearing based on
the top end of construction comparator evidenceaamadjustment to CEPA’s RfR based on
spot rate evidence to reflect the expected increagevernment bond yields over the
construction period.

In summary, we estimate a construction vanilla WA&@.0 to 4.4 per cent (real, RPI-
deflated) compared to CEPA’s estimate of 1.12 Top2r cent, as summarised in Table 1.
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Table 1
We estimate a construction vanilla WACC of 4.0 to 4 per cent (real, RPI-deflated) for
HSB, substantially higher than CEPA 1.12 to 2.70 pecent

NERA NERA CEPA CEPA
Lower Bound Upper Bound Lower Bound Upper Bound

Gearing 30% 30% 37.5% 37.5%
Real TMR 6.5% 7.1% 4.4% 5.3%
Real risk-free rate -1.7% -1.4% -2.4% -2.2%
ERP 8.2% 8.5% 6.8% 7.5%
Asset Beta 0.60 0.60 0.45 0.55
Equity Beta 0.86 0.86 0.72 0.88
Real cost of equity 5.3% 5.9% 2.5% 4.4%
Real cost of debt -0.7% -0.7% -1.4% -0.7%
Transaction costs 1.6% 1.6% 0.25% 0.50%
Total real cost of debt 0.8% 0.8% -1.1% -0.2%
WACC (real vanilla) 4.0% 4.4% 1.12% 2.70%

Source: NERA calculations

We note the above estimates would need to be wpdbiser to the start of the construction
period, in particular for the cost of debt, to taki® account changes in credit market
conditions.

NERA present a corrected operational vanilla WACC 3.1 to 3.7 per cent (real, RPI-
deflated) for HSB, by comparison to CEPA'’s calculabn of 0.6 to 1.75 per cent

CEPA estimates an operational vanilla WACC for H8B.6 to 1.75 per cent (real, RPI-
deflated), with cost of equity based on equity I&Rdence for OFTO licences and cost of
debt derived from benchmark indices with long migur

We have identified a number of issues with CEPAalgsis, which result in a substantial
understatement of the operational WACC by CEPA:

= Sole reliance on unsubstantiated equity IRR for OFDs and a flawed methodology
of deriving an onshore CoE CEPA estimates the cost of equity for the openal
phase of HSB of 3.5 to 5.8 per cent (real, RPladedl), based on nominal equity IRRs
for OFTO licenses of 8-9 per cent from 2013-20Ijusted downwards to reflect
changes in equity market returns and deflated usimgent forward looking inflation.
CEPA's cost of equity is calculated assuming aiggasf 80 to 85 per cent. CEPA fails
to provide any reference for the alleged equity$R&t OFTOs or indeed any explanation
under what assumptions the equity IRRs were deriVgdhout this information, it is
impossible to use the OFTO IRRs to determine CobBhshore networks. In addition,
CEPA's conversion of the nominal IRRs for OFTOsédal cost of equity for onshore
networks is flawed due to: i) CEPA’s 100bps dowrdvadjustment to the bottom end of
the IRR range which is unjustified; ii) CEPA’s assution of a highly leveraged financial

NERA Economic Consulting il
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structure (80-85 per cent) which does not refleetring of National Grid and other
onshore TOs (around 60 per cent) and iii) CEPA&afscurrent inflation forecasts to
derive the real CoE from nominal IRRs for OFTOsathoverstate inflation expectations
at the time when the OFTO projects were awarded.

= Understated cost of debt due to a number of errorand inconsistencies in CEPA’s
analysis CEPA estimates cost of debt of 0.1 to 0.73 pet ¢real, RPI-deflated) based
current yields on A and A/BBB iBoxx indices with-A§ears maturity, a 50bps uplift to
reflect expected increase in yields by 2024 anthtif to real using 10 and 20-year
breakeven inflation. CEPA'’s cost of debt is substdly understated due to: i)
implausible assumptions of A (and A/BBB) ratinggivCEPA'’s highly leveraged
structure with 80-85 per cent gearing; ii) unddistathe tenor of the benchmark index
(20 years) relative to the 25-year operationalqakrniii) overstating inflation due to use of
20-year breakeven which is affected by distortionhe ILD market and substantially
above alternative evidence (e.g. OBR, as useddoZMA) and iv) understating the
uplift due to use of 20 year forward rate evidewbgch relies on illiquid long end of the
yield curve.

In contrast to CEPA, we estimate the operationalGZAusing a bottom-up CAPM to
estimate the cost of equity and a corporate findusteicture, given Ofgem’s proposals under
the Competition Proxy model envisage that Nati@adl, a corporate financed TO, will be
delivering the HSB project.

= We estimate a bottom-up cost of equity of 6.0 tbpér cent (real, RPI-deflated), based
on a bottom-up CAPM, relying on long-run historieaidence on the TMR (6.5t0 7.1
per cent, as per operational WACC), asset beta36f td 0.42 based on energy network
comparator betas and 60 per cent gearing in litie @vishore TO evidence.

= We estimate a cost of debt of 1.2 per cent (refdl;deflated), based on A/BBB iBoxx
index with 15+ years maturity (matching the tenbthe index with the length of the
operational period and rating with the assumedigggran uplift based on 10-year
forward evidence and inflation based on HMT/OBRgiwan forecasts (consistent with
CMA precedent).

In summary, we estimate an operational vanilla WAE@3.1 to 3.7 per cent (real, RPI-
deflated) compared to CEPA'’s estimate of 0.6 t& p&r cent, as summarised in Table 2.
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Table 2
We estimate an operational vanilla WACC of 3.1 to J per cent (real, RPI-deflated)
for HSB, substantially higher than CEPA 0.6 to 1.7%er cent

NERA NERA CEPA CEPA
Lower Bound Upper Bound Lower Bound Upper Bound

Gearing 60% 60% 85% 85%
Real TMR 6.5% 7.1% N/A N/A
Real risk-free rate 1.3% 2.0% N/A N/A
ERP 5.3% 5.1% N/A N/A
Asset Beta 0.36 0.42 N/A N/A
Equity Beta 0.90 1.05 N/A N/A
Real cost of equity 6.0% 7.4% 3.48% 5.83%
Real cost of debt 1.0% 0.9% 0.00% 0.63%
Transaction costs 0.2% 0.3% 0.10% 0.10%
Total real cost of debt 1.2% 1.2% 0.10% 0.73%
WACC (real vanilla) 3.1% 3.7% 0.60% 1.75%

Source: NERA calculations
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Introduction

1. Introduction

NERA Economic Consulting (NERA) has been commissibby SHET plc and SPT pic to
review Ofgem’s proposed WACC for the Hinkley Sedb@tSB) project, based on the
recommendations by CEPA on the appropriate WACGherCompetition Proxy model of
delivering new onshore capacity investments.

In particular, we have been asked to:

= Review the methodology and analysis set out irGBPA report; and

= Provide evidence on the WACC for the constructiod aperational phases for an
infrastructure investment akin to that propose®ibiyem’s Competition Proxy model.

In this report, we do not address other aspec®fgém’s proposed Competition Proxy
model for the delivery of the HSB project and otB&nategic Wider Works (SWW)
investments or indeed any alternative models fmoducing competition for onshore
networks. However, we note th&fgem’s minded to position to introduce a Comjmtit
Proxy model for HSB appears unsound for a numbegagons:

= The introduction of the Competition Proxy model fi@livering the HSB (or indeed other
SWW projects during RIIO-T1) is inconsistent witletcommitments Ofgem gave at
RIIO-T1. Specifically, at the time of RIIO-T1 FihRroposals, Ofgem stated it would
determine the WACC for new large projects underSWéwV framework, such as HSB,
based on the allowed WACC for RIIO-T%

= |f Ofgem were to change its approach ex-post thnauge-determination of the WACC
during RIIO-T1, as it proposes under the Competifooxy model, this may affect the
perception of regulatory stability and undermineeistor confidence in the overall
regulatory framework, leading to higher cost ofitalgor HSB and other investments

CEPA (January 2018), Review of cost of capital esnigr new assets for Ofgem’s network division. Wdé&e the
CEPA report also includes recommendations to Ofgertihe appropriate approach for calculating intetdesing
construction for OFTPOs as well as for calculatimg cap and floor for interconnectors, which areaowered by our
report.

Leaving aside legal considerations, which fatisale of our expertise.

In the Initial Proposals for NGET, Ofgem not&d/e propose to apply the same financial parametersNGET's
overall price control package (set out in Finandissues Supporting Document) to projects approveteuSWWwW
during RIIO-T1. This is consistent with the prineiplin our Strategy DocumentSource: Ofgem (July 2012), RIIO-
T1: Initial Proposals for National Grid Electricifyansmission and National Grid Gas: Cost assessanent
uncertainty Supporting Document, Appendix 2, p. p@fa 1.14). This was further confirmed in Fined#dsals for
NGET: “We included guidance in Initial Proposals on the\V8\rangements that would apply for NGET seeking
within period determination from the Authority ondittbnal funding and outputs to deliver wider system
reinforcements. We have not made any further amentinto this guidance for Final Proposals(Source: Ofgem
(December 2012), RIIO_T1: Final proposals for Naiagrid Electricity Transmission and National G@as, Cost
assessment and uncertainty Supporting Documerit, pata 4.146). Similarly, in the Final propodalsSHET,
Ofgem stated‘The same financial parameters for their overallga control package (set out in Chapter 5) will apply
to projects approved under SWW during RIIO-T1. Thionsistent with the principles in our Strategsci3ion
document.”(Source: Ofgem (April 2012), RIIO-T1: Final Propastdr SP Transmission Ltd and Scottish Hydro
Electric Transmission Ltd, Final decision — Suppgridocument, Appendix 2, p.58, para 1.5.

The same comment applies to re-opening othendiahparameters, e.g. asset lives.
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and higher prices to customers as a result. Teesgong regulatory and CMA precedent
to support this positio.

We note that the Competition Proxy model does eptasent the effect of actual
competition, whereby potential investors would fudthe delivery of the HSB project to
reveal the true cost (capital, operating and fimagjcof the project. In contrast, all these
costs will be set by Ofgem using available benclinéncluding those from competitive
markets) and the project will be delivered by NGEIBking Ofgem’s Competition Proxy
model no different from a price control review.

Ofgem’s decision to effectively re-open the RI1O-{rice control for HSB (and
potentially other SWW investments) is further qimsble, given it does not appear to
demonstrate that the RIIO-T1 mechanism for delnge®&WW investments, as set out in
the Final Proposals, has failed to deliver thendezl outcomes.

Notwithstanding the above comments that Ofgem’p@sed re-opening of the WACC for
the HSB project is unsound, in this report we destrate that even if Ofgem were to re-open
the WACC, it should not rely on CEPA’s analysis.

The rest of this report is structured as follows:

Section 2 sets out CEPA’s proposed WACC for thestration phase of the
Competition Proxy model for HSB, our review andigtie of CEPA’s estimates and our
own WACC estimate for the construction phase ctrgdor CEPA'’s errors;

Section 3 sets out CEPA'’s proposed WACC for theatpmnal phase of the Competition
Proxy model for HSB starting in 2024, our revievd amitique of CEPA’s estimates and
our own WACC estimate for the operational phaseenting for CEPA'’s errors; and

Appendices provide supporting evidence.

The impact of retrospective changes to regulatoies on cost of capital has been extensivelyudised in the 2012
CMA appeal by Phoenix Natural Gas (PNG) of the UREf&'sision to introduce ex-post changes to regulatdes.
The CMA upheld the appeal, recognising that retieaathanges to regulatory rules could damage iovesinfidence
in the regulatory framework and lead to higher adstapital and higher prices to customers. (Sge@&C (November
2012), A reference under Article 15 of the Gas {Nem Ireland) Order 1996 Phoenix natural gas lachjirice
determination, p.9 para 33.)

NERA Economic Consulting 2
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2. Construction Phase WACC

2.1.  Summary of CEPA proposed WACC *°

CEPA estimates a vanilla WACC of 1.12 to 2.70 mart¢real, RPI-deflated) for the
construction phase of the Competition Proxy motketisg in 2019 and covering a period of
5 years. The individual components of CEPA’s psgebWACC are summarised in Table
2.1 below.

Table 2.1
CEPA estimates a vanilla WACC of 1.12 to 2.70 perat (real, RPI-deflated) for the
construction phase of the Competition Proxy modeltarting in 2019

CEPA CEPA
Lower Bound Upper Bound

Gearing 37.5% 37.5%
Real TMR 4.4% 5.3%
Real risk-free rate -2.4% -2.2%
ERP 6.8% 7.5%
Asset Beta 0.45 0.55
Equity Beta 0.72 0.88
Real cost of equity 2.5% 4.4%
Real cost of debt -1.4% -0.7%
Transaction costs 0.25% 0.50%
Total real cost of debt -1.1% -0.2%
WACC (real, vanilla) 1.12% 2.70%

Source: CEPA (January 2018), Review of cost oftal@nges for new assets for Ofgem’s networkssitin,
section 6

CEPA adopts a TMR approach, with TMR estimate baseelvidence provided by the
Dividend Growth Model (DGM) in the range of 7.58& per cent nominal (4.4 to 5.3 per
cent real, RPI-deflated). For the risk-free rateglies on short trailing average (spot, 20-day
and 1-year) of five-year gilts of between 0.5 aricb(Qoer cent nominal (-2.4 to -2.2 per cent
real, RPI-deflated), and derives the ERP as thduak

CEPA proposes an asset beta of 0.45 to 0.55, dgawvirScottish Transmission Operators’
(TOs) beta decisions for RIIO-T1 as the lower bquart! the average asset beta for UK
construction comparator companies (following Blo@ngpclassification) as the upper-bound.
It proposes a gearing of 37.5 per cent, basedenvhrage gearing of UK construction
comparators and gearing for other onshore and aféstonstruction projects e.g.
interconnectors.

10 CEPA (January 2018), Review of cost of capital esrfgr new assets for Ofgem'’s networks divisionties 6.
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CEPA calculates the cost of debt using the iBoxypamte non-financial indices for A and
BBB rated companies using 3-5 and 5-7 years megsiritCEPA also includes an issuance
cost allowance of 0.15 to 0.25 per cent and cosandy allowance of 0.10 and 0.25 per cent.

CEPA deflates the nominal WACC parameters using@8r cent RPI inflation estimate,
based on 5-year breakeven inflation evidence.

We have identified a number of issues with CEPAtneates, which lead to a substantial
understatement of the construction WACC, as weudsm section 2.2. We also present
alternative estimates of the construction phase WACsection 2.3, correcting for CEPA’s
errors.

2.2. Issues with CEPA'’s calculations
2.2.1. Total market return assumption is implausibl  y low

CEPA estimates a total market return of 4.4 togeBcent real (RPI-deflated) based on
forward-looking evidence from the dividend growtloael (DGM). CEPA argues a “current
(forward-looking) estimate of TMR is preferred ft@la to long-run evidence, given the
relatively short length of the construction per{&dyears for HSB). CEPA'’s forward looking
TMR is based on its own application of the DGM niqttever bound) as well as PwC’s
DGM analysis for Ofwat (upper bound), while CEPA@hotes that its upper bound is
consistent with long-run historical geometric ageraeturns. Both CEPA and PwC estimate
the DGM for the UK stock market using UK nominal BQrowth forecasts as a basis of
short-term and long-term dividend growth projectidor FTSE companie$: *2

There are a number of issues with CEPA’s (and Phw&pplication of the DGM which we
believe lead to a substantial understatement of e by CEPA compared to independent
DGM estimates e.g. provided by the Bank of England.

221.1. CEPA’s DGM TMR is understated due to incorrect reliance on UK GDP
growth as a basis of dividend forecasts

CEPA'’s (and PwC’s) DGM is understated, due to impilly low assumptions around
dividend growth rates, when compared to indepenestimhates from the Bank of England.
CEPA (and PwC) assume that FTSE dividends groméwith short-term and long-term
nominal growth in UK GDP, but provide no basis tlee assumption that UK GDP forecast
growth rates are a good proxy for investors’ exgtans of dividend growth rates. CEPA’s
(and PwC’s) assumption is flawed, for a numbereakpns. First, FTSE companies derive
over 70 per cent of their earnings from outsidéhefUK, which have higher forecasts of

11 calculated using CEPA’s nominal TMR of 7.5 to 8.5 gent and CEPA and RP! inflation of 3 per cent gsfre
Fisher equation.

12 CEPA and PwC appear to use different sources r thK GDP growth forecasts, with CEPA relying orfi€¥ of
Budget Responsibility’s (OBR) projections while PwC uSesisensus Economics. However, it is not clear dret
the difference in data sources for UK GDP growth egplain the c. 100bps difference between the CERAPWC
TMR estimates.

13 CEPA (January 2018), Review of cost of capital esrfgr new assets for Ofgem’s network division5g38 and PwC

(June 2017), Refining the balance of incentive$iRd9, Appendix D.
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GDP growth than assumed by CEPA (and PwC) for ti¢“{USecond, short-term UK GDP
forecast growth rates are somewhat depressedi(eego Brexit) and are substantially lower
than independent analyst forecasts of dividend traates for FTSE stocks, which are used
by the Bank of England as a basis of forecastimgtakrm dividend growth in its DGM

As a result of understating dividend forecastdfath the short-term and the long-term
relative to the independent estimates by the Baikngland (as summarised in Table 2.2),
CEPA'’s and PwC’'s DGM substantially understate tMRT™

Table 2.2
CEPA's and PwC's nominal dividend growth assumptios are understated compared to
Bank of England (October 2016 assumptions)

Bank of England CEPA PWC
Short-term dividend growth Around 8% Around 4% 3.7%
(nominal) (analyst forecasts) (UK GDP growth) (UK GDP growth)
Long-term dividend growth Around 6% 4.5% 4.0%
(nominal) (weighted average (UK GDP growth) (UK GDP growth)

GDP growth for
countries from which
FTSE companies
derive earnings)

Source: Bank of England (2017), An improved maatelifiderstanding equity prices, Quarterly Bulletin
2017Q2, p.90-91, Chart 3 and 7, (approximate vahesed on BoE summary charts); CEPA (January 2018),
Review of cost of capital ranges for new asset©fgem’s network division, p. 77 Figure A.2 and P{@ne
2017), Refining the balance of incentives for PRY#hendix D, Table 24, p.102

Note: Reflects forecasts for October 2016 DGM ttssul

CEPA's understatement of the TMR based on its awehRwWC’s DGM is evident when
compared to independent estimates of the TMR bas¢ke Bank of England’s DGM (as
summarised in Figure 2.1 below).

14 For example, the weighted average long-run GVt rate for the different regions from which FT&&mpanies

derive their earnings as of October 2016 is arduBéb (nominal), while the UK long-run GDP growtheassumed
by CEPA and PwC is 4.5 and 4.0 per cent (nominaljr&o Bank of England (2017), An improved model for
understanding equity prices, Quarterly Bulletin 2Q27p.91, Chart 7, CEPA (January 2018), Review ef obcapital
ranges for new assets for Ofgem’s network divispr¥7 and PwC (June 2017), Refining the balanceafitives for
PR19, Appendix D, Table 24, p.102.

15 Bank of England (2017), An improved model for urstiending equity prices, Quarterly Bulletin 2017Q3&0, Chart 3,

CEPA (January 2018), Review of cost of capital raffigesew assets for Ofgem’s network division, p-776and PwC
(June 2017), Refining the balance of incentivesiRd9, Appendix D, Table 24, p.102.

8 The DGM estimates a discount rate which equaesarecast dividends to the current value of th8E all share

index, which is observable. If dividend forecaats understated, the DGM will “compensate” for thysproducing a
lower discount rate (i.e. TMR) to equate the lowigidnd forecasts to the same observed value afdmiet index.
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Figure 2.1
Bank of England DGM supports a real TMR in the range of 7.2 to 8.1 per cent

16% - Financial
crisis
14% |

Greek Euro
crisis

12% -

10%

8% -

6% -

Real TMR (%)

4% -

2% -

——|mplied Real TMR (Avg RfR) ——|mplied Real TMR (LT RfR)
Spot 1Y average 5Y Average
(Mar 2017) (Mar 2017) (Mar 2017)
BoE TMR (average RfR) 7.2 7.3 7.8
BoE TMR (LT RfR) 7.6 7.6 8.1

Source: NERA analysis of Bank of England (2017)imdproved model for understanding equity prices,
Quarterly Bulletin 2017Q2, p.94 and Bank of Englafeld curve data using March 2017 as cut-off dédeer
data from BoE on the TMR not available)

Note: The Bank of England estimates the DGM uaitige varying risk-free rate for all maturities ifere
available) and a long-run risk-free rate assumptidve calculate a TMR as the sum of the Bank ofaad(s
reported ERP and an i) average of the real rislefrate for all available maturities and ii) the He@sk-free
rate at the longest maturity available.

Depending on the averaging period, the forward-loglestimates of the TMR based on the
Bank of England’s DGM lie in a range between 7.8 &ri per cent (real, RPI-deflated).

However, we note that forward looking evidence $thdne treated with caution, given the
relative sensitivity of the results to the longatedividend growth assumption, for which

there are no equity analyst forecasts availablad#ly for forecasts beyond the next 5 years).
The sensitivity of the TMR result to the dividenebgth assumptions is one of the key
reasons for favouring long-run historical averagieealised returns as a basis of estimating
the expected TMR, as we discuss below.

17 The 5-year average of the BoE TMR is slightly higifan current estimates, due to the inclusiomef2012-2013

period (Greek euro crisis period), which exhibiedelvated levels of the TMR.
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2.2.1.2. Long-run historical realised returns are appropriate for estimating the
TMR for the construction WACC

The more widely used and recognised approach tiogé¢the TMR is to rely on long-run
realised historical returns. The appropriatenéssimg historical evidence as a basis of
setting the TMR depends on whether the TMR is Hyoeghstant over time. Given the risk-
free rate (RfR) exhibits considerable volatilityeptime, the constancy of the TMR depends
on whether the observed variations in the RfR avadly off-set by changes in the ERP, that
is, whether ERP and RfR negatively co-vary oveketinn general, as we explain below,
financial literature supports the negative co-vazeof the RfR and ERP over time, and the
constancy of the TMR over time.

Finance theory explains that the negative relalignsetween the RfR and the ERP is
associated with increased risk aversion and trealed “flight to safety” effect during
periods of economic and financial crisis. At tineé®conomic uncertainty, investors dispose
of risky assets such as equity in favour of rigdefassets such as government bonds. This
reduces the price of equities and increases thmigr®r holding risk while reducing yields
on risk free assets, giving rise to the negativeetation between the ERP and the RIR.
Empirically, a number of studies find a positiveatmnship between volatility and expected
equity returns and a negative relationship betvieerRfR and ERP while the TMR remains
stable over timé? As an example, some of the most compelling exddeés provided by
Siegel (1998), who analysed 200 years of US stomtket data, which shows a remarkable
degree of stability in equity returns over timecontrast to the risk-free rate and by
extension the ERP:

“the growth of purchasing power in equities notydbminates all other assets hsit
remarkable for its long-term stability. [...] This remarkable stability of long-term real
returns is acharacteristic of mean reversion, a property of a variable to offset its short-term
fluctuations so as to produce far more stable loegn returns. [...]As stable as the long-
term real returns have been for equities, shme cannot be said of fixed-income assets.” %°

Consistent with financial literature, prominent Bomic institutions such as the Bank of
England have recognised that low interest ratesesandomic uncertainty have led to

18 See for example: (1) Campbell and Cochrane (1888jorce of habit: A consumption-based explanatibaggregate

of stock market behaviour, Journal of Political Eomy, 107, 205-51; (2) Wright, S. et al. (Septenf296), Report
on the Cost of Capital — provided to Ofgem, Smitt&f3So Ltd; (3) Harris, Robert, and Marston, Felici®99) , The
Market Risk Premium: Expectational Estimates Usimglists’ Forecasts, Darden Business School WorkapePNo
99-08; (4) Maddox, F., D. Pippert and R. Sulliva@93), An Empirical Study of ex ante Risk Premiumstfe electric
Utility Industry,” Financial Management, 89-95.

19 See for example: (1) Graham and Harvey (20108, &juity risk premium in 2010. (2) Cochrane and#ai (2008),
Decomposing the yield curve, Graduate School of iss, University of Chicago. Working Paper; (3) WtjdMason,
Miles (2003), A Study into Certain Aspects of the GafsCapital for Regulated Utilities in the UK, Smitls &
Company Limited.; (4) Scruggs (1998), Resolving thezting intertemporal relation between the markgt premium
and conditional market variance: A twfactor approach. The Journal of Finance, 53(2);&¥%; (5) Siegel W(1998),
Stocks for the Long Run McGraw Hill, Second Edition.

20 sjegel (1998), Stocks for the Long Run. McGrawkHiécond edition, p.11, 13.
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increased ERP%. Indeed, the Bank of England’s estimates of th® ERrived from its
DGM have increased markedly with the recent falhberest rates (see Figure 2.2) while the
TMR remained relatively stable over time (as shawfigure 2.1?

Figure 2.2
Bank of England DGM shows reduction in RfR offset ly increases in ERP over recent
period
12% -
ERP
10% -
8% -
6% -
4% -
2% -
RFR
O% T T T T T T T T T T T T T T T T T
STILFELELS PP OO e e

——ERP (BoE) ——LT nominal RFR

Source: NERA analysis of Bank of England data

Similarly, the German Bundesbank also noted thexetis a strong negative correlation
between ERP and risk free rates:

“[...] the correlation between returns from stocks #&mtly-term government bonds is a
suitable measure of risk aversion... In times ofened risk aversion, it is therefore often
possible to observe that investors demand higheityegsk premiums or undertake shifts
from stocks into secure government bonds (safenhiéwes). The resulting contrasting price
developments of stocks and government securiteea@ompanied by a negative
correlation” %3

2L See for example, Bank of England, (August 20X#jation Report, p.1; Bank of England, (August 2016jlation
Report. The report statesTHere remains, however, substantial uncertainty abiweinature of the UK'’s future
trading arrangement and the implications for conitpetness. This may have increased the risk premaguired by
investors to hold sterling-denominated as$éts.

22 The TMR estimate from the Bank of England’s DGM hasn relatively stable over time, with the exaaptf the
global financial crisis period as well as the Greako crisis period where it showed elevated values

2 Deutsche Bundesbank, (Nov 2007), Monthly Report.

NERA Economic Consulting 8



Construction Phase WACC

Overall, financial literature and empirical evidersupport the theory of an inverse
relationship between the RfR and the ERP with thi&RTbeing relatively stable over time,
which in turn supports the use of long-run histalremverages to estimate the TMR.

Given the constancy of the TMR over time, the TMRthe construction period should draw
principally on the more objective historical timergs estimates. There is no rationale to
rely on subjective DGM methods, as CEPA propose.

2.2.1.3. Historical evidence supports a TMR of 6.5 to 7.1 per cent (real, RPI)

We present long-run historical estimates of the ThéRed on data from Dimson, Marsh and
Staunton (DMS) database, which provides long-temme series data on returns on stocks,
bonds, bills as well as inflation over the periatce 1900, i.e. including 117 years of data in
the latest publication. The DMS database is thedsrd reference point for UK regulators
including the CMA as well as financial practitioséf

In estimating the TMR based on historical data kiéne question relates to whether historical
estimates should be based on arithmetic or gecrrmterageé® In theoretical literature,
papers by Blume (1974), Cooper (1996) and Jacgkare and Marcus (2003) have been
widely quoted on the subject of the appropriateayieg method®

= Blume (1974) was among the first to propose an 8atthundistorted estimator of the
expected return, in which the arithmetic mean geige weight, the longer the historical
averaging period compared to the investment horizdns is known as the Blume
estimator:

T—n n n—1 -
TMRz[mT*(1+AM) +T 1>|<(1+GM) Jn—1

Where T is the historical estimation period, and the investment horizon. Based on the
above formula, the shorter the investment horizdative to the historical estimation
period, the greater the weight on the arithmetiam@M) relative to the geometric

mean (GM).

= Cooper (1996) considers the use of arithmetic @sngetric averages in the context of the
CAPM applied in capital budgeting. Cooper conchitteat:“The use of arithmetic mean
ignores estimation error and serial correlationneturns. Unbiased discount factors

24 gee e.g. CMA (March 2014), NIE Limited price detaration, para 13.139

% The arithmetic average is calculated as the siimecannual returns divided by the number of y&atie historical

period, while the geometric average corresponddonstant rate of return that an investor woule@irezeach year to
achieve the same asset value as generated byrithbleannual returns by the end of the period.

% Blume (1974), Unbiased Estimators of Long-Run Exgk&tates of Returns, Journal of the American Stadiistic

Association 69, p.634663.; Cooper (1996), Arithmetic versus geometriamestimators: Setting discount rates for
capital budgeting, European Financial ManagemeRt,2157-167; Jacquier, Kane, and Marcus (2008pn@&tric or
Arithmetic Mean: A Reconsideration, Financial Anasydournal 59(6), p.463.
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have been derived to correct for both these effdctsll cases, the corrected discount
rates are closer to the arithmetic than the geoietrean”?’

= Jacquier, Kane and Marcus (2003) provide a sepiditions under which both the
arithmetic mean and geometric mean are biasedlmased, demonstrating that the
geometric mean is downward biased when the invedthwizon is shorter than the
historical estimation period. They also deriveuabiased estimator (JKM) of the
expected return, calculated as the weighted avexfile geometric and arithmetic
means, with greater weight placed on the arithnmagan the longer the historical period
compared to the investment horizon (similarly tarBg).

Given the historical period from DMS data (117 w@as likely to be substantially longer
than the investment horizon for the marginal inegstcademic literature supports the TMR
should be set close to the historical arithmetiame

The use of arithmetic mean is also supported bglBye& Myers, authors of the pre-eminent
“Corporate Finance” textbook, who statdf the cost of capital is estimated from historical
returns or risk premiums, use arithmetic averages,compound annual rates of retiffh?°

Using updated data from the DMS 2017 databasesithygle arithmetic mean provides an
estimate of the TMR for the UK market of 7.1 pentogeal RPI)*°

In its 2014 NIE decision, the CMA presented altéxeahistorical TMR estimates using a
number of different averaging techniques, includimgse by Blume and JKM discussed
above, for different investment horizons (referredby the CMA as holding period3).

Table 2.3 below shows an update of the CMA calautatusing data over the period 1900-
2016 from the latest DMS 2017 publication.

27 Cooper (1996), Arithmetic versus geometric medimesors: Setting discount rates for capital buihggtEuropean

Financial Management, 2:2, p.165.
2 Brealey. & Myers (2007), Principles of Corporatadfice, 8 ed., p. 151.

2 |n contrast, CEPA notes that its upper bound DGivived TMR is consistent with historical realiseturas calculated
using a geometric mean. As we explain above, gloengtric mean is a downward biased estimator oéxpected
TMR, which invalidates CEPA'’s cross-check.

%0 Dimson, Marsh and Staunton (February 2017), C&uitse Global Investment Returns Yearbook 2017,7p220.
We note that the 2017 DMS publication includes reairns for the UK market since 1988 which havenbealculated
using CPI as opposed to RPI inflation. (See DM®(&ary 2017), Credit Suisse Global Investment Ret¥eerbook
2017, p.212. As a result, the DMS reported historical real metior the UK market of 7.3 per cent over the perio
1900-2016 should not be interpreted as a real Riftdtdd measure. To ensure consistent treatmenflafion, we
have re-calculated the real UK historical retumbé based on a RPI-deflated basis. This proddesstimate of
historical real returns of 7.1 per cent for the biidrket over the period 1900-2016.

81 CMA (March 2014), NIE Limited price determinatiqn,13-27, Table 13.7.
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Table 2.3
The latest long-run DMS TMR estimates lie in rangef 6.2 to 7.7 per cent, a slight
increase relative to evidence presented by CMA atIN 2014

Simple Overlapping Blume JKM
1Y holding 7.1 7.1 7.1 7.1
2Y holding 7.5 7.0 7.1 7.1
5Y holding 7.2 6.8 7.0 6.9
10Y holding 6.7 6.7 0.1V 6.9 6.7
20Y holding 7.7 6.8 0.1V 6.8 6.2

Source: NERA calculations using DMS (February 9(2redit Suisse Global Investment Returns Yearbook
2017 (DMS data since 1988 converted to real, Rt figures as explained in footnote 30), CMA1@),
Northern Ireland Electricity price determinationirfal Determination, p. 13-27, Table 13.7.

Note: The figures in black in the table represdifferent historical estimates considered by the/Cidr NIE

(2014), calculated using updated DMS data up 121 The figures circled in green represent the défere
between the updated estimates and the estimatsergesl by the CMA in NIE (2014).

As shown in Table 2.3, the historical TMR estimdiesn a range between 6.2 and 7.7 per
cent, depending on the averaging technique andrgpferiod. The figures circled in green
represent the difference between the updated dsmaad the estimates presented by the
CMA in the NIE 2014 determination. On average,updated estimates show a marginal
increase relative to the estimates presented bgh& in 2014. In the NIE 2014 decision,
the (323|\/IA concluded that the long run historical daipported a TMR range of 6 to 7 per
cent:

Table 2.3 shows that the assumed holding periad important factor in estimating the
TMR. We consider evidence supports the use ofivels short holding periods for the
following reasons:

= GB regulators such as Ofgem and Ofwat have typicalhsidered the TMR for a holding
period of 1 year.

= The use of short-term holding periods is consistétit evidence from a survey of equity
market participants by the CFA Institute UK thaggests that the average holding period
is between 1-2 years.

%2 The simple approach calculates the arithmetiomfieasuccessive time periods (and therefore therdew

observations for long holding periods) and the amring approach is identical other than it alldarsoverlapping

time periods. For holding periods greater thandryie simple approach first calculates the comged nth period
return (e.g. for a 5-year holding period, it caitek the 5-year compound return earned in the cotige periods 1-5,
6-10, 10-15 etc.), and then takes an average séthgeriod compound returns. The overlapping ambrds identical
other than it allows that the compound 5-year retsicalculated for periods 1-5, 2-6 etc. The Bladpistment takes a
weighted average of the arithmetic and geomettiams, and the JKM is a statistical approach thavides efficient
estimates for small samples, but this adjustmesut effectively produces unbiased estimates of thgeriod return as
a weighted average of the geometric and arithnasticages over the observation period.

33 CMA (March 2014), NIE Limited price determinatiqn,13-27, para. 13.141.

34 Kay Review of UK Equity Markets and Long-Term Dsioh Making, Interim Report, Feb 20121; CFA UK respe to

the Kay Review of UK Equity Markets and Long-Termcid&on Making — Call for Evidence
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= Helm and Tindall (20095 find that most utilities are held by private egur
infrastructure funds, where the former have anayeholding period of 4-5 years while
the latter tend to be more long-term.

Overall, we consider the historical evidence sufgarTMR range of 6.8 to 7.1 per cent.
The top end of our range is based on the simplleraetic average of historical realised
returns, as used by regulators in the past andostgapby financial literature. For the bottom
end of our range, we draw on the range of alteraatveraging techniques and holding
periods considered by the CMA in its NIE 2014 diecidut with the exception of: i) simple
average estimates based on long holding periodbeas estimates are based on a small
number of observations; ii) very long holding pesaf 10 and more years which are not
supported by empirical evidence on investor behavid@his supports a bottom end of the
TMR range of 6.8 per cent.

At recent reviews regulators have discussed chagasw RPI inflation is measured and the
implications for setting real RPI allowed rategeturn going forward. In 2010 the ONS
modified the way certain clothing and footwear priedices were collected. The change in
data collected raised the variation of the relegamiples and had an impact on the relative
difference between RPI and CPI, because they éelated using different formulae at the
lowest level of aggregation: arithmetic and georoetreans respectively. The ONS
concluded that, going forward, the wedge betweehdrR& CPI attributed to differences in
the formulae (“the formula effect”) increased byab32bps as a result of this charigje.

We have considered whether there is a clear rdédornan adjustment to the real historical
realised return data to reflect the relative insesim RPI post 2010. Primarily, we note that
the 2010 change in the way RPI is measured refdsesaly one of potentially many changes
to RPI over the historical period since 1900. baldhe DMS returns data relies on RPI as a
measure of inflation only from 1962 onwards with“erdex of retail prices” used for earlier
years®’ If we make a change for the 2010 adjustmentzdasistency, we would also need to
analyse and correct for all other historical metilodical changes to RPI and its predecessor
indices, some of which may have had large quaivit&ffects®

In the absence of a detailed review of all hisadrdhanges to the RPI (and its predecessors),
we consider 30bps to be the maximum value for alysement® Given that the RPI has

% Helm and Tindall (November 2009), The evolutidinfrastructure and utility ownership and implicats, Oxford

Review of Economic Policypl 25, pp 411 — 434
% ONS (December 2010), CPI and RP!: Increased imgfatie formula effect in 2010, p. 1.

87 Dimson, Marsh and Staunton (February 2017), C&uiitse Global Investment Returns Yearbook 2017.2p.2

% To take a recent example, a 2015 OBR report sHoavstie OBR has revised downwards its estimate dREHeCPI

wedge because of a downward revision to the “wsigffect” from 0 to -0.4 per cent As OBR notes, péthis
difference‘represents interactions between categories, in igatar between the formula and weights effecthis
shows the change in the weights effect may havenpiatly offset an increase in the “formula effeatising from the
2010 changes to the method for collecting clothamidentified by ONS as 32 bps. In practice #imsply not possible
to review every change in RPI over the past 100syaad adjust the historical real returns dataradegly, not least
due to data limitations. OBR (March 2015), Econoarid fiscal outlook, p.62. Link:
http://obr.uk/docs/dim_uploads/March2015EFO_18-@®wi..pdf

Our estimate is based on the difference betwedraRIPRPIJ at the time of the change to the straafiRPI. As we
explain in a previous NERA report, a comparison Bf Bnd RPI1J is a more appropriate method for esitignéhe

39
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undergone other structural changes in the pastwadhdontinue to do so in the future, it

would be selective to adjust for this effect withoansidering the possible effect of other
changes to the way RPI is (or will be) calculat@ad. reflect the uncertainty over other
adjustments and the impracticality of identifyifbdanges, we consider that it is reasonable
to make no adjustment at all.

In conclusion, assuming the maximum value for tj@stment for the RPI formula effect of
30 bps, we conclude historical data supports aildeand TMR of 6.5 per cent, equal to the
6.8 per cent lower bound historical TMR minus 38 bgr the RPI effect. We make no
adjustment to our upper-bound value of 7.1 per teergflect the uncertainty over other off-
setting adjustments.

2.2.1.4. TMR — conclusion

CEPA proposes a TMR of 4.4 to 5.3 per cent real{d#ated), based on its own and PwC'’s
DGM evidence. As we explain above, CEPA’s DGM ThMRIownward biased compared to
independent estimates by the Bank of England, wiiefCMA relied on in its 2014 NIE
determination, and which support a TMR of arourtd 8 per cent (real, RPI-deflated).
CEPA's (and PwC’s) understatement of the TMR iagpgally driven by their reliance on
forecast UK GDP growth as a basis of forecastingldinds, which ignores that FTSE
companies derive more than 70 per cent of theiriegs from outside of the UK, where
expected GDP growth is high&?.

In deriving the TMR for the construction phase,n@eommend to rely on long-run historical
averages as the primary source of evidence. Wem@end forward looking estimates based
on DGM should be used only as a cross-check, givesubjectivity of DGM evidence (as
evidenced by the differences between CEPA’s an@#mk of England’s DGM TMR
estimates). The use of historical evidence asasure of the expected TMR is supported by
the stability of the TMR over time as documenteéinancial literature.

Drawing on historical evidence, we estimate a TMRhie range between 6.5 and 7.1 per cent
(real, RPI-deflated). We note that our TMR deriwean historical data is lower than
forward looking evidence from the Bank of Englamthjch supports a TMR between 7.2 and

increase in RPI due to the methodological change@NS implemented in 2010. By contrast, the “fdareffect”, as
defined and calculated by ONS, can be summarisétheslifference between the CPI and RPI” arisiragf different
formulae used to aggregate price changes. Howtheformula effect measures the difference betvieeractual CPI
and a recalculated CPI using the RPI formula. Puoply, it is the effect of the RPI formula on the CRot the effect

of the RPI formula on the RPI. Since the two iedidiffer in other ways (e.g. they include différdems and place
different weights on the items they both includese two effects may not be identical. See: NEFOA42 Review of
Ofgem’s Estimate of the RPI Formula Effect, SecRohink:
https://www.spenergynetworks.co.uk/userfiles/filppA4_201408_NERA_ReviewOfOfgemEstimateRPIFormulaEffec
t.pdf

In contrast, the Bank of England estimates its DiBMising weighted average growth for the diffenegfions from
which FTSE companies derive their earnings as & lbd$ong-terms dividend forecasts and analystreges to
forecast dividends in the short-run.

40

NERA Economic Consulting 13



Construction Phase WACC

8.1 per cent. We also note that the bottom eraioffMR range is consistent with the latest
TMR precedent by the CMA from its 2014 NIE and 2@t&tol water determinatiors.

2.2.2. CEPA's beta estimates are understated due to  reliance on illiquid
comparators and unknown methodological issues

CEPA estimates an asset beta for the construchiaagoof 0.45 to 0.55, based on evidence
from allowed asset beta for RIIO-T1 for ScottishsTwer bound) and for comparator
companies from the UK construction sector (upperda). In selecting the comparators,
CEPA draws on “engineering and construction” congrusing Bloomberg's BICS
classification. This set comprises around thidgnpanies operating in the UK construction
and engineering markets.

We consider that Bloomberg’s set of thirty UK caonstion and engineering companies
represents a reasonable starting point for estgaltie beta for the construction phase. As
CEPA notes, UK construction and engineering firmdartake activities that appear most
closely linked to the nature of the activities uridieen by the TO during the construction
phase under the Competition Proxy model. The CditrgpeProxy model may provide some
risk mitigation relative to construction projectsdertaken in unregulated sectors, e.g.
recognising efficient cost overruns, which suggdstscomparators may face higher risk in
this aspect. On the other hand, the potentiadfsebmparators are not, unlike the
Competition Proxy model, delivering a single projeat instead will have a portfolio of
projects, and many also provide lower risk engiimgeservices and operations.

First, we have sought to replicate CEPA’s betawatmons using the full set of around 30
UK construction comparators as classified by Bloergb The only difference between our
and CEPA’s calculations relates to our use of aenuprto-date cut-off daté and limiting
the minimum level of net debt to zero when conwerthe equity beta into an asset Héta.

Based on the full set of UK construction comparstare calculate a five-year average of the
two-year asset beta of 0.71, substantively highan CEPA’s estimate of 0.55 (see Figure
2.3).

41 CMA (March 2014), NIE Limited price determinatiqn,13-39, Table 13.11 and CMA (October 2015), Brigtater
plc, A reference under section 12(3)(a) of the Whitdustry Act 1991, Report, p332, para 10.186.

42 We use a cut-off date ofMarch2018. Given that our cut-off date is five monthtet than that of CEPA’s report, the
constituents of the BICS group might not be the samfact, although we have obtained the same nuwbe
comparators, two of the companies (Van Elle Holdiagd Lakehouse) were listed less than 2 yearamgibience it is
not possible to calculate the 2-year beta.

43 A small number of companies in the sample heegativenet debt, i.e. debt less cash and cash equivateletss than
zero. We use a lower bound value of zero for #tedebt values in calculating asset betas in sasbsc The effect of
this assumption is to supress asset betas forcmpanies (relative to not imposing this constaint
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Figure 2.3
We calculate a five-year average of two-year asde¢tas of 0.71 (as of 2 March 2018),
substantively higher than CEPA’s estimate for the ame set of 0.55
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—Equity Beta (weighted) = Asset Beta (weighted)

Source: NERA analysis of Bloomberg data; Asset estisnated using FTSE All Shares index assumirgy zer
debt beta. The floor for the net debt used to derléhe equity betas is 0. Cut-off dafé ®arch 2018.

Using the same comparator set and methodologysfonating betas as described by CEPA
(with the exception of a later cut-off date andhaitlon minimum net debt), we calculate a
five-year average of the two-year asset beta div@e7calculate a five year average of two-
year asset betas of 0.71, far higher than CEPAxtexppvalue of 0.55. Thus, we conclude it
is not clear to us how CEPA has derived its reshith does not appear to accord with the
evidence that it states it has used.

Second, we have also considered the robustnerdividual asset beta estimates within
CEPA’s comparator group. In particular, we obséhat a number of companies within
CEPA’s comparator group have very low market céipgdion and are very thinly traded, as
demonstrated by bid-ask spreads substantially hitjiae 1 per cerlf CEPA's inclusion of
small illiquid companies in the comparator groupksly to result in downwardly biased
beta estimate&®> We therefore exclude the illiquid companies, wiitt-ask spreads
exceeding 1 per cent, which provides a narroweofs@tUK construction comparatofS.

4 For example, the full set employed by CEPA inchidempanies with a market capitalisation rangingif£2 million

(Trafalgar New Homes) to £4.1 billion (Spirax-Saktngineering).

4 Damodaran, A (1996), Investment Valuation: taoid techniques for determining the value of angtags187

46 gpirax-Sarco Engineering Plc, Homeserve Plc, BalReatty Plc, Kier Group Plc, Keller Group Plc, an Sindall

Group Plc, Ricardo Plc, Headlam Group Plc, Costawu Plc.
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Using this narrower set of comparators, we estirttedive-year average of two-year asset
betas, as per CEPA’s methodology, yielding an dsstetin the range of 0.61 (simple
average of comparator betas) and 0.79 (weightechgeef comparator betd¥). Our
average beta estimates are set out in Figure Bwlejghted basis) and Figure 2.5 (weighted
basis). Betas for each of the individual liquisng@arators are shown in Appendix A.

Figure 2.4
Considering actively traded companies only, 2-yeaasset beta over the last 5 years is
0.61 (unweighted average)
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Equity and Asset beta
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2011 2012 2013 2014 2015 2016 2017 2018

- Raw Equity Beta == Asset Beta
Source: NERA analysis of Bloomberg data; Asset éstinated using FTSE All Shares index assuming

zero debt beta. The floor for the net debt usetkttever the equity betas is 0. Cut-off ddféN2arch
2018.

47 As we have excluded the thinly traded and gelyesataller companies from the set, we considerithatreasonable to

rely on the unweighted as well as the weightedayebeta.

NERA Economic Consulting 16



Construction Phase WACC

Figure 2.5
Weighted average asset beta of the actively tradesdimple is 0.79
1.2 -
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- Equity Beta (weighted) — Asset Beta (weighted)

Source: NERA analysis of Bloomberg data; Asset éstinated using FTSE All Shares index assuming
zero debt beta. The floor for the net debt usetkttever the equity betas is 0. Cut-off ddféN2arch
2018.

The lower bound of 0.45 used by CEPA is based setdeta estimates for Scottish
Transmission Operators (TOs) at the RIIO-T1 prieeislon. CEPA selects Scottish TOs as
comparators, as it notes that they financed ralptikigh capex programmes at RIIO-T1.
However, we do not consider that the constructiskifaced by the TOs at T1, nor the
regulatory framework governing the constructiongghaupport the use of the T1 beta
decisions for the Competition Proxy model for tbkdwing reasons.

First, in terms of construction risk, Ofgem detared higher allowed asset betas at RIIO-1
for companies with greater exposure to construgigl(proxied by the projected
capex/RAB ratio). Among the regulated companiesitsh Hydro Electric Transmission
plc (SHET) faced the highest ratio (around 27 et @verage capex/opening RABand
received an allowed asset beta of 34&lthough the level of capex for SHET was higher a
a percentage of RAB compared to other energy n&sydris still not comparable to the

48 Ofgem (December 2012), RIIO-T1: Final proposatsNational Grid Electricity Transmission and NagbiGrid Gas,

Finance Supporting document, Figure 3.1, p.16.

49 Ofgem set an allowed cost of equity of 7 per @t a notional gearing of 55 per cent for SHEBsuAning an RfR of

2 per cent and ERP of 5.25 per cent (in line withsTow track) implies an equity beta of 0.95 andisset beta of 0.43
for SHET at RIIO-T1. Source: Ofgem (April 2012), RHT1: Final proposals for SP Transmission Ltd andtsh
Hydro Electric Transmission Ltd, p.23; Ofgem (Deb&m2012), RIIO-T1: Final proposals for National dri
Electricity Transmission and National Grid Gas,dfice Supporting document, p.24.
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delivery of a single greenfield asset with no erggRAB, and no lower risk operational
activities.

Second, we also do not consider that the regulagmgiyne governing the construction phase
of the Competition Proxy model provides a comparddNel of risk mitigation as the on-
shore RIIO network regime. For example, the onsirdlO network regime benefits from
an up-front ex-ante sharing factor, which appligsadly to under and to over-spends. By
contrast, Ofgem is not proposing a comprehensivanga sharing factor for the Competition
Proxy model, and instead overall costs will be sabjo an ex-post review (itself subject to
materiality thresholds) which imposes asymmetrid @gulatory risk. Ofgem itself
acknowledges that the approach is unlike Rflan addition, the Competition Proxy model
represents a new form of regulatory regime intredusy Ofgem, which may increase risk
perception by investors e.g. in relation to Ofgeapproach under its ex-post review (at least
in the initial phase).

For these reasons, we consider that the beta és$irfta the construction phase should
principally draw on construction and engineeringiparators which undertake similar
activities as the TOs during the construction phaster the Competition Proxy model. We
estimate an asset beta of 0.6 based on an (unwdjghdset beta for the set of 9 UK
construction comparators which meet the standquddity requirements.

2.2.3. CEPA's gearing drawing on project financed i  nfrastructure projects is
overstated

CEPA estimates a gearing for the construction pb&8&.5 per cent, based on the average of
actual gearing observed for its UK construction pany comparators (around 10 per cent)
and gearing for other onshore and offshore construprojects e.g. interconnectors (in the
region of 65 per cent).

We do not consider that the gearing associatedintiéinconnectors or other project financed
onshore construction projects presents relevardhyearks for determining the gearing for
the construction phase. Project financed assatsemtain (higher) levels of gearing based
on a structured financing arrangement. By contthetCompetition Proxy model as
proposed by Ofgem will be delivered by existinglosre TOs with corporate financed
structures in place (as discussed in more detagation 3.2.2).

We have considered historical evidence on actuaiigg for the set of 9 liquid UK
construction comparators considered in our betfysisan section 2.2.2. Our analysis shows
gearing levels of up to around 30 per cent forctmparators, which we consider provides a
reasonable basis for the notional gearing for thestuction phase of the Competition Proxy
model.

%0 Ofgem states thatWe intend to carry out an expenditure review atethé of the construction period on the less

certain costs and all cost areas deemed to bedeitsi NGET's control to determine which of thesescelsould be
included in an updated revenue allowance for HSBWe expect that this post-construction review foilis on cost
areas such as risk contingency for severe weathénacertain ground conditions. Unlike under RltBgse costs
would no longer be subject to a sharing factor aeapener mechanism during the construction petiSdurce:
Ofgem Draft Decision, p.33-34)
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2.2.4. CEPA cost of debt does not take into account impact of capex risk on
credit rating

CEPA estimates the cost of debt for the constrongiwase in the range of 1.6 to 2.3 per cent
(nominal) based on current (spot and 1-year averagkls on A/BBB rated iBoxx GBP
corporate non-financial indices with 3-5 and 5-argematurity.

We believe that the assumption used by CEPA foctedit rating is flawed.

CEPA'’s assumed credit rating of A/BBB fails to esfil the credit risk during the construction
phase of the Competition Proxy model. As noted/lopdy’s, capex risk is an important
determinant of the credit rating for regulated rerts>" Recent regulatory precedent also
supports the use of lower notional gearing fordazgnstruction projects. For example, the
Thames Tideway Tunnel (TTT) cost of debt allowaisdeased on iBoxx BBB UK non-
financials reflecting the higher risk associatethvtine construction project, and the lower
rating relative to GB water and other networksmi&irly, Phoenix Natural Gas (PNG) and
firmus notional cost of debt allowance is based8® reflecting the higher risk associated
with these networks, namely, the networks operatiena deferred revenue formufa.
Regulatory precedent supports that the notionadgdibr the construction phase of the
Competition Proxy model should be BBB as opposedE®A’s assumed A/BBB.

We estimate the cost of debt for the constructivasp of the Competition Proxy model as
follows:

= We calculate the current cost of debt of 2.1 peat ¢eominal), based on the 3-months
average BBB iBoxx corporate non-financial indicagw@-5 and 5-7 years maturity. We
use the 3-months average for the current costlaf elimate, as it strikes a balance
between current evidence while smoothing shortwalatility (although we accept that
shorter 1 month or 2 month averages would achiesimgar result).

= We calculate an uplift of 0.2 per cent, drawingseyear forward rate evidence to reflect
the expected increase in yields between now andssumed financing point in mid-
2018 ahead of the start of construction in 2019.

Overall, this provides a cost of debt estimate.8fgizr cent for the construction phase of the
Competition Proxy model starting in 2019.

Finally, we note that to estimate the cost of debthe construction phase, CEPA assumes
all debt required to fund capex will be raised opfr Such an assumption has important
implications for the associated pre-financing cadtaround 3 years on average before the
capex funded with that debt is recognised in th&Ra#s we discuss in the next section. An
alternative approach to assuming full pre-finanmhgapex would be to assume capex will

51 One of the categories of risk Moody's considenemsetting rating is “scale and complexity of tapex programme”,

which receives a 10 per cent weighting in the di/&taody’s credit score. Large capex programmd alo affect
companies’ financial metrics, which have a totap4® cent weight in the overall Moody’s credit seofSource:
Moody's (March 2017), Rating methodology, Regulatéettic and Gas Networks, p.4.)

52 UREGNI (15 September 2016), Price Control for Nemthireland’s Gas Distribution Networks GD17 — Fina
Determination
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be financed over the duration of the constructibase. In this case, an allowance could be
determined upfront (including an appropriate adanesit to reflect the expected change in
debt costs during the construction phase) or updatepost based on changes in the market
benchmark cost of debt between the decision antitteewhen financing is raised. For
example, the TTT licence allows for an update ®dbst of debt determined at licence award
based on change in the iBoxx BBB 10Y+ index attiime debt is issuetf

2.2.5. CEPA estimate of transaction costsistoolo w

CEPA proposes an allowance of 25 to 50 bps fostetion costs. CEPA states that its
estimate draws on 15-25 bps transaction costs @atbasset classes as well an estimate of
the cost of carry of 35 bps, assuming debt is daigdront and used to finance capex over the
construction period. CEPA does not provide anysujng evidence for its estimates.

We consider that CEPA fails to properly take intoaunt the shorter time-frame for
amortising debt issuance costs over the construpgoiod as well as the greater cost of carry
or liquidity costs associated with CEPA’s assumptb full pre-financing of capex ahead of
the construction phase.

Table 2.4 sets out recent regulatory precedentamsaction cost allowances. This shows
that the allowance for transaction costs lies eardinge of 10 to 60 bps, with transaction cost
allowances for the smaller water companies (Briétater) and smaller NI gas distribution
networks generally in the top end of this rane.

53 Ofwat (2015), Project Licence: Bazalgette Tunriglited, p.72-73

54 The higher transaction costs for smaller compareélects the element of fixed costs associatéld debt issuance
which need to be amortised over smaller debt ansount
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Table 2.4
Regulatory precedent on transaction costs

Decision Embedded debt New debt

Large regulated networks

Ofgem RIIO (2012-14) 0.20%* 0.20%*

CAA HAL/GAL (2014) 0.15%-0.20% 0.15%-0.20%

CMA NIE (2014) - 0.20%

Ofwat PR14 (2014) 0.10% 0.10%

NERL (2014) 0.10%-0.20% 0.10%-0.20%

TTT (2015) n/a 0.10% + liquidity allowance

Small water companies/ GDNs

CMA Bristol (2010) 0.30% 0.30%
CMA Bristol (2015) 0.20%-0.30% 0.10%
UREGNI (2016) 0.30%-0.60% 0.4%-0.6%

Sources: NERA analysis of regulatory determinatioNste: * At RIIO-1, Ofgem did not include a traction
cost allowance as it considered transaction costigeveovered by companies ability to outperform the
benchmark index due to the regulatory “halo effeatiich it estimated at 20 bps.

As set out above, UK evidence supports a rangetwden 10 to 60 bps and towards the
upper-end of this range for smaller networks wlaodhrmore comparable to the scale of the
HSB project under the Competition Proxy model. sTikibefore taking into account the
shorter amortisation period for the constructioagghdebt (5 years) compared to regulated
networks (typically around 20 years). Moreover,vage that regulators often also include
allowances for cost of carry in their overall tracon costs allowances. As we calculate the
cost of carry separately below, we deduct it frown transaction cost allowances provided by
regulators to calculate the relevant debt issuansts for the shorter construction phase.
Drawing on precedent, we assume a starting poiB0bps transaction cost allowance, based
on evidence for small regulated companies (e.gt@ji We then assume that this allowance
equally reflects the issuance costs (15bps) anddbieof carry (15bps). Taking only the
issuance cost element of 15bps and amortisingeit the shorter 5-year construction period
implies an annualised issuance cost of 60 bps30.&ps * 0.5 * (20 years / 5 years).

In addition to amortising issuance costs over tiater construction period, as explained
above, we also need to take into account the sutinggly higher cost of carry or liquidity
costs during the construction phase associated®&fRA’'s assumed full pre-financing of the
capex. Assuming full pre-financing, we estimatstad carry of around 100 bps, assuming
cash held on deposit earns 0.5 per cent réturn.

% We calculate the cost of carry by assuming @ik éeraised upfront in the middle of 2018 to finarthe notional debt

portion of capex over the construction period 2@023. We calculate the cost of carry of 96 bpshasequired uplift
to the cost of debt to ensure that the actualafodebt (based on debt issued in mid-2018) is eiutile allowed cost
of debt (based on debt-financed portion of capeararg the RAB over the construction period, assuraigiform
capex profile) and assuming that any cash heldeposit earns a 0.5 per cent return.

NERA Economic Consulting 21



Construction Phase WACC

Our estimate of around 100 bps for the costs afyaarigher than CEPA’s estimate of 35
bps, for which it provides no detailed explanatiwrassumptions, and seems implausibly low
particularly as it assumes debt is raised up-friomplicitly assuming a pre-financing period

of around 3 years on average.

In conclusion, we consider a total transaction aflstvance of 160 bps, calculated as the
sum of issuance costs of 60bps and cost of cartp@bps, is appropriate for the construction
phase of the Competition Proxy model which start8d19 and assuming full upfront
financing of the capex.

2.3. Corrected Construction Phase WACC

In this section, we present our alternative WACheste for the construction phase of the
Competition Proxy model starting in 2019, corregtiar the issues identified with CEPA’s
analysis in section 2.2.

Our WACC estimate is based on the following paramset

= ATMR of 6.5t0 7.1 per cent (real, RPI-deflatdoBsed on long-run evidence, as
discussed in section 2.2.1.

= ARfRoOf-1.7to -1.4 per cent (real, RPI-deflatedye use the CEPA’s estimate based on
current evidence on yield to maturity for 5-yedtsgibut apply an uplift of 0.74 per cent
to reflect the expected increase in 5-year gigaturing the construction phase, based on
evidence from forward markets.

= An asset beta of 0.6, based on the unweighted ge@sset beta for liquid UK
construction comparators, as discussed in sectih@.2

= A gearing of 30 per cent, drawing on actual geafimgonstruction comparators
included in our beta sample, as discussed in se2tih3.

= A cost of debt of -0.7 per cent (real, RPI), bagedurrent yields on BBB iBoxx
corporate non-financial indices with 3-5 and 5-angematurity, adjusted by the expected
increase in 5-year gilt rates to mid-2018 (as dised in section 2.2.4) and deflated using
CEPA’s RPI inflation of 3.0 per cent.

= A transaction cost estimate of 160 bps, based 60dspance costs and 100 bps cost of
carry/liquidity allowance, as discussed in secfdnh5.

Overall, we estimate a vanilla WACC (real, RPI-d&dtl) of 4.0 to 4.4, as shown in Table 2.5
below.

We note that the WACC estimate should be updateskclto the start of the construction
period, in particular for the cost of debt, to eefl changes in market conditions and the
expected financing date for the HSB project.

% We have cross-checked CEPA’s inflation assumpting inflation forecasts from the HMT and OBR foe th

construction period starting in 2019 (as shownabl& 3.5) and conclude that CEPA’s assumption isistant with
this evidence.
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Table 2.5
We estimate a vanilla WACC of 4.0 to 4.4 per centdal, RPI-deflated) for the
construction phase of the Competition Proxy modeltarting in 2019, substantially
higher than CEPA

NERA NERA CEPA CEPA
Lower Bound Upper Bound Lower Bound Upper Bound

Gearing 30% 30% 37.5% 37.5%
Real TMR 6.5% 7.1% 4.4% 5.3%
Real risk-free rate -1.7% -1.4% -2.4% -2.2%
ERP 8.2% 8.5% 6.8% 7.5%
Asset Beta 0.60 0.60 0.45 0.55
Equity Beta 0.86 0.86 0.72 0.88
Real cost of equity 5.3% 5.9% 2.5% 4.4%
Real cost of debt -0.7% -0.7% -1.4% -0.7%
Transaction costs 1.6% 1.6% 0.25% 0.50%
Total real cost of debt 0.8% 0.8% -1.1% -0.2%
WACC (real vanilla) 4.0% 4.4% 1.12% 2.70%

Source: NERA calculations

In contrast, CEPA’s vanilla WACC range is 1.12 té@per cent (real, RPI-deflated). This
estimate is significantly lower compared to ourmeated vanilla WACC range of 4.0 to 4.4
per cent.

The key difference reflects CEPA’s substantial ustd¢ement of the cost of equity based on
understated TMR which places too much weight on £&Rawed current DGM evidence,
understated beta based on use of illiquid compera®well as onshore TOs which are
subject to less risk than the Competition Proxy eho€CEPA also understates the cost of
debt, principally due to understating transactiosts.
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3. Operational Phase WACC
3.1.  Summary of CEPA proposed WACC °’

CEPA proposes a vanilla WACC of 0.6 to 1.75 pet ceal (RPI-deflated) for the
operational phase of the Competition Proxy modetisig in 2024 and covering a period of
25 years?® The individual components of CEPA’s proposed WASE summarised in Table
3.1 below.

Table 3.1
CEPA estimates a vanilla WACC of 0.6 to 1.75 per a¢real (RPI-deflated) for the
operational phase of the Competition Proxy model atting in 2024
CEPA CEPA

Lower Bound Upper Bound

Cost of debt (nominal, pre-tax) 3.50% 3.75%
Cost of equity (nominal, post-tax) 7% 9%

Gearing 85% 80%
WACC (nominal, vanilla) 4.03% 4.80%
Inflation (RPI) 3.4% 3.0%
Cost of debt (real, pre-tax) 0.10% 0.73%
Cost of equity (real, post-tax) 3.48% 5.83%
WACC (real RPI, vanilla) 0.60% 1.75%

Source: CEPA (January 2018), Review of cost oftalmnges for new assets for Ofgem’s networkssitin,
section 7

CEPA’'s WACC is based on a cost of equity of 7 fwe® cent (nominal post-tax), estimated
from equity IRRs implied from bids for OFTO licessaguring the second and third tender
rounds (TR2 and TR3) of 8 to 9 per cent, adjustadmivards for market movements in
equity returns since TR2 and TR3, as proxied byigha in the RfR and TMR. CEPA uses a
gearing of 80 to 85 per cent, in line with the OFd¥dence.

CEPA estimates a cost of debt of 3.5 to 3.75 (natphibased on current yields on A and
BBB iBoxx GBP corporate non-financial indices witd+ years maturity, adjusted upwards
by 50bps to reflect the expected increase in yiefto the start of the operational phase in
2024 based on evidence from 20-year forward giitba10bps transaction costs allowance.

5 CEPA (January 2018), Review of cost of capital esrfigr new assets for Ofgem’s networks divisiotiea 7.

%8 CEPA also presents a “current” estimate of theatfmnal phase WACC of 0.19 to 1.26 per cent real {fRkfated)

vanilla, but in practice there are no projects \Whace expected to enter the operational phase timel€ompetition
Proxy model at the present time.
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To calculate the WACC in real (RPI-deflated) teri@EPA deflates the nominal cost of
equity and debt values using forecast RPI inflatbB.0 to 3.4 per cent, derived from 10 to
20 year breakeven inflation evidence.

In relation to setting the operational phase WACEPA notes that Ofgem can either
determine this figure upfront (i.e. prior to thenamencement of the construction phase) or
update the allowance upon completion of the constm phase (i.e. in 2024). The above
estimates relate to the first option of setting\WWA&CC upfront.

We have identified a number of issues with CEPAtneates, which lead to a substantial
understatement of the operational phase WACC, adiseess in section 3.2. We also
present alternative estimates of the operationas@WACC in section 3.3, correcting for
CEPA's errors.

3.2. Issues with CEPA calculations
3.2.1. CEPA’'s OFTO equity IRR numbers are not evide nced

CEPA considers that the implied equity IRRs forcassful bidders for TR2 and TR3 OFTO

projects provide an appropriate benchmark for ts¢ of equity during the operational phase
of the Competition Proxy model. In its report, @Efates that successful OFTO bidders in
TR2 and TR3 bid an IRR of 8 to 9 per cent (nompst tax)>

However, CEPA provides no supporting evidence diplied source for its estimate of
equity IRRs for TR2 and TR3. Unless CEPA providegporting evidence, we do not
consider that such figures provide a reliable bisisetting the allowed cost of equity for the
operational phase of the Competition Proxy modkelr example, we have no means of
understanding which and how many projects the caede relates to or how CEPA derived
the equity IRRs and therefore how such numbersidhmuinterpreted.

Indeed, the only evidence that CEPA quotes on gdRRRs for OFTOs is the 2012 report by
the National Audit Office (NAO) on the outcomestioé TR1 OFTO regime. In this report,
the NAO provides an estimate of the equity IRR&®fo 11 per ceri In its report, CEPA
incorrectly refers to the NAO report as suppor@ngto 11 per cent equity return, further
undermining confidence in CEPA'’s cost of equitylgsia.®

To understand the appropriateness of the OFTOeltRIRs (e.g. as quoted by the NAO) as a
benchmark for the cost of equity for the operatigrease of the Competition Proxy model, it
is important to understand how the bidding prodes©FTO projects operates. Bidders for
OFTO projects bid and are evaluated based onph&posed revenue stream over the OFTO
licence period®® Equity IRRs targeted by investors for OFTO prigeare therefore

% CEPA (January 2018), Review of cost of capital esnigr new assets for Ofgem'’s networks divisioB4p- 55.

50 NAO (June 2012), Offshore electricity transmissia new model for delivering infrastructure, p.29.

61 CEPA (January 2018), Review of cost of capital esfgr new assets for Ofgem’s networks divisioB4p.

%2 The bidding criteria place a 60 per cent weighthee bidders proposed revenue stream and a 4fpeweight on

quality of the underlying assumptions. See e.ge@f§October 2014), Invitation to Tender DocumentTfender
Round 3 (TR3): Westermost Rough, p.60-62.
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unknown and can only be backed out from the avigleabidence. To calculate an equity
IRR implied by the winning bidder’s revenue stredine, NAO (or indeed CEPA) have to
make a number of assumptions on e.g. forecast apegxapex costs, tax, cost of debt
financing including forecasts or gearing. Neittitex NAO report nor CEPA provide the
details on these crucial assumptions.

It is therefore impossible to use the NAO (or CERAdted figures for the purpose of setting
the cost of equity for the operational phase, uhi#l clear on what basis they were derived
and therefore what adjustments may be requiredltulate the cost of equity for the
Competition Proxy model (e.g. adjustments for eigcost outperformance, financing
outperformance, changes in capital structure, axylifferential e.g. from tax losses relief at
group level, or additional sources of sharehold&irn via the availability incentive).

At best, the equity IRRs quoted in the 2012 NAGorepf 10-11 per cent, which represents
the only evidence available on OFTO equity IRRs, lsa used as a high-level cross check on
the cost of equity calculated using a standardbotip CAPM approach, as we discuss in
section 3.3.

3.2.2. CEPA's conversion of OFTO equity IRRs to ons  hore COE is flawed

CEPA uses the OFTO equity IRR of 8 to 9 per cenf®2 and TR3, and applies a 100 bps
downward adjustment to the bottom end of the raogecount for changes in investors’
expected equity returns since TR2 and TR3 (promteluded over the period 2013 to

2016) and the start of the operational phase id 20@sed on movements in the RfR and
TMR evidence®® CEPA then uses this adjusted range of 7 to @ger(nominal, post-tax)
together with a gearing of 80 to 85 per cent base@FTO evidence and uses this as the cost
of equity for the operational phase of the ComjmatiProxy model.

Notwithstanding the issue of CEPA'’s lack of evidesapporting the OFTO equity IRRs of 8
to 9 per cent in TR2 and TR3 and the underlyingiaggions (as discussed in the previous
section), CEPA’s conversion of the OFTO equity IR®a cost of equity for the operational
phase of the Competition Proxy model is flaweddamumber of reasons.

First, CEPA’s proposed adjustment of 100bps tddtwer end of the OFTO IRRs for decline
in investors’ expected equity returns between 22AB6 and the start of the operational
phase in 2024 is entirely unwarranted. As we disdn section 2.2.1.2, financial theory
supports an inverse relationship between the RtRtlae ERP with the TMR being relatively
stable over time, implying that no adjustment ® RR evidence is required. Moreover,
CEPA'’s 100bps downward adjustment is particulariplausible, given CEPA’s own

5 Inits calculations, CEPA applies two adjustmeatis original 8 to 9 per cent OFTOs equity IRRgan First, it

applies a downward adjustment of 50-100bps to platdcurrent” estimate of the cost of equity foe thperational
phase. This adjustment is based on evidence argekan discount rate since 2013-2016 reportedI} H
Infrastructure (around 1 per cent), changes in nahgilt yields since 2013-2016 (69bps) and chamy&EPA’s
DGM evidence since 2013-2016 (53bps). Second, C&iphies an offsetting upward adjustment of 50bgsstapper
bound estimate, to account for the expected inergathe risk-free rate up to 2024, the start efdperational phase.
These adjustments overall result in a 100bps dowahadjustment to the lower bound of CEPA's origieqlity IRRs
for OFTOs in TR2 and TR3. Source: CEPA (January 2R&Yiew of cost of capital ranges for new assats fo
Ofgem’s networks division, sections 7.2.2 and 7.6.2
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assumptions on the evolution of the risk-free Pat&pecifically, CEPA first calculates that
risk-free rates since TR2 and TR3 (2013-2016) lialen by 69 bpS® Subsequently, CEPA
assumes that risk-free rates will increase byEOup to 2024, the start of the operational
period®® This implies a mere 19bps reduction in the rigefrate between 2013-2016 and
start of 2024, under CEPA’s own assumptions, bdftkimg into account the negative
relationship between the RfR and the ERPn this context, it is therefore not clear to us
why CEPA considers a downward adjustment of 10@bpsbe justified. We conclude that
no downward adjustment to OFTO equity IRRs for ¢esnin investors’ expected equity
returns between TR2 and TR3 (2013-2016) and thieddtthe operational phase in 2024 is
required.

Second, CEPA uses the equity IRRs for OFTOs basedgearing of 80 to 85 per cent
directly as the cost of equity for the operatigolahse of the Competition Proxy model.
CEPA's proposed gearing is far higher than emgiegalence on gearing for onshore GB
electricity transmission companies, which lies w55 and 63 per cent (see Table 3.2). It
is also far higher than regulatory determinatiohsational gearing of between 45 and 65 per
cent (see Table 3.3). Similarly, Moody’s ratingthwalology for regulated utilities suggests a
gearing of 45 to 60 per cent and of 60 to 75 pat fr A and Baa rating respectivef{.

Table 3.2
CEPA’s assumed gearing of 80 to 85 per cent, based OFTOs, is far higher than
actual gearing for GB TOs

Actual gearing (March 2017)

NGET 58%
SHET 63%
SPT 55%

Source: NGET Regulatory Account Statements 2018/g081); computed as net debt/RAV for SHET based
on Directors report and regulatory financial statents, year ended 31 March 2017 (p.2 and p.34); and
computed as net debt/RAV using net debt in SP iiiae®n Corporate report and regulatory accounts fo
the year ended 31 March 2017 (p.3) and RAYV in Sddmission Annual Performance Report 2016/17

(p-25).

8 CEPA (January 2018), Review of cost of capital esfgr new assets for Ofgem’s networks divisioB5p.

8 CEPA (January 2018), Review of cost of capital esnfgr new assets for Ofgem’s networks divisiorhl&@& .4, p. 56.

% CEPA (January 2018), Review of cost of capital esnigr new assets for Ofgem’s networks divisiorhl@a.10, p. 61.

57 As we discuss in section 3.2.3, we consider CERAfBnate of the expected increase in governmeamd pilds up to

2024 is understated.
% Moody’'s (March 2017), Regulated Electric and Gaswérks, Rating Methodology, p.19.
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Table 3.3
CEPA'’s assumed gearing of 80 to 85 per cent, based OFTOs, is far higher than UK
regulators’ notional gearing assumptions of 45-65qr cent

Notional gearing

Ofgem GDPCR?7 (2007) 62.5%
Ofgem DPCR5 (2009) 65%
Ofwat PR09 WaSCs (2009) 57.5%
Ofwat PR09 WoCs (2009) 52.5%
CC Bristol (2010) 60%
RIIO GD1 (2012) 65%
CAA Heathrow (2014) 60%
CAA Gatwick (2014) 55%
CMA NIE (2014) 45%
RIIO ED1 (2014) 65%
Ofwat PR14 (2014) 62.5%
CMA Bristol (2015) 62.5%

Source: NERA analysis of regulatory determinations.

Regulatory precedent as well as rating agency guoalauggest that a gearing level of around
60 per cent, in line with actual gearings for onehbO networks, including National Grid
which will be delivering the HSB project, is mongpaopriate for setting the cost of equity

for the operational phase of the Competition Pnmoglel, instead of assuming a highly
leveraged securitised financial structure as CEBdsd

However, assuming a 60 per cent gearing requiresipustment to CEPA’s equity IRRs for
OFTO calculated at 85 per cent gearing. Such prsdent poses two key methodological
issues. First, it requires assumptions about tkee sk, RfR and TMR associated with the
OFTO IRRs, which are unknown. Second, at the OG&&ring levels of 80 to 85 per cent, it
is likely that debt will take on some equity riskplying that OFTO IRRs should be de-
levered using a positive debt beta. These adjugsyae not trivial, and the OFTO bids do
not provide the requisite evidence for calculasngh adjustments.

CEPA simply ignores these difficulties by assumangghly leveraged structure for the
operational phase; but that structure is patertdtysapported by empirical evidence for
National Grid who will be delivering the HSB projexr regulatory decisions.

Third, CEPA also uses an incorrect measure oftiofiao derive a real cost of equity from
the nominal equity IRRs for OFTO. CEPA calculatesreal cost of equity for the
Competition Proxy model by deflating the nominaligg IRRs from TR2 and TR3
(concluded in 2013-2016) with expected RPI inflatad 3.0 to 3.4 per cent calculated as of
2017%° This is incorrect, as the nominal IRRs calculateer the period 2013-2016 include

8 CEPA (January 2018), Review of cost of capital esnfgr new assets for Ofgem’s networks divisioB9pLable 7.8
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inflation expectations over the duration of the @Hicence_as of 2013-2016 as opposed to
expected inflation in 2017. Drawing on 10-yeardieven inflation evidence, we calculate
the average expected RPI inflation over the pe2i@ti3-2016 of 2.9 per cent, which is far
lower than CEPA’s assumed inflation of 3.0 to 3aftulated as of 2017. This suggests that
CEPA's real cost of equity is understated by 1M®p8 for this factor alone.

In conclusion, we do not consider that OFTO eglRiigs provide a reasonable basis for
estimating the cost of equity for the operatiortadge of the Competition Proxy model, given
the absence of public evidence on the bid IRRseaed if there were, there are too many
unobserved and/or subjective assumptions requiradjust these IRRs, e.g. for differences
in gearing, inflation expectations, bidder assuonion incentives and cost, tax or financing
outperformance. Instead, the allowed cost of gghbuld be based on the established
CAPM method, as we set out in section .3.3.1.

3.2.3. CEPA’s cost of debt is understated for a num  ber of factors

CEPA calculates the cost of debt based on a sjbl gear average yields of iBoxx
corporate non-financial indices with 10+ years matuwith low end based on A rated

iBoxx index and the top and based on A/BBB rateakiBindices. CEPA also adjusts the
current yields upwards by 50bps to account foretkgected increase in yield based on 20
year forward gilt evidence and adds an allowancEObps for transaction costs, resulting in a
nominal cost of debt of 3.5 to 3.75 per cent fa228

There are a number of issues with CEPA'’s estimatdésh lead to a substantial
understatement of the cost of debt in 2024 fooerational phase of the Competition Proxy
model.

First, CEPA’s assumed A rating for the bottom ehthe range is wholly inconsistent with
its assumed gearing of 85 per cent for the bottoch éccording to Moody’s rating
methodology, Baa rated utilities should have aiggasf 60 to 75 percent and A rated
utilities of 45 to 60 per cent, far below CEPA'samed 85 per cenft: The ability to
achieve A/BBB rating at 80 or indeed 85 per cemtrigeg is also highly questionable, given
rating methodology guidance discussed above.

Highly leverage financial structures, as proposg@BPA, typically employ structured debt
portfolios with several tranches of debt with diffiet seniorities (and therefore ratings). This
further complicates the estimation of cost of apinder CEPA’s assumed highly leveraged
financial structure for the operational phase ef @ompetition Proxy model. In contrast, a
notional gearing assumption of around 60 per ¢enine with the corporate financed
onshore TOs, can be combined with an A/BBB ratisguaption as is the standard approach
in GB utility regulation.

Second, in choosing the benchmark index for thé aiodebt, the average remaining tenor of
the constituent bonds should match the lengthebiterational phase period, as this is also

0 CEPA (January 2018), Review of cost of capital esnfigr new assets for Ofgem’s networks divisioB3m@nd p.61.

™ Moody’s (March 2017), Regulated Electric and Gaswérks, Rating Methodology, p.19.
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the expected tenor at issuance for the Competromy model. CEPA chooses a 10+years
benchmark iBoxx index, which has a remaining matwf around 21 years, which is shorter
than the length of the operational phase of 25sye#fe consider that a more appropriate
benchmark for the operational phase would be tiBBB/15+ years iBoxx index, with a
remaining maturity of around 26 years which moresely matches the length of the
operational period of 25 years (see Table 3.4 below

Table 3.4
CEPA's proposed use of 10Y+ index is too short reli@e to operational period of 25
years
A/BBB iBoxx 10yr+ A/BBB iBoxx 15yr+
Years to maturity (3 months average) 21.1 26.2
Yield to maturity (3 months average) 3.09% 3.19%

Source: NERA analysis of Factset data. Cut-ofédatd March 2018.

Third, CEPA calculates an uplift to account for exfed increases in interest rates up to 2024
of 50 bps based on 20-year forward rate gilt evtdenVhile the 20-year maturity

assumption is consistent with CEPA’s proposed berack index, we prefer to rely on 10

year maturity gilts for estimating the expected@ase in interest rates from forward rate
evidence, as the long end of the yield curve wisalequired for estimating forward rates for
longer maturities is illiquid. Using 10 year fomdlarate evidence (as opposed to CEPA’s 20
years) supports a higher uplift of 86 Bps.

Finally, we note that if Ofgem were to determine WACC for the operational phase after
the completion of the construction phase, it shoake into account the time lag between the
decision and the point at which the debt for therapponal phase is expected to be issued.
Such an adjustment does not appear to be reflec€BPA’s “current” estimates of the cost
of debt.

3.2.4. CEPA's RPI inflation forecast is overstated  at top end

In deriving the real cost of debt from the nomirBaxx benchmark, CEPA uses an RPI
inflation of 3 to 3.4 per cent, on spot and 1 y&arage of 10 (bottom end) and 20 years (top
end) RPI breakeven evidenCe.

CEPA's reliance on the 20-year breakeven evideoctht top end of its inflation estimate is
not appropriate, given the well documented distoiin the index-linked gilt market for
long maturities”* CEPA's overstatement of RP! inflation is appanghen considering
alternative evidence from the OBR and HMT, commardgd by UK regulators including

2 Calculated as the 3-months average of weekly 40 fpeward rates for January 2024 based on Bloomtbetay

CEPA (January 2018), Review of cost of capital esrfgr new assets for Ofgem’s networks divisioB9pTable 7.8.

" Alarge portion of the long-dated ILD gilt is ety UK pension funds for asset-liability managembnt the pension

funds do not actively trade their bonds, becausdidhility matching portfolios are in generallybedanced passively.
Therefore, the majority of the long-dated ILD giilarket is infrequently traded and lacks liquidifyee discussion e.g.
in Competition Commission (March 2014), Northerrdrel Electricity Limited price determination, p.23-
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the CMA as a basis of forecasting inflatigrwhich support long-term forecast of 3 to 3.1 per
cent, in line with CEPA’s bottom end inflation faeest from 10-year breakeven evidence (see
Table 3.5 below).

Table 3.5
Forecasts from HMT and OBR support RPI inflation of 3 to 3.1 per cent
2018 2019 2020 2021 2022
HMT (Feb 2018) 35 3.0 3.0 31 3.1
OBR (Mar 2018) 3.7 3.0 2.9 2.9 3.0

Source: HM Treasury (February 2018), Forecaststfa UK economy: a comparison of independent farsca
p.16; and Office for Budget Responsibility (Mard18), Economic and fiscal outlook, p.83.

3.3. Corrected Operational Phase WACC

In this section, we present our alternative WACheate for the operational phase of the
Competition Proxy model, correcting for the issigestified with CEPA’s analysis in
section 3.2.

3.3.1. We employ CAPM to estimate operational phase  cost of equity

We do not consider that the OFTO IRRs provide ageable basis for estimating the cost of
equity for the operational phase of the CompetiBooxy model. There is no verifiable
public evidence on the bid IRRs, and even if thveeee, the assumptions required to adjust
these IRRs (e.qg. for differences in gearing, irdlaexpectations, bidder assumptions on
incentives and cost, financing and tax outperfortequare too many and unobservable to
objectively derive a comparable cost of equitytfer onshore model.

By contrast, the application of a bottom-up CAPNdxhcost of equity provides an
established and objective approach to estimatiagtist of equity, which we set out below.
The OFTO IRR can at best apply as a cross-chetheoGAPM.

We discuss each of the CAPM COE parameters indlfmning sections.

We estimate a TMR of 6.5 to 7.1 (real, RPI-deflat8dbased on long-run historical
evidence

For the TMR, we use a long-run historical estin@it6.5 to 7.1 per cent (real, RPI-deflated)
as we explain in section 2.2.1, the same approsiébr ahe construction phase.
Notwithstanding its use of OFTO IRRs, CEPA alsoegyp to support the long-run historical
approach to the TMRs for the interconnector capfermadt model which covers a period of 25
years, in line with the length of the operationiaage of the competition proxy mod®l.

For our RfR, we propose to adopt a range of 1.25Q@ger cent, implying an ERP of 5.25 to
5.1 per cent calculated as the residual under a @pfRoach. Our 1.25 lower bound RfR is

S CMA (October 2015), Bristol Water plc, p.313

6 CEPA (2018), Review of cost of capital ranges fwmssets for Ofgem’s network division, p.3 and 65.
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based on recent regulators decisions which partiaflect the recent observed reduction in
interest rates while the 2 per cent upper bouthd$ed on regulatory decisions before the
abnormal period of very low gilt yields (as sumrsed in Table 3.6 below).

Table 3.6
Regulatory precedent on RfR determinations
Date Real RfR (%)
Ofwat PR09 Apr 2009 2.0
Ofgem DPCR5 Dec 2009 2.0
CC Bristol Feb 2010 2.0
CAA NATS Oct 2010 1.75
Ofgem RIIO-T1 Apr 2012 2.0
Ofgem RIIO-GD1 Dec 2012 2.0
CAA Heathrow/Gatwick Q6 Feb 2014 0.5
CAA NATS Feb 2014 0.75
CMA NIE Mar 2014 1.5
Ofwat PR14 Dec 2014 1.25
UR PC15 Dec 2014 1.5
CMA Biristol Oct 2015 1.25
UR GD17 Sep 2016 1.25

Source: NERA analysis of regulatory decisions

We estimate an asset beta of 0.36 to 0.42 baseduit and European enerqy network
empirical evidence

We estimate an asset beta for the operational pifabe Competition proxy model based on
UK and European listed energy network betas, asrarised in Table 3.7 and Table 3.8
below.

T \We note that forward rate evidence supports laiskrfree rates compared to historical regulafmgcedent. However,

given our equity beta is close to 1, the split letwthe RfR and ERP components of the TMR has a miminpaict on
the cost of equity.
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Table 3.7
UK energy network comparator asset betas
1 Year 2 Years 5 Years
National Grid 0.53 0.36 0.39
SSE 0.44 0.60 0.57

Source: NERA analysis of Bloomberg data; Asset bstisnated using FTSE All Shares index assumirg zer
debt beta, and using net debt for un-levering theitg beta. Cut-off date"2March 2018.

Table 3.8
European energy network comparators asset betas
1 Year 2 Years 5 Years
Terna (ET Iltaly) 0.55 0.45 0.41
Red Electrica (ET Spain) 0.53 0.38 0.40
Snam (GT ltaly) 0.58 0.46 0.42
Enagas (GT Spain) 0.46 0.34 0.38
Acea (ED ltaly) 0.59 0.39 0.32
Gas Natural (GD Spain) 0.46 0.47 0.47
Average 0.53 0.42 0.40

Source: NERA analysis of Bloomberg data; Asset estisnated using FTSE All Shares index assumirgy zer
debt beta, and using net debt for un-levering tingity beta. Cut-off date"®March 2018.

In order to interpret the empirical evidence, weehalso considered the relative risks of the
operational phase of the Competition Proxy modeigared to regimes for the listed UK and
European comparators.

Table 3.9 summarises the risks borne by investanggl the operational phase under the
proposed Competition Proxy model, as compareddadriiiO regime.
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Table 3.9
Relative risk of competition proxy model vs. RIIO

Competition Proxy Model for
RO HSB — Operational Phase

Form/lengthof + Revenue-cap * Revenue-cap
revenue period ¢ 8-years e 25years (startin 2024)

« Cost allowances set for a duration of 25 years
(indicative allowance set at pre-construction stage,
finalised post construction)

» Opex reopener for low probability, high impact events

« Expert review of totex (subject to materiality threshold), and for unanticipated
Setting cost - DB pension deficit recovery over 15yrs with changesin law, in line with OFTO
allowances 3Y re-valuation « Intra-period allowances for capex upgrade necessary to
* Re-openersfor some costs build additional connections (under competition regime
if it meets the criteria; otherwise based on RIIO
arrangements)

» Tax undecided if up front allowance subjectto trigger
events, or pass through

« Sharing through Totex Incentive Mechanism
Outturn cost risk (TIM) * NGET bears full cost risk during operational phase, but
& incentives » Uncertainty/pass-through of non-controllables  an adjusted sharing factor applies during construction
» Disapplication of price control

Financing cost

risk e COD update = 10Y trailing average iBoxx ¢ No sharing mechanism, TO bears full risk
ggslitg/e?(gut at " Performance incentives : * RIIO incentives remain applicable, esp. Energy Not
; . P * NGET:+0.6/-1.4%0f RORE Supplied incentive
incentives
S"a”d'r.‘g’ * No strar_]dlng risk for ET in short-term, _but No additional risk compared to RIIO (potential benefit of
competition/ uncertainty over future role and operation of .
) - ) shorter asset life)
regulatory risk system from distributed generation

Source: NERA analysis of Ofgem documents

The proposed Competition Proxy model retains mapgets of the RIIO framework,
including revenue cap regulation and applicatiomoéntive mechanisms.

Under the Competition Proxy model, Ofgem intendsebcost allowances for the entire
duration of the operational phase, i.e. 25 ye#rproposes to set indicative allowances for
opex and capex under both project phases at thedPAssessment stage, i.e. before
construction, taking into account the TO’s Projgssessment submission (in line with RIIO).
The allowances for the operational phase will halfsed at the post-construction review. At
that time, Ofgem will review less certain or cotlable capex categories and decide which
ones to include in its updated allowance. It aifo have the option to update the initial
opex allowance following this revie(f.

Reopeners are limited to specific circumstancesioeitof the TO’s control. For opex, this
includes low probability, high impact events and@miticipated changes in the law. For capex,

8 Ofgem (23 January 2018), Hinkley-Seabank projeatded-to consultation on delivery model, para4-21.24, 4.28.
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Ofgem can make an additional allowance for upgragegsssary to build additional
connectiong?#°

Based on our review of Ofgem’s minded-to consudtative have identified the following
key differences between the Competition Proxy madel the RIIO regim&*

= Revenue allowance set for a period of 25 yearsowithe-sets, as opposed to 8 years
under RIIO;

= During the operational phase, no risk sharing meishafor outturn operating and
financing costs, implying that investors bear thkdost risk during that period; and

= Project-specific protections for the effects of mgeoutside of the TO’s control.

The long revenue period of 25 years and the absanisk sharing for outturn costs during
the operational phase, suggests that the CompeRtioxy model is higher risk. Offsetting
this, we also expect that the operational costscased with these assets are lower (as a
proportion of revenues) than for networks, implyloger operational leverage and lower
risk.

We have also compared the proposed competitioryprmdel to other regulatory regimes in
Europe, reaching similar conclusions as in our canspn to RIIO as we explain in
Appendix B.

In summary, we find factors which imply higher rigk the operational phase of the
Competition Proxy model relative to the comparaferg. long revenue period and absence
of cost risk sharing), offset by factors which impbwer risk (e.g. lower operational leverage
due to lower share of opex as a proportion of reesrduring the operational phase). In the
absence of detailed analysis of how these factassaffset each other (e.g. detailed
assessment of comparative operational risks) atwknhin the absence of alternative listed
comparators, we recommend relying on the obsere&stor listed comparators as a basis
for estimating the asset beta for the Competitimxy model.

Based on our comparator evidence, we estimateibéta range of 0.36 to 0.42. Our lower
bound is based on the 2-year asset beta for Nati#nh (we do not draw on betas for SSE
given this reflects risks associated with SSE’segation assets). Our upper bound is based
on the average of the 2-year betas for Europetatlenergy networks.

®  Ofgem (23 January 2018), Hinkley-Seabank projeatded-to consultation on delivery model, paf04- 4.33.

8 Ofgem (23 January 2018), Hinkley-Seabank projeatded-to consultation on delivery model, Appendlisvith

regard to capex, Ofgem’s own assessment is thardimbility for additional capacity requiremergshigher for HSB
than for OFTO (and OFTO does not have to spendiaddl capex >20% of initial investment), implyitigat investors
in HSB face higher risk in this regard.

81 Ofgem (23 January 2018), Hinkley-Seabank projaatded-to consultation on delivery model, para 4.51, 4.12,

Appendix 4.
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We use a gearing of 60 per cent assuming a corpoedfinanced structure in line with
onshore networks

To estimate the cost of equity, we use a gearir@pgder cent, in line with the empirical
evidence for onshore GB transmission networkstiag/s in Table 3.2), given Ofgem’s
proposals under the Competition Proxy model eneighgt National Grid, a corporate
financed TO, will be delivering the HSB project.

Table 3.10 sets out our estimate of the cost oftefased on the above parameters. Overall,
we estimate a post-tax cost of equity of 6.0 toréad (RPI-deflated) for the operational
phase of Competition Proxy model.

Table 3.10
We estimate a post-tax cost of equity for the opetimnal phase of Competition Proxy
model of 6.0 to 7.4 (real, RPI-deflated)

NERA NERA Approach

Lower Bound Upper Bound
Gearing 60% 60% Actual gearing of GB onshore TOs
Real TMR 6.5% 7.1% LR historical evidence
Real RfR 1.25% 2.00% Regulatory precedent
ERP 5.25% 5.1% TMR - RfR
Asset beta 0.36 0.42 UK and European comparators
Equity beta 0.90 1.05 Calc.
CoE (real, post -tax) 6.0% 7.4% Calc.

Source: NERA calculations

As a cross check on our CAPM cost of equity, weveonour cost of equity estimates to
nominal values and adjust for gearing of 80-85qast for comparability with the NAO
reported equity IRRs for OFTOs of 10 to 11 per célttis provides an estimate of a nominal
post-tax cost of equity of 11.9 to 13.9 per cestdgplained in Appendix C). We note that
this is somewhat higher than the NAO range of 1Dligper cent. However, as discussed in
section 3.2.1, it is not clear under what assumpgtibe NAO derived its reported equity
IRRs and to what extent it includes all sourcemwéstor returns (e.g. including cost, tax,
financing and incentives outperformance), which maye been omitted by the NAO but
would increase the expected IRR earned by inve$to@iven the NAO numbers are
unlikely to reflect the these additional sourcesekstor return (e.g. tax losses relief at
group level, incentive revenues), we conclude dliatcost of equity estimates for the
operational phase of the Competition Proxy modelbaoadly consistent with the NAO
reported figures on equity IRRs for OFTOs.

8 OFTOs receive additional payments where avaitgluif the network exceeds 98 per cent. Ofgem §30éports that

10 out of 13 OFTOs exceed the availability target] according to Ofgem (2016) there were 10 outpexérs out of
12. Source: Ofgem (2015), Offshore Transmissiom@virRevenue Report, p.3 and Ofgem (2016), Offshore
Transmission Owner Revenue Report, p.3 and p.5.
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3.3.2. We estimate cost of debt based on benchmark indices and forecast
increase in yields up to 2024

We estimate cost of debt for the operational plodsiee Competition Proxy model, based on
3 months average of the iBoxx 15+ year corporatefim@ancial indices with A/BBB rating,
correcting CEPA'’s use of a 10+ year maturity ingdych is too short compared to the 25-
year operational period (as discussed in sect®B)> Our choice of the A/BBB rating is
appropriate, in contrast to CEPA, as we estimaetst of equity based on a corporate
financed model assuming a 60 per cent gearing.

We adjust the current cost of debt estimate upwayd6 bps to reflect the expected increase
in yields up to 2024, the start of the operatigrtese, based on evidence from 10-year
forward gilt markets. As discussed in section3.&e prefer to rely on 10-year forward gilt
rate evidence as the long end of the yield cunrechvis required for estimating forward

rates for longer maturities, is illiquid.

We deflate the nominal cost of debt based usirligtioh of 3.0 to 3.1 per cent, based on
HMT and OBR evidence (as discussed in section 3.2.4

We also apply a transaction cost allowance of 2ZB0tbps, in line with regulatory precedent
(as set out in Table 2.4). Our lower bound is damethe implicit assumption made by
Ofgem at RIIO-1 controls while our upper bound tak#o account precedent for small
companies, e.g. CMA for Bristol in 2015 and 201QJ&REGNI for PNG and firmus,
reflecting the smaller size of the HSB projectatiele to onshore TO networks.

Our cost of debt parameters are summarised in Tablebelow, supporting an overall cost
of debt of 1.2 (real, RPI-deflated).

8 We use the 3-months average for the currentafadtbt estimate, as it strikes a balance betwagemnt evidence

while smoothing short-run volatility (although wecapt that shorter 1 month or 2 month averagesdwactieve a
similar result).
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Table 3.11
We estimate cost of debt of 1.3 to 1.2 per cent @l RPI-deflated) for the operational
phase of the Competition Proxy model starting in 224
NERA NERA Approach

Lower Bound Upper Bound

Current CoD 3.2% 3.2% 3-monthsaverage yield on A/BBB 15+
£ corporate non-financials index

Uplift 0.86% 0.86% 10Y gilt forward rate evidence (3 months
average)

RPI inflation 3.0% 3.1% HMT and OBR LT forecasts

CoD (real, RPI) 1.1% 0.9% Calc.

Transaction costs 0.2% 0.3% Precedent

Total CoD (real, RPI) 1.2% 1.2% Calc.

Source: NERA calculations

However, we note that determining the cost of dgitont may expose TOs to substantial re-
financing risk. Such a risk could be addressetidyng a re-opener mechanism for re-
setting the cost of debt allowance at the stath@foperational phase.

3.3.3.  We estimate a vanilla WACC of 3.1 to 3.7 (re al, RPI-deflated) for the
operational phase of the Competition Proxy model st arting in 2024

We estimate a vanilla WACC of 3.1 to 3.7 (real, REflated) for the operational phase of
the Competition Proxy model starting in 2024, asxhin Table 3.12 below.

We note the below estimates would need to be ugdddser to the start of the construction
period, in particular for the cost of debt, todakto account changes in credit market
conditions.
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Table 3.12
We estimate a vanilla WACC of 3.1 to 3.7 per centdal, RPI-deflated) for the
operational phase of the Competition Proxy model atting in 2024, substantially higher

than CEPA
NERA NERA CEPA CEPA
Lower Bound Upper Bound Lower Bound Upper Bound

Gearing 60% 60% 85% 85%
Real TMR 6.5% 7.1% N/A N/A
Real risk-free rate 1.3% 2.0% N/A N/A
ERP 5.3% 5.1% N/A N/A
Asset Beta 0.36 0.42 N/A N/A
Equity Beta 0.90 1.05 N/A N/A
Real cost of equity 6.0% 7.4% 3.48% 5.83%
Real cost of debt 1.0% 0.9% 0.00% 0.63%
Transaction costs 0.2% 0.3% 0.10% 0.10%
Total real cost of debt 1.2% 1.2% 0.10% 0.73%
WACC (real vanilla) 3.1% 3.7% 0.60% 1.75%

Source: NERA calculations

In contrast, CEPA’s vanilla WACC range is 0.6 t@SLper cent (real, RPI-deflated). This
estimate is significantly lower compared to ourreated WACC range of 3.1 to 3.7 per cent.

The key difference reflects CEPA’s substantial us@ement of the cost of equity based on
its unsubstantiated OFTO equity IRR evidence aaddhl methodology for converting the
OFTO IRR’s into a cost of equity for onshore netkgounder the Competition proxy model.
CEPA also understates the cost of debt, due tcstaterg inflation, understating the uplift to
2024 and implausible assumptions on credit ratiagrgCEPA'’s highly leveraged financial
structure.

As we explain in this section, CEPA’s estimatehaf bperational phase WACC for the
Competition Proxy model is flawed and leads tolastantial understatement of the cost of
capital. However, we highlight that CEPA’s lowerumd estimate of the WACC of 0.6 per
cent (real, vanilla) is particularly implausibles, iacombines CEPA’s most extreme
assumptions on the individual parameters, nonehiélware justified. Specifically, the lower
bound is based on a low equity IRR of 7 per ceaininal, post-tax) based on
unsubstantiated OFTO evidence and a 100bps adalitionvnward adjustment, deflated
using 3.4 per cent RPI inflation which is substahtioverstated, resulting in a real cost of
equity of 3.5 per cent (real, RPI-deflated) at 86 gent gearing, which is simply implausible.
It also assumes a cost of debt based on A cradigraontrary to rating agency methodology
or indeed any empirical evidence of A rated compamith a gearing of 85 per cent. None
of CEPA’s assumptions can be justified standaltateglone jointly in CEPA’s lower bound
operational WACC estimate.
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Appendix A. Asset betas of actively traded companie sin
Bloomberg’s “Engineering and construction” BICS gro up

Figure A.1
Asset betas for liquid construction comparators

Asset Beta

0.0 T T T T T T T 1
2011 2012 2013 2014 2015 2016 2017 2018
Spirax-Sarco Engineering Plc ——Homeserve Plc
—— Balfour Beatty Plc ——Kier Group Plc
——Keller Group Plc ——Morgan Sindall Group Plc
Ricardo Plc Headlam Group Plc

Costain Group Plc

Source: NERA analysis of Bloomberg data; Asset éstinated using FTSE All Shares index assuming
zero debt beta. The floor for the net debt usetdkttever the equity betas is 0. Cut-off ddféN2arch
2018.
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Appendix B.

Relative risk assessment for European n

Appendix B

etworks

Table B.1 below compares the risks investors beangd the operational phase under the
Competition Proxy model to the risks under the tatguy regimes for Italian and Spanish

energy

Form /length of
revenue period

Setting cost

allowances

Outturn cost

risk &

networks.

Table B.1
Relative risk of Competition Proxy model vs. Italian and Spanish regimes

Italy
Snam (GT),Tema (ET), Acea (ED)

Spain

Enagas (GT), Red Electrica
ET

Gas Natural (GD)

(€]:]

Competition Proxy Model for
HSB — Operational phase

» Hybrid of price cap (opex) and
cost plus/pass through (capex),
but virtually no volume risk on
opex as a result of true up

* 4 years (8 yearsunder
discussion)

« Based on actual opex in base
year, updated annually according
to CPI-X formula.

* Opex: 50% sharing factor, limited
volume risk

» Ex-post recognition of actual
capex spent

* Revenue-cap
* 6years
* Volume drivers for GT

revenues based on outturn
demand

* Allowances set based on

“standard” costs for capex
and opex (review of historical
data & technical input)

« Standard costs revised at the

start of every regulatory
period and every 3 years for
GT

* Opex: no sharing factor
« Capex: 50% sharing factor;

profit from underspend

* Revenue-cap (s.t.

* No setregulatory period

volume drivers)

Revenue-cap

« 25years (startin 2024)

« Costallowances set for a duration of

* Revenues not linked to

RAB but based on
baseyear costs (2002)
rolled forward with
volume drivers (based
on demand growth and
customer numbers
growth)

25 years (indicative allowance set at
pre-construction stage, finalised post
construction)

« Opex reopener for low probability, high

impact events (subject to materiality
threshold), and for unanticipated
changesin law, in line with OFTO

 Intra-period allowances for capex

upgrade necessary to build additional
connections (under competition regime
if it meets the criteria; otherwise based
on RIIO arrangements)

* NGET bears full cost risk during

* No explicit sharing of

out/underperformance

operational phase, but an adjusted
sharing factor applies during

incentives « Additional WACC allowed for capped at 12.5% of costs construction
some investments (e.g. securityof ~ (ET only)
supply)

Quiality of * Quality of service

Service/Output

premiums/penalties (mainly

« ET: Availability incentive (of

minor importance, capped)

« RIIO incentives remain applicable, esp.

Energy Not Supplied incentive

incentives technical, e.g. interruptions)
» Risks from prospective changes
to regulatory regime (longer No signifi din risk High . .
Other controls, outputs based o significant stranding ris igher unit remuneration | No stranding risk over 25 years

regulation)
» No significantstranding risk in ET

inET

Source: NERA analysis of regulatory determinations.

for some assets

In Italy , networks are regulated under a hybrid of a prage (on opex) and a rate of return
regime (on capex). Due to a periodic true-up, @¥ery small share of opex is subject to
volume risk (around 5% Moreover, their opex cost risk is partially mitgd through a 50
per cent sharing factor. Italian networks face \#tlg capex risk given that capex is
effectively passed through.

Whereas the Italian networks face relative low bhaked on volume and cost risk
considerations, there is uncertainty about theleg¢gry regime in lItaly. In particular, there is
a plan to extend the regulatory period from foueitght years, with a view to introducing

84 See for example Aeegsi, Decision 514/2013/R/gasffFegulation for gas transport for RP4), Aréc3.
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more stringent incentive regulation. This is likglying to increase the systematic risk of
these networks, and is already reflected in theeotibeta estimates which are somewhat
higher than for UK networks.

Given the relatively short regulatory period, opiaring factor, and capex pass-through
under the Italian regime, Italian networks appedate less risk than investors during the
operational phase under the Competition Proxy madiivever, this is offset by the
uncertainty about ongoing regulatory reforms iylta

In Spain, transmission networks are regulated under reveaps, which shield them from
volume risk. On the cost side, they are subjeet 30 per cent sharing factor on capex, but
bear the full cost risk on opex. This makes themewhat riskier than the UK networks
regulated under RIIO.

Gas Natural (GD) is subject to a revenue cap,tosti$ based on volume drivers multiplied
by a unit cost (opex and capex) assumption. Withdutie-up, this implies a somewhat
higher cost risk for Gas Natural, as the unit coay deviate from the actual opex and capex.
There is no sharing of opex and capex out or uretErpnance.

The operational phase of the competition proxy rh@gmilar to the Spanish regimes with
regard to opex risk (no opex sharing factor), altte# Competition proxy model includes no
re-sets over a longer 25-year period. WhereasNaagal faces potentially higher cost risk
due to volume drivers, offsetting this, investardiSB bear some additional risk related to
the longer revenue period.
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Appendix C. Comparison of NERA cost of equity to OF  TO equity
IRRs reported by the NAO

We convert use the individual parameters for thet obequity presented in section 3.3.1 and
convert them to a gearing of 80 — 85 per cent amdimal values, for comparability with the
with the equity IRRs reported by the NAO of 10 toder cenf®

In converting the cost of equity, we make the fwilog assumptions:

=  We use inflation of 3.1 per cent, calculated basedverage 10-year breakeven inflation
over 2011, the year in which we understand the Opiidects evaluated by the NAO in
its report were awardéed.

= When converting to 80 to 85 per cent gearing, veei@e a debt beta of 0.1 to 0.2, in line
with the assumption that at higher levels of gegrdebt will take on some of the equity
risk. Our debt beta is based on debt beta estirbgtése CMA®’

This provides an estimate of a nominal post-tax cbequity of 11.9 to 13.9 per cent (as
shown in Table C.1.

Table C.1
Our cost of equity converted to 80-85 per cent geiy is broadly consistent with NAO
evidence on equity IRRs for OFTOs of 10-11 per cent

NERA NERA
Lower Bound Upper Bound

Gearing 80% 85%
Inflation 3.1% 3.1%
Real TMR 6.5% 7.1%
Real RfR 1.25% 2.0%
ERP 5.25% 5.1%
Nominal RfR 4.3% 5.2%
Asset beta 0.36 0.42
Debt beta 0.10 0.20
Equity beta 1.40 1.67
CoE nominal , post -tax 11.9% 13.9%

Source: NERA calculations

8 NAO (June 2012), Offshore electricity transmissia new model for delivering infrastructure, p.29

8 NAO (June 2012), Offshore electricity transmissia new model for delivering infrastructure, piagure 4.

8 The CMA undertook a comprehensive review of defta levidence in its 2007 report on cost of cafistatiesignated

airports, were it estimated a debt beta in a rafi@09 to 0.19. Source: CMA (September 2007), BAd a report on
the economic regulation of the London airports camigs (Heathrow Airport Ltd and Gatwick Airport Dg.47.
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Report qualifications/assumptions and limiting
conditions

This report is for the exclusive use of the NERABE@MIic Consulting client named herein.
This report is not intended for general circulatarpublication, nor is it to be reproduced,
guoted or distributed for any purpose without thierpwritten permission of NERA
Economic Consulting. There are no third party bierefes with respect to this report, and
NERA Economic Consulting does not accept any lighib any third party.

Information furnished by others, upon which allpartions of this report are based, is
believed to be reliable but has not been indepéhdeerified, unless otherwise expressly
indicated. Public information and industry andistatal data are from sources we deem to be
reliable; however, we make no representation éise¢@ccuracy or completeness of such
information. The findings contained in this repardy contain predictions based on current
data and historical trends. Any such predictiomssaibject to inherent risks and uncertainties.
NERA Economic Consulting accepts no responsibittyactual results or future events.

The opinions expressed in this report are vali¢ éml the purpose stated herein and as of the
date of this report. No obligation is assumed tasesthis report to reflect changes, events or
conditions, which occur subsequent to the datedfere

All decisions in connection with the implementatimmuse of advice or recommendations
contained in this report are the sole respongyilitthe client. This report does not represent
investment advice nor does it provide an opiniaggarding the fairness of any transaction to
any and all parties.
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