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Response to Ofgem's Framework Consultation Executive Summary

Executive Summary

SGN commissioned NERA Economic Consulting (NERAptovide a report addressing a
number of regulatory financial issues raised byedign its recent framework consultation
for the next RIIO price control (RIIO-2). We wemsked to consider Ofgem’s options on
setting the cost of debt allowance; cost of equitiexation; financeability; and, ensuring fair
returns. We have also undertaken analysis inioelé the relative risk of SGN over GD2.

Cost of debt indexation (Chapter 2)

At RIIO-GD1 and RIIO-T1, Ofgem adopted a cost dbtdi@dexation mechanism based on
average of the A and BBB iBoxx indexes of the ysebth GBP non-financial corporate debt
of 10 years + remaining maturity, and a trailing@ge of 10 years. The nominal iBoxx
index is deflated using the break-even inflatioplied by the difference between nominal
and index linked 10 year gilt yields for the relevandex date. At RIIO-ED1, Ofgem
adopted the so-called trombone index which haarérgg trailing average of 10 years but
which extends by one year by fixing the start yeatil the trailing average extends to 20
years.

In the framework consultation, Ofgem invites viewssits approach to compensating
companies for efficient debt costs at RIIO-2. Ofigetates that the relevant policy objectives
and principles should be to: ensure that consupayrsio more than an efficient cost of debt;
the cost of debt should be a reasonable estimateeafctual cost of debt for a notionally
geared efficient company; should provide incenttgesiinimise debt costs; and, the
calculation should be simple and transparehtonsults on three options for setting the cost
of debt:

= Option A: to recalibrate the RIIO-1 indexation ogli
= Option B: A fixed allowance for existing debt plnsiexation for new debt only
= Option C: pass-through allowance for debt.

We have considered in detail the required changéset GD1 mechanism, notably in relation
to the trailing average, allowance for transactiosts, and approach to inflation. We
conclude a re-calibrated GD1 mechanism is moslylikcemeet Ofgem’s objectives assuming
these aspects issues are addressed correctly.

A 10Y trailing average will not allow cost-recovery  ; 20Y is conceptually correct

Our analysis shows that the current RIIO-GD1 10 ywarage and the ED1 trombone
mechanisms do not allow for SGN or the wider indugxcluding Cadent) to recover debt
costs over GD2 under a range of plausible inteegstscenarios, and therefore fails to meet
Ofgem’s criteria of allowing companies to recoviiceent debt costs. Cadent’s debt
issuance costs should be excluded from the andtysidorm the re-calibration of GD1
mechanism given its recent refinancing following #ale by NG, and its atypical debt profile
and costs.

Both the current mechanism and trombone, both diguen a 10 year starting trailing
average, exclude a substantive element of SGNrahdiry historical debt issuance, and
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Response to Ofgem's Framework Consultation Executive Summary

therefore the mechanisms do not provide a reasemratimate of the cost of debt for an
efficiently financed network.

We show that the conceptually correct trailing ageris 20 years, in line with the efficient
tenor at issuance of debt for energy networks,thecefore better captures historical debt
issuance. However, we consider that a trailingaye that starts at 15 years, and therefore
reflects the actual period over which GDNs havaadsdebt since DN sales in 2005, is
reasonable in this context. The use of a 15 yeaog@, extending by one year throughout
GD2 until the conceptually correct trailing averag@0 years is achieved, would then
ensure the trailing average accurately reflectpthred over which GDNs had outstanding
debt. Our analysis also suggests that a star@ilgg average of 15 years provides that in
expectation SGN (and the wider industry) recovergfficient debt costs.

There is no evidence of a regulatory halo: t-costs should be allowed in full

Ofgem has also consulted on using the iBoxx A r&erporate bond index, and/or a
downward adjustment to the iBoxx index to take imtcount supposed energy network
outperformance (“regulatory halo”) over RIIO-1. RtlO-1, Ofgem did not allow for
networks to recover debt issuance costs thatiihatd at 20 bps based on its assumption
that networks could meet these costs through dotpeance of the benchmark index.

We have analysed energy company debt issuanceretaise to the benchmark index. Our
analysis shows that the alleged outperformanceasut of a failure to consider energy
company debt with the iBoxx benchmark on a likelike basis. Specifically, we show that
CEPA's analysis of outperformance incorrectly usescoupon as opposed to yield-at-
issuance as the measure of debt cost, and faitsrtectly account for the higher rating at
issuance of energy network bonds and the A and BiB&I iBoxx indices. Once we control
for these errors, our analysis shows that thene isvidence for energy company
outperformance and as a consequence Ofgem shémitednsaction costs in full.

The use of break-even inflation does not allow ener gy networks to recover
costs

We have set out options for the derivation of & ceat of debt from the nominally observed
iBoxx benchmark, including under a switch to CRleration. The options are to use the
current break-even approach plus an estimate cEBHeRPI wedge; an ex-ante inflation
assumption (as per Ofwat’s proposed approach anthW®); or, the outturn inflation rate
applied to RAV.

We show that break-even inflation is likely to cstate inflation and understate real debt
costs; the use of 20 year break-even is partigumdblematic given the illiquidity in long-
dated IL gilts. Current evidence suggests thaRthgear break-even overstates long run
inflation by around 30-40 bps. Our preferred apploto derive the real cost of debt
allowance is to use a measure of the outturn infiatate that is applied to the RCV, as this
should ensure that investors recover nominal destisc

There is a potential downside from using outtuftation: in any one year outturn inflation
may differ substantively from the implied inflatiam nominal debt costs (which will reflect
inflation expectations over the period of the defdthe resulting volatility in the allowed real

NERA Economic Consulting ii



Response to Ofgem's Framework Consultation Executive Summary

cost of debt component of revenues could poteptisdlavoided by using an average
inflation measure calculated over a number of years

A well designed index will better meet Ofgem’s obje  ctives than options B & C

We consider that both option B, a fixed embeddesi cbdebt allowance based on the
industry average with new debt costs compensatexthliydex, and option C, a cost of debt
pass-through, are less likely to meet Ofgem’s dhyjes than a correctly re-calibrated GD1
mechanism (option A). Both options B and C arelliko be more costly and intrusive as
they require an investigation of companies’ actwaits, and may blunt incentives to
minimise debt costs notably in relation to option C

However, the relative merits of the different opgamay be reversed if the GD1 mechanism
is poorly calibrated and does not allow compame®tover efficient costs.

Cost of equity indexation (Chapter 3)

Ofgem has proposed a cost of equity indexationagmgtr for RIIO-2 where the cost of equity
is updated annually to reflect market movementscoinsidering cost of equity indexation,
CEPA, Ofgem’s consultant, has identified three droptions:

= Index risk-free rate only
= Index risk-free rate (RfR) with offsetting adjustmidor the ERP
= Index the TMR, and RFR (a so-called “TMR approach”)

Overall, we do not consider that Ofgem has made the case for equity
indexation

Our analysis suggests that there is not a strosg foe indexation. As with other uncertainty
mechanisms, indexation should be used where castsaertain such that it is difficult to
set a reasonable ex ante allowance, e.g. as vatbast of debt. This is not the case for the
cost of equity given the constancy of the TMR awae, as acknowledged by Ofgem and
CMA in setting the cost of capital.

Indeed, Ofgem’s own proposed mechanism, which mepto change the allowed return on
equity by “(1-beta)*RFR”, involves practically nbh@nge to the cost of equity allowance
where the beta is close to 1 as at RIIO-1. Theeefwe consider that there is a strong case
for setting an ex-ante allowed return on equitpasall previous reviews, and in common
with all other GB regulators. The potential adoptof a shorter 5 year price control also
means it is unnecessary to adopt an indexation amésn.

By contrast, an indexation mechanism would comf#itiae price control process
unnecessarily and contradicts Ofgem’s intentiositiaplify arrangements. Finally, we note
that if an indexation approach were implementee |ding-run historical TMR data may
provide an objective measure of the cost of ecauity the potential basis for an index, but the
specific index and its interpretation (e.g. in terofi averaging techniques) will need to be
clearly specified in advance.
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Response to Ofgem's Framework Consultation Executive Summary

Financeability (Chapter 4)

In its framework consultation, Ofgem states thétai$ a duty to have regard to companies’
ability to finance their activities. Ofgem statbat at previous reviews it has assessed
whether companies can maintain an investment grastht rating drawing on rating agencies’
methodologies, and confirms that it intends to utadke a similar approach at RIIO-2.

However, it also notes that its proposed cost aftg@nd a declining cost of debt allowance
is likely to lead to a lower overall baseline retat RIIO-2 which will make it more
challenging to meet the standard financeabilityrioetvhich may deteriorate. Ofgem is
consulting on three policy options for addressingriceability issues:

= Option A: Adopting a nominal return instead of alneeturn which will bring cash-flows
forward

= Option B: Putting the onus on companies, e.g. tgeka, and/or changes to regulatory
levers to bring forward cash-flows

= Option C: Introducing a licence backed revenuerfloo
Onus should be on Ofgem to ensure consistency of it s financial proposals

We have reviewed Ofgem’s proposed approach and tptons. The financeability test is a
test of consistency between the rating underpintnegallowed rate of return and the rating
implied by the forecast financial metrics. If tir@ancial metrics provide a credit rating
below an average of A and BBB, then the onus shibelldn Ofgem to reconsider the cost of
equity and the rating of the index underpinningabst of debt mechanism.

Figure 1
The financeability test should test consistency beten the allowed rate of return and
the expected financial metrics

—_——_——,—,—,—————e e e

/ \

I |
' Sl ' Expected
| Fast-Money Depreciation Returns | Allowed Expected Financial
: (Opex) P (=FWACC | Revenue Costs Ratios
l *RAB) |
\ _________________________ T ——— //
= PEN +
*DIV Test for : -
(where rd based {——— EETNEECH EE—— ImpgectiACredlt
on specified rating 200

credit rating)

Source: NERA illustration

As Ofgem acknowledges, short-term fixes, e.g. bngdorward cash-flows as under option
B, do not resolve the underlying issue and will@yrdefer financeability issues to
subsequent review periods. In addition, any ahytchanges to regulatory levers (e.g.
capitalisation rates) may not be recognised bygadigencies, and therefore may not result in
improvements to financial metrics.

Ofgem’s other proposed fix, moving to a nominal W& (@ption A), represents a
fundamental change to the existing regulatory fraor& and should be assessed in a wider
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Response to Ofgem's Framework Consultation Executive Summary

policy context than purely considering financeapiimplications including higher short-term
bills and inter-generational equity.

In relation to option C, Ofgem proposes to provid@imum debt cover based on notional
capital structure and notional cost of debt. Ofgdso intends that any advanced revenues
are recovered over future years: the approach giggders financeability issues to
subsequent years. The approach will also requéaater regulatory cost, in contrast to
Ofgem’s intention to simplify the regulatory framesk.

Ensuring fair returns (Chapter 5)

In its framework document, Ofgem consults on a nema potential changes aimed at
ensuring fair returns to energy networks. In paitir, Ofgem expresses concern that returns
have been high in the gas distribution and elattricansmission sectors, where the main
driver has been cost outperformance. In the eb#gtdistribution sector, it notes that
performance against the interruptions incentivevioles the main driver. Ofgem identifies a
number of measures that could guard against higtems, comprising:

= A hard cap/floor

= Discretionary adjustments

= Constraining totex and output incentives

= A RORE sharing factor

= Anchoring returns

Relatively high returns are a consequence of GDNs b earing market risks

We have analysed the level and sources of outpesioce at RIIO-1 in comparison with the
water and other partially regulated sectors. Wansthat the variation and level of returns
for the GDNs and wider set of energy networks isumveasonable or unexpected relative to
the variation in the regulated water sector andpamable partially-regulated sectors such as
telecoms and transport.

GDNs’ cost performance can be explained by bothravgments in cost efficiency relative
to assumptions at review, as well as the consegueinihe risks, notably input price risks,
borne by GDNs during the review period. The weatn@mic recovery, and fall in

commodity prices, has led to input price growttolethose assumptions made at review.

Any changes to the framework should preserve effici ency properties of RIIO

We consider that any changes to the RIIO framewbduld focus on rebalancing the risks
borne by GDNSs relative to customers, whilst presgrthe incentive properties of the RIIO
framework to ensure continued strong performanceosh efficiency. There are three areas
that Ofgem could consider in terms of rebalancisk, mnd mitigating the scope for future
out (and under) performance from these market.ri§ksese are RPE indexation; sculpting
the incentive rate; and, a shorter price cont@igem is consulting on all three measures,

1 Ofgem (March 2018) op. cit., para 7.122,.p. 103
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and has stated its intention to adopt cost indexatinere feasible, and a shorter price control
review.

We consider that RPE indexation could address ecoa@ound high returns whilst
preserving the strong incentive properties of th®Rramework, although the feasibility of
this approach depends on the availability of rédiand reputable indices that accurately
track energy networks’ costs. We also considergbalpting incentive rates, i.e. a
moderated incentive rate as the realised returresiaway from the baseline return, could
improve legitimacy of the regime, assuming thatitfeentive rate is not set so low that it
diminishes incentives for improvements in cost antput performance. The requirement for
sculpting also depends on Ofgem’s other decisiews,it may not be required if the price
control is shortened to 5 years.

By contrast, we consider that Ofgem’s options Xdlwap/floor), option 2 (discretionary
adjustments), aspects of option 3, and option Bh@rng returns) are neither necessary to
ensure fair returns, nor desirable from a custdnterest perspective given the likelihood
that they will increase risk and/or blunt incensite improve cost and output performance.
Our other proposed options that use existing réguldools, e.g. a shorter price control
period, sculpting sharing factors, and RPE indexatalso obviate the need for these
mechanisms.

The RIIO-2 framework should focus on those outmat eustomer service measures that
customers care about. Our comparison of the simspewards and penalties relative to
other sectors shows that the incentive frameworkadest relative to other sectors and
should be enhanced at RIIO-2.

Overall, the RIIO framework has worked well in intgising companies to minimise costs,
which are ultimately passed through to custom@gsremoving market risk, e.g. through
RPE indexing, and enhancing output incentives,@neetworks’ financial performance
would be more clearly aligned with cost efficieraryd output performance.

Relative Risk (Chapter 6)

We have considered empirical beta estimates foalkdK European networks, as well as
considered the specific risks faces by investoiSGN.

UK and European empirical evidence supports an asse t beta of at least 0.4

Our analysis of UK listed network companies — NG plnited Utilities, Severn Trent, and
Pennon — show that the majority of beta estimageis lthe range of 0.3 to 0.4, with values
for energy networks towards the top-end of thiggeam.e. NG plc’s two-year asset beta is
0.37. Comparator listed network betas have beeniag back to “normal” (pre-GFC)
levels as the constituent elements of beta risérretation with the market and relative
(absolute) risk — are trending back to normal Isvel
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Figure 2
Increase in NG plc’s beta since RIIO-1 largely ex@lined by increase in relative
volatility
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Source: Bloomberg, NERA analysis, cut-offi&ch 2018, daily data, reference index: FTSE Alafe.

NG plc’'s composite beta understates the risk agsmtiwith GB energy networks assets,
given its ownership of lower risk US networks. @&'s composite beta reflects the
combined systematic riskiness of NG plc’'s UK andap®rations, and empirical evidence
shows that US operations are lower risk with adsetas of around 0.25. Decomposing NG
plc’s beta, we obtain a range of 0.43 to 0.47 f& pc’'s UK beta.

As well as UK empirical beta estimates, we havareded asset betas for listed European
networks operating in Italy and Spain. The emplrevidence supports an asset beta of
around 0.4 over the most recent 2 year period. cOoparative risk assessment of the Italian
and Spanish regimes suggests that investors faeelligrsimilar risks as per GB energy
networks, and therefore 0.4 asset beta providekeaant benchmark for GB energy networks.

Overall, the empirical analysis, as evidenced leyddcomposition of NG plc’s beta in
comparison to listed GB water network betas, demnatgsthat investors in energy networks
face greater risks.

Our qualitative risk assessment shows that SGNsfgater risks than most other networks
from asset stranding risk, given the uncertaintgrayovernment policy and technological
solutions to the decarbonisation of heat. Ourawwf European regulatory decisions
indicates an uplift to asset beta of 0.06 to corsptnfor such risks. SGN also faces greater
exposure to operational leverage, as measuredelngtarn and depreciation elements as a
proportion of revenues, the principal measure astbpy the CMA.
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Response to Ofgem's Framework Consultation Introduction

1. Introduction

SGN commissioned NERA to provide a report addrgsainumber of regulatory financial
issues raised in Ofgem’s recent framework consattdor the next RIIO price control
(R110-2)2 We were asked to consider options around setiegost of debt allowance; cost
of equity indexation; financeability; ensuring fa@turns; and, relative risk of SGN.

The report is structured as follows:

= Section 2 assesses Ofgem’s options for settingdkeof debt allowance at RIIO-2
= Section 3 assesses Ofgem’s options for cost ofyeopdexation

= Section 4 responds to Ofgem’s proposed approackneuring financeability

= Section 5 responds to Ofgem’s proposals on enstaingeturns.

= Section 6 sets out our views on a fair remunerdborequity risk at RI10-2, providing
empirical beta analysis and an assessment of S@t\fisgisks

2 Ofgem (March 2018) Framework Consultation. Link:

https://www.ofgem.gov.uk/system/files/docs/2018/082_march_consultation_document_final_v1.pdf
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2. Setting Cost of Debt Allowance

In the framework consultation, Ofgem invites viewsvsits approach to compensating
companies for efficient debt costs.

Ofgem states that the relevant policy objectives @imciples should be to: ensure that
consumers pay no more than an efficient cost of;, dieb cost of debt should be a reasonable
estimate of the actual cost of debt for a notigngdlared efficient company; should provide
incentives to minimise debt costs; and, the catmnashould be simple and transparént.

It then goes on to consult on three options fairsethe cost of debt:

= Option A: to recalibrate the RIIO-1 indexation gli
=  Option B: A fixed allowance for existing debt plusiexation for new debt only
= Option C: pass-through allowance for debt.

The focus of our response is around the recaldmadf the R110-1 index under option A.
We conclude that if correctly recalibrated optiosiould best achieve Ofgem’s policy
objectives. The changes include extension of tiuiisg trailing average towards the
conceptually correct 20 year trailing average ambgnition of transaction costs, and
consideration of the use of outturn inflation (gedito index the RAV) to derive a real
allowance.

2.1. Optimal re-calibration of RIIO-1 index (option  A)

At RIIO-GD and RIIO-T1, Ofgem adopted a cost of ieblexation mechanism based on
average of the A and BBB iBoxx indexes of the ysebth GBP non-financial corporate debt
of 10 years + remaining maturity, and a trailing@ge of 10 years. The nominal iBoxx
index is deflated using the break-even inflatioplied by the difference between nominal
and index linked 10 year gilt yields for the relevadex daté.

At RIIO-2, Ofgem invites views on the following dgs aspects:

= Moving to a shorter or longer trailing average, @@years as per ED1 “trombone”
= Using an A rated benchmark

= Weighting the index for individual companies aceéogdto RAV growth to better reflect
timing of debt issuance

= Taking into account the alleged ability of comparti@issue at lower rates than the
benchmark indices

3 Ofgem (March 2018) op. cit., p. 78

4 Ofgem (2014RIIO-ED1: Draft determinations for the slow-tradkericity distribution companies
Financial Issues, p. 11Link: https://www.ofgem.gov.uk/sites/default/files/dod12/07/riio-
edl draft determination_financial_issues.pdf

® Ofgem (March 2018) op. cit., p. 80

NERA Economic Consulting 2



Response to Ofgem's Framework Consultation Setting Cost of Debt Allowance

We consider these issues in the following sections.
2.2. Option A — Optimal trailing average

2.2.1. The conceptually correct approach is to matc  h trailing average to
efficient average tenor at issuance

2.2.1.1. The selection of the benchmark index should reflect the efficient tenor at
issuance

In selecting the benchmark index the avenageaining tenorwof the benchmark index should
match the averagenor at issuancef network companies’ debt. The reason why the
remaining tenoiof the index must reflect the average tenor atasse is because the cost of
debtallowanceis set equal to the yield-to-maturity of the bemelnk iBoxx index whereas
theactual cost(the coupon) is equal to its own yield-at-issuan€er the allowance to equal
the expected debt cost, tremaining tenoiof the benchmark index has to match the average
tenor at issuancef network companies’ debt.

As acknowledged by Ofgem at RIIO-1, the selectetthmark index (iBoxx Corporate

10Y+) has a remaining tenor which approximatesoaverage tenor at issuance of network
companies’ debt of around 20 yea@fgem noted that its benchmark iBoxx index has a
remaining maturity which isbroadly in lin€ with the tenor at issuance of network
companies’ debt, and thah® iBoxx indices have the advantage of includioigds of longer
than ten years maturity, thus better capturingdeét profiles of network companie$.

Evidence on wider energy network tenors preserté&a and our own updated analysis of
GDN bond issuance shows that the average tenssw@mnce remains broadly around 20
years, and thus supports the continued use oBitwxi10Y+ index which has an average
remaining tenor of around 20 yeds.

2.21.2. The choice of trailing average should be based on the efficient tenor at
issuance, as implied by the benchmark

Once the benchmark index is selected, the tradireyage period of the cost of debt
indexation mechanism should be set equal to theageaemaining tenor of the bonds in the
benchmark index (which in turn has been selectedftect the average tenor at issuance of
network companies’ debt). By doing so, an energyork that issues a bond with a tenor of
20 years will receive an allowance equal to thecieifit cost of the bond in each year of the
lifetime of the bond, thus creating a reasonabbspect of recovering its debt costs.

Ofgem (March 2011): Decision on strategy for thetieansmission and gas distribution price contrddlO-T1 and
GD1 Financial issues, para. 3.34; https://www.ofggm.uk/ofgem-publications/48262/gd1decisionfinapdé

See footnote 8 for evidence provided as part 8DHD1. For GDNSs, we calculate the average teh@saiance of 19
years for all outstanding bonds as of January 2018.
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At ED1, the DNOs noted that a 10-year trailing agerwas significantly too short compared
to the actual tenor at issuance of DNO debt of aBayears The DNOs proposed that the
conceptually correct trailing average would be 2@rg as the starting average, although
limitations on the iBoxx series limited the stagtiaverage in practice to 15 years for ED1.
Ultimately at ED1, Ofgem adopted the so-called tsome, with a starting average of 10
years and extending by one year until the traiimgrage achieves a 20 year period.

At GD1 and T1, Ofgem determined a 10Y trailing agg. However, the relevant iBoxx
indices were only available from 199889wvhich placed a limit on the trailing average at
that time. In addition, a substantive elemennhdusstry debt (and all SGN debt) was issued
post distribution network (DN) sales in 2005, aherefore the then 10Y trailing average
captured the period of debt GDN debt issudrice.

2.2.2.  SGN and industry cost performance under curr  ent 10Y trailing average,
trombone, and 20 Y trailing average

We have modelled SGN and industry cost performancer different interest rate
assumptions and index trailing averalfesn particular, we model SGN performance under
three interest rate scenarios: 0, 2 and 4 perreahtBoxx by the end of the period.

Our analysis shows that SGN will materially undetever debt costs over GD2 under the
current mechanism, as will the wider industry wheeeexclude Cadent from the analysis.
We consider that Cadent should be excluded fronatiadysis to inform the re-calibration of
the GD1 mechanism, given its atypical debt praditel low embedded debt cost following its
recent refinancing upon the sale by National &tid.

We have also modelled SGN and the wider industrfppeance under an ED1 tromboHe.
Our analysis suggests that SGN’s also materialtietmnecover debt costs, as does the wider
industry excluding Cadent, i.e. an ED1 trombonesdus allow for the recovery of efficient
debt costs.

See Ofgem (30 July 2014): RIIO-ED1: Draft Detaration for the slow-track electricity distributic@mpanies —
Financial Issues, para 2.36; https://www.ofgem.gklafgem-publications/89072/riio-
edldraftdeterminationfinancialissues.pdf

®  NERA (26 September 2014): A Response to Ofgem’pdaals on the Cost of Equity and Debt for RIIO-EDJij p

0 The iBoxx GBP Benchmark Index was published on 188731, and the yield on the index start on 1998/3&=HS
Markit iBoxx GBP benchmark documentatjgni8.

1 From 2016/17 onwards, the 10 year trailing averag longer captured all post DN sales debt isesanc

12 We have modelled SGN and the industry cost of deformance assuming an 8 year price controbplefr

consistency with the current price control arrangets.

13 Ofgem as well as other regulators have desigespdke mechanisms for networks with atypical pesfias we discuss

in section 2.3.

14 We assume the starting allowance for the firar yé the RIIO-GD2 price control (the year 2021/20&arting April
2021) would be based on the iBoxx index for thequkdi November 2010 to 30 October 2020. We themnasdhat
the start date of the trailing average periodxedisuch that the trailing average extends by eae fpr each year of
the RIIO-GD2 price control, and into the next praomtrol period, until the trailing average reacBsyears for the
regulator year 2031/2032.
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We have also considered the cost of debt perforenander a trailing average of 20 years
from the start of the GD2 peridd. Our analysis shows that a 20 year trailing avefagm
the start, which is the conceptually correct tnglaverage, allows SGN and the wider
industry to recover costs.

2.2.3. Conclusions on the optimal trailing average

The optimal starting point trailing average is 2ass, in line with the efficient tenor at
issuance. However, we consider that a trailingaye that starts at 15 years, and reflects the
actual period over which GDNs have issued debesidl sales in 2005, provides a
reasonable approach in this context. The uselsfyear period, extending by one year
throughout GD2 until the conceptually correct traglaverage of 20 years is achieved, would
then ensure the trailing average accurately refldet period over which GDNs had
outstanding debt

Our analysis also suggests that a starting tradlirerage of 15 years provides that in
expectation SGN (and the wider industry) recovetst dosts, and therefore meets Ofgem’s
own criteria.

2.3. Option A: A weighted index and/or bespoke mech  anisms may be
required for atypical networks

Ofgem also intends to consult on whether the ireteuld be weighted according to RAV
growth which it states may better reflect the tighof debt issuance. In the case of SGN,
new debt issuance over GD2 will be primarily driv@nrefinancing of existing debt rather
than RAV growth per se, which means that thereiadwvantage to weighting index years
based on RAV growth. However, a weighted index lmayequired in specific cases where
there is substantive RAV growth, as per the Sdoili®s at RIIO-T1.

More generally, bespoke mechanisms may be regtoreasbmpanies with atypical debt
profiles, to ensure that the mechanism meets Ofgelnectives, as we describe below. For
example, UK regulators, including Ofgem, Ofwat &HEGNI have introduced approaches
to the cost of debt that reflect actual debt issagrofiles where a company has an atypical
profile, e.g. because of the lumpy debt issuandkarcase of NI gas distribution, or the
relative scale of the investment programme, inctee of SHETL and TTY.

15 We assume the starting allowance for the firar yé the RIIO-GD2 price control (the year 2021/20&arting April

2021) would be based on the iBoxx index for thequkdi November 2000 to 30 October 2020.

16 A 15 year starting trailing average for the fiysar of GD2 covers the period 2005-06 to 201920 year starting

trailing average would cover the period 2000-02@49-20.

17 We describe these bespoke mechanisms in moriéideA@pendix A
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2.4. Option A: There is no evidence of a halo effe  ct: t-costs should
be allowed in full

Under option A, Ofgem states that it will consideing an A-rated benchmark rather than
the average of A and BBB rated indices. It alstest that it will consider how to take into
account companies’ alleged ability to issue delbais lower than the benchmark index.

In this section, we briefly review evidence on $leecalled halo effect in relation to Ofgem’s
analysis at RIIO-ED1 energy price controls (i.eg€h’s most recent decision on this), the
CMA'’s consideration of the halo effect at the rad@ntish Gas Trading (BGT) appeal of
RIIO-ED1 in 2015, and evidence provided by CEPAad of the framework consultation.

We show that there is no evidence to support theedféect when a comparison of network
debt issues and the benchmark index is undertakenlike-for-like basis, and that the CMA
confirms our view. The GD1 mechanism should beai@rated to allow for transaction
costs in full.

2.4.1. Ofgem’s so-called halo reflects sample bias

At RIIO-ED1 Strategy Decision, Ofgem compared yredd at issueof utility bonds with an
average of A and BBB rated iBoxx indices and codetuthat utilities can issue cheaper debt
than the index® However, our analysis shows that the so-calledd'leffect” is almost
entirely explained by:

= the inclusion of utility index-linked debt (ILD) vith were significantly cheaper for a
specific period of time, potentially driven by neegulations;” (see Figure 2.1); and

= the stronger rating of network companies’ bondscihvere predominantly A rated at
issuance, compared to the benchmark average aBitvex 10Y+indices for A/BBB
index.

Our analysis showed that correcting for these tiwaore results in a spread between the
relevant iBoxx benchmark and the utilitield at issueof only 1 to 4 bpg°

18 Ofgem (March 2013), RIIO-ED1 Strategy decisioi2p.

1 The low yield of index-linked bonds was due telastic demand driven by the new pension regulation

20 gsee for example reports commissioned by WPD, S&tDEnergy Networks Association from NERA Economic

Consulting over the course of RIIO-ED1. Linkstp://www.westernpower.co.uk/docs/About-us/Stakeébin
information/Our-future-business-plan/Supporting&fining-plan/NERA-Analysis-of-Ofgem-s-Halo-Effect.asp
http://www.spenergynetworks.co.uk/userfiles/filepd® 201408 NERA AnalysisOfOfgemCostOfDebtDraftDetRIIO

ED1.pdf;
http://www.spenergynetworks.co.uk/userfiles/filep3 201409 _NERA_ResponseToOfgemProposalsCoECoD.pdf
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Figure 2.1
Ofgem’s “halo effect” at ED1 was explained by ILD ssues in 2005-2008, and stronger
rating of utilities prior to the financial crisis
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At its Draft Determination for RIIO-ED1, Ofgem peded an alternative analysis on the
halo effect to correct for the errors identifiecbab. In its revised analysis, it compared the
yield to maturitydata (i.e. secondary market trading data) for Did@ds and the iBoxx
index, and concluded that DNO bonds’ spread overgikk is systematically smaller than
that of the iBoxx index. However, as with its @arknalysis, our analysis shows that the
apparent halo effect reflected sample bias in ¢éfhection of companies’ bonds, principally,
that the remaining tenor of DNO bonds was systerallyishorter than that of the index
which results in a lower yield.

We show that controlling for the difference in terend other effect§ substantively
eliminates the so-called “halo effect” (see Fig2r2). Therefore, there is no evidence from
secondary market debt trading that network yietde’lower than the iBoxx benchmafk.

2L For example, the concavity effect, which relatethe concave shape of the yield curve, i.e. tthayield increases as
the tenor of the bonds increases, but at a deogeeasie. This means that the average yield ofttarads with a
maturity of 5 years and 25 years is not the sameinbfact smaller than the yield on a 15-year béred a bond with
their average maturity). This thus implies thabatfolio of bonds with a high variability in therior of the composite
bonds (e.g. the utilities bond portfolio), will Fea lower average yield than a portfolio with a haviability (i.e. the
iBoxx index), even if the bonds have the same aeetagor.

2 nits Consultation Framework, Ofgem indicatest thwill examine secondary market data to assespe for

company outperformance of the iBoxx index. (Seee@fgMarch 2018) RIIO-2 Framework Consultation, pafdj
The analysis undertaken at ED1 demonstrates thed th no evidence from trading yields to suppaggulatory halo.
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Figure 2.2
Ofgem’s “Halo effect”is substantively eliminated orce the comparison with the
benchmark is made on a like-for-like basis
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pdf

In its Final Determinations, Ofgem accepted thaaitalysis did not take account of
differences in tenot® Based on its revised analysis, it estimated atankially reduced halo
which it considered to benégligible’ for the substantive period of its analysis.

2.4.2. CMA found halo effect substantively eliminat  ed at ED1 appeal

The CMA also considered evidence on the halo effegart of the appeal of Ofgem’s RIIO-
ED1 decision by British Gas Trading (BG*).The CMA undertook its own analysis of the
existence of the halo effect based on utyisid at issue Although it found some evidence
for the halo effect before 2009 (as shown by thee lihe in Figure 2.3), the CMA noted that
there was no evidence of a halo effect since 286%liown by green line), and that any
historical halo effect had diminished over tiffie.

Z  Ofgem (December 2014) Final Determinations — @ieer, Appendix 8, para. 1.2; https://iwww.ofgem.gdvofgem-
publications/92249/riio-ed1finaldeterminationovewiupdatedfrontcover.pdf

24 Ofgem (December 2014) Final Determinations — @ieer, Appendix 8, para. 1.4; https://www.ofgem.gdv/ofgem-
publications/92249/riio-ed1finaldeterminationovewiupdatedfrontcover.pdf

25 CMA (2015) British Gas Trading Limited v The GasleElectricity Markets Authority, Figure 15, p.13¥%ra 8.8 (c)
% CMA (2015) British Gas Trading Limited v The GasleElectricity Markets Authority, Figure 15, p.150
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Figure 2.3
CMA found no evidence for halo for the period from2010
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2.4.3. CEPA evidence of halo effect suffers from sa  mple bias (similar to
Ofgem RIIO-1 analysis)

In its February 2018 report for Ofgem, CEPA caroasan assessment of the halo effect
considering a sample of GB regulated energy netsidminds’’ Based on a comparison
between the coupons of energy networks bonds aniBtxx A/BBB index, CEPA estimates
an average halo effect of 38 bps for nominal boadd, 49 bps for indexed-linked debt
(ILD).?® CEPA then proposes a 25 bps downward adjustnii¢he dBoxx index value in its
low case, and assumes that outperformance wolsdtats estimate of 10bps transaction cost
in the high cas&.

For real ILD, we do not consider that it is feasild compare the real coupon with the
nominal iBoxx benchmark, given the absence of agsbmeasure of inflation with which to
deflate the nominal benchmark. Flaws in the meastimflation will obscure any supposed
halo3® The level of ILD debt issuance by energy netwaskaiso relatively small compared
to nominal issuance at around 25 per cent, andxyect will reduce over time under a
switch to CPI*! For these reasons, we have focused our analy<E®®R’'s approach to

27 CEPA (February 2018) : Review of cost of capitaiges for Ofgem’s RIIO, p.29-p.32.

2 For nominal bonds, CEPA compares the nominal cosifar bonds with at least 10 year tenor to theaye A/BBB
rated iBoxx non-financial corporates 10 year+ indideor index-linked bonds, CEPA compares the regbao with
the “real” iBoxx indices deflated with 20-year breakn inflation.

2 CEPA (February 2018) op, cit., p.36.

80 As we discuss in section 2.5.1, break-even ioffeis an imperfect measure of expected inflatiivery the inflation
risk premium.

31 Moody's (January 2016), Transition to CP| creaisiss for water and energy networks, p.6.
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estimating the supposed halo for nominal debt rsseiavhich comprises three-quarters of
debt issuance. We have identified two flaws thiaiprrected, eliminate the supposed “halo
effect™

CEPA incorrectly uses coupon as its measure of tloest of debt: CEPA’s use of the
coupon cost understates companies’ cost of delaiuseanany of the GBP bonds were
issued below par. The appropriate measure ofdbeaf debt is the yield at issue, which
accounts for non-par issuance, and was the apprsschby Ofgem at RIIO-ED1
Strategy Decision, and the CMA at the appeal ofe@fg RIIO-ED1 decision by British
Gas Trading (BGT).

CEPA fails to correctly control for bonds’ rating at issue: CEPA fails to take into
account that that energy networks’ bonds were predlantly A ratedat issuance
especially during the pre-2010 period where ard@M@er cent of the energy networks’
bonds were A rated® Unsurprisingly, a comparison of predominantlyated bonds at
issuance to the average of A and BBB rated iBoxlices will show “outperformance”;
by contrast, comparing A rated bond issuance wigh& rated iBoxx and BBB rated
bonds with BBB rated iBoxx substantively reducesltialo.

Overall, we show that correcting for these two exio CEPA’s analysis reduces the so-
called halo effect to practically zetd.

32

33

CEPA states that for nominal bonds “13% of shoaumpons, or 25% by value, were issued at a rateshigjfan the
average of the A and BBB values”. However, usinqugatit issue, we have calculated that around twosghdif bonds
were issued at a rate higher than the averageedk #nd BBB values, materially higher than CEPA'’s eatés. One
possible explanation for the difference is that CERA mistakenly used current rating instead ofdkiag at issue in
its analysis.

We estimate an overall difference in energy nétvbmnds’ yield-at-issuance with the respectiverBBB rated iBoxx
Corporate indices, ensuring a like-for-like compamién ratings, of 3 bps.
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Figure 2.4
Correcting for CEPA's errors on use of coupon and ns-match of rating, we show that
there is no halo effect
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2.4.4. Inthe absence of a halo, Ofgem should allow  for an explicit debt
issuance costs

At RIIO-1, Ofgem did not provide for companies daghnsaction costs at it considered that
these could be remunerated by company outperforenainihe index (the so-called halo).
Given that there is no evidence of a halo effeceftergy networks, Ofgem should provide

an explicit allowance for debt transaction cost®gulators have typically included an
allowance in the cost of debt for the unavoidaldedaction costs associated with issuing and
subsequently holding debt. These include:

= |ssuance costsi.e. the upfront fees that must be paid to fimarotermediaries when
new debt is issued (such as underwriting fees sadyifees, arrangement fees, legal fees,
rating agency issue fees) as well as any ongoiats dor maintaining a debt portfolio (e.g.
ongoing rating agency fees); and

= Cost of carry which may include:
— the cost of holding any necessary liquidity/workoapital facilities; and

— the cost associated with holding more of any dielainice raised as additional cash
reserves.

At RIIO-1,0fgem estimated the transaction cos®0abps which, in the absence of the halo,
should be provided for in full.
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2.5. Option A: Options for inflation

Ofgem also intends to consider its calculatiorhefinflation rate to derive the real cost of
debt allowance from observed nominal values. Ofgies the potential use of a 20 year
break-?iven rate to match the average tenor ofngsuaf networks’ debt which we address
below:

Ofgem has also raised the prospect that it mayta@Bpindexation of the RAV at RIIO-Z.
The adoption of CPI indexation would necessitatbange from its current approach to
deflating the nominal iBoxx index to derive a reakt of debt allowance. In this case, we
have identified three potential options: continued of break-even inflation plus a RPI-CPI
wedge; the use of an ex post inflation assumpagmer Ofwat’s proposals); or, outturn
inflation as applied to the RAV.

2.5.1. Break-even inflation does not allow for cost  -recovery

Ofgem currently deflates the nominal benchmark t@ak-even inflation, as derived from 10
year gilts as determined for the same time persotha determination of the nominal
benchmark.

Break-even inflation overstates expected inflatiddnch means that energy networks are
unlikely to recover their actual nominal debt codBseakeven inflation overstates inflation
because of the “inflation risk premium” in the namaii gilt yield.*® In theory, the spread
between the nominal gilt yield and index-linked gikld includes both the expected inflation
for the remaining life of the nominal gilt as wal the inflation risk premium, which
compensates the investors for the riskinéxpectedhanges in inflatiod’*® For example, in
its PR14 Final Determination, Ofwat subtractedrdtation risk premium of 0.3 percentage
points from breakeven inflation data when consitghbreakeven inflation as a cross-check
on its “long-run” inflation estimate of 2.8%’

25.1.1. 20 year break-even inflation is even more problematic

The use of a 20-year breakeven inflation is evererpooblematic, given the well
documented distortions in the index-linked gilt kedrfor long maturities. A large portion of

34 Ofgem (March 2018) op. cit., p.80

Ofgem (July 2017) Open letter on the RIIO-2 FraméwyprlO. Link:https://www.ofgem.gov.uk/publications-and-
updates/open-letter-riio-2-framework

% gee Bekaert, G., and Wang, X. (2010). Inflatisk gnd the inflation risk premium. Economic Poli2g(64), 755-806.
Campbell, J., & Viceira, L. (2009). Understandinfiation-indexed bond markets (No. orrc09-20). Na&ibBureau of
Economic Research.

87 See Shen (2006), Liquidity Risk Premia and Breakdn#ation Rates, Federal Reserve Bank of Kansas City,

Economic Review, Second Quarter 2006.

% This is also recognised by the Bank of Englandchvhotes that care is required in interpretingrifeeket data as a

measure of inflation expectations becaufigtiidity in the conventional and index-linkedtgnarkets could distort
this measure, and in practice there will be an atifin risk premium’ incorporated in the impliedlatfon rate.” See
Bank of England “Notes on the Bank of England UKIXi€urves”, page 5, footnote 8.

% see Ofwat, December 201&etting price controls for 2015-20. Final price miwol determination notice: policy

chapter A7 — risk and reward* page 36 and footnote 6.
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the long-dated ILD gilt is held by UK pension furfds asset-liability management, but the
pension funds do not actively trade their bondsahsee the liability matching portfolios are
in generally rebalanced passively. Therefore nlgority of the long-dated ILD gilt market
is infrequently traded and lacks liquidit§”

The potential for 20 year breakeven inflation testate inflation is apparent when
considering alternative evidence from the OBR aiiliHcommonly used by UK regulators
including the CMA as a basis of forecasting inflaff. These measures support long-term
forecast of 3 to 3.1 per cent (see Table 2.1 belaivgreas the current 20Y break-even
supports a value of 3.4 per cent.

Table 2.1
Forecasts from HMT and OBR support RPI inflation of 3 to 3.1 per cent below 20Y BE
of 3.4 per cent

2018 2019 2020 2021 2022
HMT (Feb 2018) 3.5 3.0 3.0 3.1 3.1
OBR (Mar 2018) 3.7 3.0 2.9 2.9 3.0

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

25.1.2. There is no market based CPI measure

The adoption of CPI indexation would complicate tise of break-even inflation given the
absence of an equivalent market based CPI measurere are no CPIl nominal and ILD
gilts to construct a CPI break-even.

Therefore, if Ofgem were to change to CPI indexatdfgem would need to adjust the RPI
break-even measure for an assumption on the RPi¥€&ge, e.g. drawing on independent
forecasts of the expected wed§e.

2.5.2. Fixed ex-ante inflation assumption accentuat  es risk
An alternative to break-even is to use an ex amechst. At GD17, the Utility Regulator in

Northern Ireland determined that it would defldte &ictual outturn nominal iBoxx cost at the
time of refinancing using its estimate of ex amiiéation set at the price contrd!.

Nominal debt costs and inflation co-vary, i.e. avemaent in inflation will result in a
movement in nominal debt coéfs As a result, it is incorrect to treat these tweveents as

40 See discussion e.g. in Competition Commission (Ma@L4), Northern Ireland Electricity Limited pridetermination,

p.13-21.

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

42 For a description of independent estimates, SERA (2016) Use of inflation indices in water secip.8. Link:

http://www.nera.com/content/dam/nera/publicatiof$6160126_report NERA_indexation FINAL%20(3).pdf

43 Utility Regulator (2017) GD17 Final Determinatiomginex 14 — Rate of Return Adjustment Mechanism;e&xnh5 —
Rate of Return Adjustment Model. Link: https://wwwegni.gov.uk/sites/uregni.gov.uk/files/media-fi2316-09-
15_GD17_Final_Determination_-_final_0.pdf
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independent, i.e. we should not set forecast detisdased on the nominal iBoxx for RIIO-2,
in combination with an ex ante inflation assumption

Based on the empirical data, the use of an exiafiéion assumption is likely to accentuate
risk. For example, an increase in inflation i€hkto lead to an increase in the nominal debt
cost — leavingeal debt costs unchanged. However, if the allowas&ei based on the
outturn nominal iBoxx benchmark, and yet a fixedaexe inflation, the real allowance will
increase and companies will over-recover. Likewdsstep-down in inflation during the
review period may lead to under-recovery.

2.5.3.  Outturn inflation may provide the best measu  re

A third approach is to derive real cost of debdwtince based on the inflation measure used
to index energy networks’ RAVS. .

There is a potential downside from using outtuftation: in any one year outturn inflation
may differ substantively from the implied inflatiam nominal debt costs, which will reflect
inflation expectations over the period of the deli) therefore the real cost of debt
allowance recovered in any year through allowe@émees may be low (or indeed high). The
resulting volatility in the allowed real cost oflitecomponent of revenues could potentially
be avoided by using an average inflation measugepusing an average inflation measure
calculated over a number of years.

On balance, this is our preferred approach assiireis that investors recover their nominal
cost of debt: the inflation element of the costlebt is recovered as a capital gain on the
RAV, and the remaining real element is recovered @turn on the RAV.

2.6. Option B is less likely to meet Ofgem’s object  ives than a well-
designed option A

Ofgem also consults on whether to adopt a fixeslalhce for existing debt plus indexation
for new debt only, along the lines of Ofwat’s inded approach for PR19. For PR19, Ofwat
has proposed to set the embedded cost of debt bageé industry median cost, and allow
for the new cost of debt based on the iBoxx intex.

If Ofgem were to adopt such an approach, we congidé any calculation of the industry
embedded cost of debt should exclude Cadent, dgisextypical debt profile and cost
following the recent sale.

However, we consider that Ofgem’s option B is ldsdy to meet Ofgem’s objectives than a
re-calibrated GD1 mechanism (Ofgem’s option A)uasisg option A is designed well.

4 The correlation co-efficient is around 0.5 fotlbaominal Libor to RPI, and nominal Libor to CP!I

4 gpecifically, Ofwat proposes to use the compawgll median cost of debt to avoid the impact ofienst See: Ofwat

(December 2017) op. cit, Linkttps://064f1d25f5a6fb0868ac-
0df48efcb31bcf2ed0366d316cab9ab8.ssl.cf3.rackcduvep-content/uploads/2017/12/Appendix-12-Risk-artire
CLEAN-12.12.2017-002.pdf
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There is greater merit to setting embedded delis ti@sed on a trailing average iBoxx value
rather than the embedded cost of debt for theviatig reasons:

= iBoxx provides an objective measure of the cost debt. By contrast, calculation of
the industry average requires subjective decisimastherefore regulatory risk. For
example, Ofwat excludes certain types of bonds fitsroalculation of industry
embedded debt costs, e.g. those issued pre-20Ghleanon-GBP; as well as
derivatives'® At PR19, Ofwat calculated a range for actual etidled debt cost of 1.3 per
cent to 1.9 per cent (real, RPI) drawing on differ@veraging techniques, and has
proposed an allowance of 1.59 per cent (real, KPI).

= Calculation of industry average involves greater rgulatory cost: The use of industry
own costs also increases regulatory costs forapelator, and the regulated entities; in
part, because of the subjective nature of the &lon of embedded debt costs.

= The Ofwat approach may not work well for TOs:In the case of TOs, where the
industry comprises only three companies, with N&dbminant company by regulated
value, the individual companies (or at least NGhalgbt costs may have a material
impact on the industry embedded cost allowancePR19 framework decision, Ofwat
considered that the use of company own debt castsstincentives. The CMA has also
supported an industry average approach (at BW appgal), as opposed to using
companies’ own debt cosfs.

However, the relative merits of the options depemndtially on whether option A is well-
calibrated to allow for recovery of debt costsndt, option B may be preferable based on
Ofgem’s criteria.

2.7. Option C: Passing through debt costs may incre ase complexity
and reduce incentives

The pass-through of debt costs is a common featwther jurisdictions, e.g. the US.
However, as with option B, we consider that thifapis potentially inferior to a well-
designed and re-calibrated GD1 mechanism.

First, the use of the industry embedded debt angtiaraise concerns where energy networks’
gearing varies materially from Ofgem’s notional igeg assumption, leading to an
inconsistency in the actual and notional rating delt cost. Second, the use of company’s
own embedded debt cost and gearing could diminiséntives to issue debt efficiently.

Third, the approach imposes a greater regulatonyevuon the regulator and the compéhy.

4 Ofwat (December 2017) op. cit., Appendix 12 -gAlhg risk and return, p. 77. Linkttps://www.ofwat.gov.uk/wp-

content/uploads/2017/12/Appendix-12-Risk-and-refQbi=AN-12.12.2017-002.pdf

47 Ofwat (December 2017) op. cit., Appendix 12 -gAlhg risk and return, p. 77. Linkttps://www.ofwat.gov.uk/wp-

content/uploads/2017/12/Appendix-12-Risk-and-refQbAN-12.12.2017-002.pdf
48 CMA (2015) Bristol Water price determination, p.3p&ra 10.54
4 gee for example, CMA (2015) Bristol Water appegpéndix 10.1, Cost of Capital
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Ofwat has recently considered the use of compaastisal debt and gearing as opposed to
notional, and confirmed its established notiongdrapch to setting embedded cost of debt
aIIow%nces. Specifically, Ofwat cited three reastmnsupport a notional approach. These
were:

= “Customers should not be responsible for fundirgfficient financing structures of debt
costs”

= “Companies are free to choose their actual capstaticture and the debt instruments
raised, but customers will only face the efficieost of debt for a notionally structured
company.”

= “Using a notional approach rather than basing thaest of debt allowance on actual costs
provides incentives for companies to outperférm.

The CMA has also supported both Ofwat and Ofgemjs@ach to using notional capital
structures and industry average debt costs in tgpective price controls, but itself has
drawn on Bristol Water's own debt costs given thiaivas in a position to conduct a more
detailed examination of the company in questinin its final decision for Bristol Water,
the CMA used a combination of both actual compard/iadustry debt costs.

2.8. Conclusions on the cost of debt mechanism

We consider that a re-calibrated GD1 mechanismoist fikely to meet Ofgem’s objectives,
assuming that the index is well designed. Thedesign elements comprise:

= Conceptually correct trailing average is 20 yearsOur analysis shows that neither the
current GD1 nor the ED1 cost of debt mechanisnmsvallISGN or the industry, excluding
Cadent, to recover debt costs over GD2 under derast rate scenarios. The
conceptually correct trailing average is 20 yeirdéine with the efficient tenor at
issuance. However, a starting trailing averagesoyears, such that the first year of the
trailing coincides with DN sales in 2005 and therefaccurately captures the industry
historical debt issuance, may be reasonable irctingext.

Cadent’s debt costs should be excluded from thiysisdo inform the re-design of the
GD1 mechanism given its atypical profile and costs.

%0 Ofwat (September 2016), Water 2020: consultatiothe approach to the cost of debt, p. 16

51 CMA states the following:

“In addition, we support Ofwat’s use of a notionaltafsembedded debt in the context of a multi-compemework.
As well as being consistent with other regulatorg.(©fgem), this has the benefits of allocating/reskard to the
people best able to manage it (i.e. managemem@ntivising efficient methods and timings of rajsitebt, and
removing incentives to obfuscate actual debt abstsigh complex arrangements and capital structures

In the context of our determination, we did not geekndermine this approach, but were in a positmeonduct a
more detailed examination of the company in quesiide therefore considered that it was approprfateus to
consider both the notional level, consistent with aipproach that Ofwat used and also the specifigad@osts
incurred by Bristol Watér Source: CMA (2015) Bristol Water price determinat p. 304. Link:
https://assets.publishing.service.gov.uk/media/9624ed915d194b000001/Bristol_Water_plc_final_deteatin.pd
f
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= Allowance for transaction costs:CEPA’s analysis of companies’ debt costs relative t
the iBoxx index fails to examine yield-at-issuaace control for the higher rating of
energy market bonds at issuance relative to theageeA and BBB iBoxx indices.
Correcting for these factors, we show that theJedfiect is practically zero and Ofgem
should set an explicit allowance for transactiostspas, acknowledged by the CMA at
BGT appeal.

= Break-even inflation may not allow for cost-recovey: We have set out options for the
derivation of a real cost of debt from the nomipalbserved iBoxx benchmark under a
switch to CPI indexation. The options are to Umedurrent break-even approach plus an
estimate of the CPI-RPI wedge; an ex-ante inflaissumption (as per Ofwat’s proposed
approach and UR in NI); or, the outturn inflati@ter applied to RAV. Break-even
inflation is likely to overstate inflation and undeate real debt costs; the use of 20 year
break-even is particularly problematic given thiguiidity of long-dated IL gilts.

Our preferred approach is to use the outturn inftatate as this largely mitigates risk for
investors in recovering nominal debt costs.

We consider that both options B and C are les$ylikemeet Ofgem’s objectives than a re-
calibrated option A, assuming option A is well-dgsd. Both options B and C are likely to
be more costly and intrusive as they require aestigation of companies’ actual costs, and
may blunt incentives to minimise debt costs (notatlrelation to option C). However, the
relative merits of these options depend cruciatiydesign of the re-calibrated GD1
mechanism.
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3. Cost of Equity Indexation

Ofgem has proposed a cost of equity indexationcagmbr for RIIO-2 where the cost of equity
is updated annually to reflect market moveméhts considering cost of equity indexation,
CEPA, Ofgem’s consultant, has identified three Hroptions>>

» Index risk-free rate only
= Index risk-free rate (RfR) with offsetting adjustméor the ERP
* Index the TMR (and RFR)

As noted by CEPA, the preferred option will dependhe view of the regulator on the
relationship between the risk-free rate and ERRs Ofgem, along with other GB regulators,
determines the cost of equity based on a so-ca#d approach, we consider that the only
viable option is to index the TMR and RFR, i.e. thied option.

Ofgem also focusses on the third option in its atiaion document where it proposes “by
way of example” a change to the equity allowand¢easeeview based on the change in the
RfR multiplied by a (1-beta) factor plus the TMR Itiplied by beta, but where the TMR and
beta are held constant during the price contrakrey That is, Ofgem’s proposal falls back
to RFR*(1-beta)’

CEPA do not recommend indexation of the beta el¢émiean that it $hould not move
materially within any price control periéd®, and Ofgem proposes to set a constant beta in its
example of how indexation may work. We agree with CEPA that it is not desirable to

index the beta over the price control given thetilily of beta estimates and the difficulty of
explaining short-term changes in terms of changeystematic risk.

In this chapter, we describe how option 3 couldkanrpractice. We conclude that Ofgem
has not made the case for indexation. The casm&irof equity indexation should rest on an
analysis of standard regulatory criteria for agsgsshether costs should be passed-through,
including whether costs are volatile such thatrdgailator cannot set a reasonable ex ante
allowance, and the ability to objectively measurargges in the cost of equity. We show that
the cost of equity is broadly constant over tinreg therefore it is reasonable to set an ex ante
allowance. In addition, we note that long-run ¢vital TMR data may provide an objective
measure of the cost of equity, but the specifieindnd its interpretation (e.g. in terms of
averaging techniques) will need to be clearly dptin advance.

52 Ofgem (March 2018) RIIO-2 Framework Consultation92

53 CEPA (February 2018) Review of Cost of Capital Rarfige®fgem’s RIIO-2 for Onshore Networks, p.58
5 CEPA (February 2018) op. cit., p.58

% Ofgem (March 2018) RIIO-2 Framework Consultatioara. 7.64, p. 93

56 CEPA (February 2018) op. cit., p.57

57 Ofgem (March 2018) RIIO-2 Framework Consultatioara. 7.64, p. 93
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3.1. If applied, indexation should be based oninde  xing RFR and TMR
(CEPA's option 3)

Unlike cost of debt indexation which can be basedloserved corporate debt indices, there
is no comparable index for the cost of equity whitdtead has to be estimated using a
financial model. Ofgem and other UK regulatorséhhistorically relied on the capital asset
pricing model (CAPM) to estimate the cost of equithe familiar CAPM can be written as:

1. Ri=RfR + BI*ERP,

Where Ri is the expected return on equityi;is the equity beta which measures the
systematic risk of the equity of the regulated fiRfR is the risk free rate; and ERP is the
equity risk premium which is equal to the TMR mirthe RfR.

Equation 1 can therefore be re-stated as:

2. Ri=(1i)*RIR + B*TMR

As can be seen from equation 2, in the CAPM, theeeted return on equity can be
expressed as a weighted average of the RfR antMRewith the weights depending on the
equity beta. Where the equity beta is close tar the average for the market, (as is the case
for energy networks at RIIO-£¥ the weight on the RfR is low and the far greaterweight
rests on the TMR. As a consequence, Mason, Milds/dright, academics that advised GB
regulators at previous reviews, noted that thedarfuGB regulators should be on estimating
the TMR given its dominance in the determinatiomhef cost of equity for regulated
networks. They also noted that this is fortunasethere is far greater certainty over the value
of the TMR, and far less certainty about the tristdnical risk free rate and by implication

the ERP, which have demonstrated far greater Vigjasiver time>® The authors have
confirmed their support for a TMR approach in thestrecent report for the UK regulators’
network (UKRN).

Most GB regulators, as well as the Competition lagkets Authority (CMA), have

focussed on the estimation of the TMR in deterngrilre allowed return on equity, as
opposed to estimating the ERP direcijne CMA explained that its reason for adopting such
an approach is that it provides more stable eséisfat

“Our preferred approach is to deduct our estimatdlee RFR from our estimate of the
equity market return [TMR] to derive the ERP. [thg market return has tended to be

%8 The implied allowed equity beta for energy neteoat the RI10-1 controls was between 0.9 and 093urce Ofgem
(December 2012), RIIO-GD1: Final Proposals — Finaarmt uncertainty supporting document, p.22, Link:
https://www.ofgem.gov.uk/ofgem-publications/48156(R)d1fpfinanceanduncertainty.pddfgem (December 2012),
RIIO-T1: Final Proposals for National Grid ElecttycTransmission and National grid Gas — Financpp®uating
document, p.24, Linkattps://www.ofgem.gov.uk/ofgem-publications/5360#¢1fpfinancedec12.pdf

% Mason, Miles and Wright (2003), A Study into Cartaspects of the Cost of Capital for Regulated Ukititin the
U.K., p.4. Link:https://www.ofgem.gov.uk/ofgem-publications/507988-jointregscoc.pdf

80 CMA (March 2014), NIE Limited price determinatiqn,13-16, para. 13.82. Link:
https://assets.publishing.service.gov.uk/media/5368ed915d0fdb000003/NIE_Final_determination.pdf
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less volatile than the ERP [...], and there is sowdence of the ERP being negatively
correlated with Treasury bill rates over the shtatm.”

Ofgem also adopted a TMR approach to determiniagtist of equity at RIIO-1 and
previous reviews, and has confirmed its supporafdMR approach at RIIO-2.

Given the general support for a TMR approach, CERKst two proposed methods for
indexation, risk-free rate only and risk-free rpbies ERP, are not viable because they do not
start from the premise that it is the TMR that reetedbe estimated directly given the relative
stability of the TMR, which has been accepted byrégulators. For example, CEPA’s
option 1 assumes a constant ERP, and a varying iRiRing that the TMR is not stable
over time which contradicts GB regulators assunmptinat it is (the premise of the TMR
approach). CEPA'’s second option required arbiteagumptions around the co-variance
between the RFR and ERP, which again implies acomstant TMR.

Ofgem itself appears to acknowledge that only eop8as viable as its example is based on
this option.

3.2. Ofgem’s own example suggests that there is no requirement for
indexation

Ofgem proposes to hold the TMR constant over thieg®f the price control in its example
of how equity indexation may work That is, Ofgem proposes a TMR approach as this bas
for indexation, as per equation 2 above:

(2) Ri = (1Pi)*RfR + B*TMR

Ofgem then notes that if it were to assume thaTti® and beta were constant over the
course of a price control, then the second terta &abay, and the indexation becomes (1-
beta)*RfR®?

If implemented, we agree that it is reasonableold the TMR constant over the review
period. The only reasonable alternative is to doava long-run historical series as per the
DMS, which will not change materially over the ceeiof any review, as we explain below.

However, our analysis (and Ofgem’s own proposajpssts that there is not a strong case
for indexation. As with other uncertainty mechamss indexation should be used where
costs are uncertain such that it is difficult to@eeasonable ex ante allowance, e.g. as with
the cost of debt. Given the constancy of the TMBraime, and the fact the term (1-
beta)*RFR approximates to zero, there is a str@sg for setting an ex-ante allowed return
on equity, as per previous controls and all othBrr&gulators. By contrast, an indexation
mechanism would complicate the price control preagsecessarily and contradicts
Ofgem’s intention to simplify price control arramgents.

51 Ofgem (March 2018) RIIO-2 Framework Consultatioara. 7.64, p. 93
52 Ofgem (March 2018) RIIO-2 Framework Consultatioara. 7.64, p. 93
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3.3. Identifying an objective index: long run histo rical TMR

Under a TMR equity indexation mechanism, therehacepotential approaches to updating
the TMR during the course of the review period.e@pproach to indexing the TMR is to
draw onrealisedhistorical returns. This approach assumes tlsabical realised returns
provide an unbiased estimate of thgectedeturn over long time periods, given that the
impact of errors should cancel out over long timaenfes in expectation. This is the approach
to setting the TMR recommended by UK regulatorsisers®

The alternative approach is to draw on currenbowérd looking data, such as the dividend
growth model (DGM). However, the DGM estimatesdtém be subjective and sensitive to
input assumptions, notably around dividend pricengh. At recent price controls, Ofgem as
well as other regulators (including the CMA) hagaded to focus on long run historical
estimates to determine the cost of equity allowantth the DGM employed as a cross-
check on the results derived from long run aver&ges

3.3.1. The weight of evidence supports the use of |  ong-run TMR measure

The argument for adopting a long run index meadapends on whether the expected TMR
is broadly constant over time, and thus whethdobheal returns provide an unbiased
measure of the expected future return.

Given the marked historical volatility in the RfReg for example, see Figure 3.1), the
constancy of the TMR depends on whether these wddeariations in the RfR are broadly
off-set by changes in the ERP, that is, whether BRIPRfR negatively co-vary over time. In
general, the financial literature supports the tiggao-variance of the RfR and ERP over
time, and therefore the time constancy of the TMR.

As an example, Siegel (1998) analysed 200 yedsSaftock market data, and concluded
that the TMR shows a remarkable degree of statmirgr time, in contrast to other asset
classes such as the risk-free te.

5 Wright, Stephen. Et al (2018) Estimating the aistapital for implementation of price control bK regulators, a

report commissioned by UKRN, p. 8. The authors st&tée recommend that regulators should continue te iaesir
estimate of the EMR [TMR] on long run historicakaages [..]"

8 See e.g. Ofwat (January 2014), op.cit., sectibr AOfgem or CMA (March 2014), op.cit., para 13.137
% See for example: NERA (2017) The total markainmefor determining the cost of equity at RI1O-2ink:

http://www.nera.com/content/dam/nera/publicatiof$/2171103_TMR_report NERA.PDF
5 Sjegel (1998), Stocks for the Long Run. McGrawkHiécond edition, p.11, 13.
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US TMR shows “a remarkable degrzlg l:)rfes‘?a'llbility” ovetime which supports use of
historical TMR as index for cost of equity
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Source: Siegel (1998) for the period 1801 to 18&htupdated by DMS. See: Wright and Smithers (201
cost of equity capital for regulated companiesegiew for Ofgem

In addition, prominent economic institutions, sashthe Bank of England, have recognised
that the recent low interest rates and economiemi@iaty have led to increased ERPs.
Indeed, the Bank of England’s own estimates oEHR®, as derived from its DGM model,
have increased markedly with the recent fall ierest rates (see Figure 3.2). Again, the
inverse relationship between the ERP and RFR st notion of a constant TMR, and
the use of a long-run historical measure as this baisa TMR index for RIIO-2.

Figure 3.2

Bank of England DDM supports theory that reductionin RFR offset by increases in
ERP over recent period

10% ERP

Nominal return (%)
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NERA Economic Consulting 22



Response to Ofgem's Framework Consultation Cost of Equity Indexation

Source: NERA calculations based on Bank of Engtiatd

3.3.2.  An alternative to a historical TMR index wou Id be forward-looking
DGM based index

An alternative to using an historical TMR measwséhee basis for a cost of equity index
would be to draw on forward-looking DGM measurés.previous reviews, the CMA has
drawn on TMR estimates from the Bank of England@ND Recent evidence from the Bank
of England supports a TMR of between 7 and 8 pet; @though much higher values were
observed during the financial and Greek criseshasvn in Figure 3.3.

However, the DGM approach is sensitive to assumptayound future dividend policy, a key
and unobserved determinant of the DGM. For exapipheC’s recent DDM estimates of the
TMR lie in the range 5.4 to 5.8 per cent in reaiis’’ although we consider these estimates
are downwardly biased due to errors that PwC mekits assumptions on short term and
long term dividend growtf’

Figure 3.3
DGM TMR estimates from Bank of England support a “arrent” TMR of around 7 to 8
per cent (% real RPI returns): But estimates can bevolatile over time and subjective

16% Financial

? crisisl Greek Euro
14% crisis
12% -
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- Bank of England implied TMR
Source: NERA calculations based on Bank of Engtiatd

7 PwC derives a nominal TMR range of 8.3 to 8.8 pert,cequivalent to 5.4 to 5.8 per cent real, assgri8 per cent
RPI inflation in line with PwC. Source: PwC (June 2Dbp.cit., p.82, 87

8  See NERA (November 2017) op. cit., pp 8-9. Link:
http://www.nera.com/content/dam/nera/publicatiof$/2171103 TMR_report NERA.PDF
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3.3.3. DMS provides a suitable basis for long-run T MR index

As explained above, given the stability of the Thr time, and the subjectivity of
DDM/DGM based TMR estimates, the only reasonabpg@ach for cost of equity
indexation is to draw on a TMR index based on langhistorical values.

As the basis for the TMR index, we recommend uderaj-run historical averages published
by DMS, and drawn on by CMA and Ofgem to deternmieeTMR at previous reviews.
Table 3.1 shows an update of the CMA calculationssidetermination for Northern Ireland
Electricity using data over the period 1900-20X8rfrthe latest DMS 2017 publication.

Table 3.1
The CMA has drawn on long-run DMS to inform TMR, citing a range of averaging
technigues and holding periods. These methods cduiorm the basis for a TMR index

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 6.9 6.7
20Y holding 7.7 6.8 6.8 6.2

Source: NERA calculations using DMS (February 2(Qr&dit Suisse Global Investment Returns Yearbook
201769, CMA (2014), Northern Ireland Electricity pricetéemination, Final 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 tos201The figures circled in green represent the déffere
between the updated estimates and the estimatssriesl by the CMA in NIE (2014).

As shown in Table 3.1, the historical TMR estinsdte in a range between 6.2 and 7.7 per
cent, depending on the averaging technique andrgpjzeriod.

% We note that the 2017 DMS publication includes returns for the UK market since 1988 which hiagen calculated
using CPI as opposed to RPI inflation. (See DM®(&ary 2017), Credit Suisse Global Investment Ret¥eerbook
2017, p.212.) To ensure consistent treatmentflation, we have re-calculated the real UK histakieturns from
DMS for 1988 onwards on an RPI deflated basis.

™ The simple approach calculates the arithmeticrmieasuccessive time periods (and therefore therdew

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

time periods. For holding periods greater thandr,yihe simple approach first calculates the comgded nth period
return (e.g. for a 5-year holding period, it caftak the 5-year compound return earned in the cotige periods 1-5,
6-10, 10-15 etc.), and then takes an average sétheeriod compound returns. The overlapping ambrés 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 geomettioms, and the JKM is a statistical approach thatiges efficient
estimates for small samples, but this adjustmesnt effectively produces unbiased estimates of theeriod return as
a weighted average of the geometric and arithnasticages over the observation period.
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Table 3.1 shows that the averaging technique aswh@sd holding period is an important
factor in estimating the TMR. We consider evidesgpports the use of relatively short
holding periods™"?

Overall, we do not recommend that the TMR indexwdran the simple average estimates
based on long holding periods, as these estimegdsaged on a small number of
observations. We also do not recommend the ugergflong holding periods of 10-20 years
which are not supported by empirical evidence aestor behaviour. The highlighted cells
reflect potential approaches for determining theRrMdex drawing on DMS data.

3.3.4. RFR could be based on spot market evidence, or long run averages

Under the TMR approach to indexation, we would alsed to index the RFR (as per
equation 2 above). There are two broad approactexs by UK regulators to determining the
RfR which could be used as the basis of a cosjatyindex:

= long-run historical averages or

= short-run market evidence, such as spot gilt rates.

Evidence from short-run gilt rates suggests a megatal yield of between 1.5 and 2 per cent
for a 10 year gilt (see Figure 3.4 below). Theukégalso shows that the real yield is
expected to increase to around zero per cent ov@rRperiod.

' GB regulators such as Ofgem and Ofwat have tylgicahsidered the TMR for a holding period of 1 ye#@he use of

short-term holding periods is consistent with exicifrom a survey of equity market participantsi®y CFA Institute
UK that suggests that the average holding peribetiween 1-2 years. Source: Kay Review of UK EqMisirkets and
Long-Term Decision Making, Interim Report, Feb 2DT2FA UK response to the Kay Review of UK Equity fWets
and Long-Term Decision Making — Call for Evidence

2 Helm and Tindall (2009) find that most utilitiese held by private equity or infrastructure fundbere the former

have an average holding period of 4-5 years whidatter tend to be more long-term. Helm and TlingNovember
2009), The evolution of infrastructure and utilityynership and implication§xford Review of Economic Policyol
25, pp 411 - 434
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Figure 3.4
Spot and forward evidence supports a RfR below zerper cent (real)
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As can be seen from Figure 3.4, at recent revieldsregulators generally placed greater
weight on long-run evidence on the RfR, with deteations in the range of 0.75 to 2 per
cent real, reflecting long-run averages with somervard adjustment to reflect the lower
spot and forward yield evidence. However, in @sant consultation framework, CEPA
draws on mainly short-run evidence, proposing a iRfiRe range of -1.75 per cent to -0.60
per cent, based on spot and forward 10 year ilts.

In theory, an indexation approach could draw onegit. short-run or long-run measure of the
RFR. The long-run measure could reasonably bedb@s¢he same period as the TMR, e.g.
over the full DMS database which provides more thdd years of data, although would not
reflect changes in credit markets and the indekaliénge only slowly over time. The short-
run index measure could be based on 10Y gilts.rates

3.4. Conclusions on cost of equity indexation

We do not consider that there is a strong casedstrof equity indexation. As we describe
above, we do not agree that the cost of equityesasver time such that Ofgem is unable to
set a reasonable allowance for the price contnoab@e In addition, although long-run

8 CEPA (February 2018) Review of Cost of Capital Rarige®fgem’s RIIO-2 for Onshore Networks, p. 46.
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historical TMR data may provide an objective meaxafrthe cost of equity, the specific
index, time period, and averaging techniques ve#dto be clearly specified in advance.

However, if implemented, we consider that any iradi®n of the cost of equity should have
the following features:

» Index the TMR directly, as opposed to separatedgxmg the ERP and RFR. All UK
economic regulators focus on TMR estimation in eieing the cost of equity at review.
This corresponds to CEPA’s option 3.

= Draw on a long run historical values for an essdt#d database of TMR, e.g. DMS
database, as opposed to forward-looking estimatgsbased on DGM, which are more
subjective.

The RFR could draw on either long-run historicdluea which provide for greater stability in
the cost of equity estimate. The alternative igge current market data, such as gilt yields,
as proposed by CEPA in setting the RFR for RIIO-2.

We do not propose that the beta is indexed, inviille Ofgem’s proposal.

Our proposed approach is broadly in line with Oftgeimdexation example, where it
suggests that the index is based on the RfR mieltifly (1-beta), and the TMR multiplied
by beta (as per equation 2 above).
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4. Ensuring Financeability

In its Framework Consultation, Ofgem states thha# a duty to have regard to companies’
ability to finance their activities. Ofgem stathat at previous reviews it has assessed
whether companies can maintain an investment grastht rating drawing on rating agencies’
methodologies, and confirms that it intends to utade a similar approach at RI10%2.

However, it also notes that its proposed cost aftg@nd a declining cost of debt allowance
are likely to lead to a lower overall baseline retat RIIO-2 which will make it more
challenging to meet the standard financeabilityricet Ofgem is consulting on three policy
options for addressing financeability issues:

= Option A: Adopting a nominal return instead of alneeturn which will bring cash-flows
forward

= Option B: Putting the onus on companies, e.g. tgelr
= Option C: Introducing a licence backed revenuerfloo

In this section, we review Ofgem’s proposed appncatd three options. We conclude that if
a lower cost of equity at RIIO-2 leads to a crediing below an average of A and BBB (the
rating that we expect to form the basis for the cbslebt allowance), then the onus is on
Ofgem to reconsider its proposed cost of equitytaedating of the index underpinning the
cost of debt mechanism. Ofgem’s proposed solutiiongot address the fundamental
problem of inconsistency of its proposals.

This chapter is structured as follows:

= Section 4.1 explains the rationale for the finabdédsg test, and the need for Ofgem to
demonstrate the integrity of its revenue proposaid, therefore responds to Ofgem’s
Option B (putting the onus on companies). We attoout the relevant ratios and
thresholds.

= Section 4.2 discusses how Ofgem’s option A, settiegprice control based on a nominal
WACC, would lead to higher bills and financing cost

= Section 4.3 explains that Ofgem’s option C, reveltn@, ignores the fundamental issue
and is impracticable.

= Section 4.4 draws conclusions.

4.1. Contrary to Ofgem’s Option B, the onus should be on Ofgem to
ensure consistency of its financial proposals

Under its option B, Ofgem considers that the okl be on companies to address
notional or actual financeability constraints, éample, through an equity injection. It also
raises the prospect of changes to regulatory pdesimmguch as capitalisation rates to address

7 Ofgem (March 2018), op. cit., p.93.
s Ofgem (March 2018), op. cit., p.93.
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credit metrics, although Ofgem acknowledges thahsn approach may be discounted by
rating agencies (RASY.

We disagree that the onus should be on compaimesis section, we set out why the onus
should be on Ofgem to ensure the consistency pfagosals.

4.1.1. Afinanceability test is a check on the cons  istency of the allowed
return and the outturn financial metrics

A financeability test should assess whether a $ieens able to finance its operations on
reasonable terms and consistent with the termsrasbin the allowed return element of its
allowed revenues. Specifically, the test shoutdl#sh whether there is consistency
between the credit rating underpinning the noti@osk of debt in the allowed rate of return
and the credit rating implied by the projected ficial ratios under a notional financing
structure, as shown in Figure 4.1.

Figure 4.1
The financeability test should test consistency be&ten the allowed rate of return and
the expected financial metrics

—_—_——,—————— e e —
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\ _________________________ T ——— //
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on specified rating 209

credit rating)

Source: NERA illustration

If the projected financial ratios imply that theguéated business cannot raise debt finance on
the terms (i.e. credit rating) as assumed in tloavald rate of return, the regulator has not set
overall revenues that allow the company to hawaaonable prospect of recovering its costs.
In these circumstances, the allowed rate of retarmot be considered reasonable.

Regulators conduct such tests to ensure that caegpare able to finance their activities, a
standard regulatory objective. For example, at EXddem referenced its Principal Objective
which is to protect consumers, and under whichusinimave regard to the need to secure that
companies can finance their activitiés.

6 Ofgem (March 2018). RIIO-2 Framework Consultatio97.

T Ofgem stated3.1. Our principal objective is to protect the @rests of existing and future consumers. In cagyiot

its functions in accordance with the principal oltjee, the Authority must also have regard to thedh® secure that
licence holders are able to finance the activitidsch are the subject of obligations on them. Thésans that, in
setting price controls, we should have regard toah#ity of network companies to secure financingitimely way
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In terms of solutions, if the projected ratios aesaker than the credit rating underpinning the
cost of debt allowance at RI1O-2, then the diresotution is for Ofgem to increase the cost
of equity allowance to ensure the integrity of teeenue proposals. An alternative solution
may be to set the cost of debt indexation mechabesed on an index which corresponds to
the projected rating (e.g. BBB). In relation te tatter, Ofwat determined a BBB rated

iBoxx index for the Thames Tideway Tunnel basegmjected BBB credit metrics and
rating for the infrastructure provider to ensure itfitegrity of the frameworKk® "

4.1.2. Target ratio levels should be consistent wit  h rating for allowed cost of
debt index

Ofgem stated that it intends to use gearing (net eRAV), and the post-maintenance
coverage interest ratio (PMICR) as the key creditrios for its financeability assessment at
RIIO-2, while it will also consider other metriasciuding funds from operations (FFO)
interest cover, and retained cash-low (RCF) tadeét®°

Moody’s rating methodology provides a relativelyahanistic approach to rating
determination, which Ofgem intends to draw on todiact the financeability test at RIIO-2.
The target financial ratios consistent with an A &BB rating used by Moody’s are set out
in Table 4.1 below.

and at a reasonable cost in order to facilitate tiedivery of their regulatory obligations. 3.3. \§enerally equate
financeability with an ability to maintain an invesent grade credit rating. The first stage of omaficeability
assessment is therefore to consider how our proppseé controls will affect credit ratings.” (SourcOfgem (July
2014), RIIO-ED1 Draft determination for the slowetkeelectricity distribution companies - Financisslies, para 3.1,
p.16.)

Thames Tideway Tunnel Project Licence, August2@172. Link:https://www.ofwat.gov.uk/wp-
content/uploads/2015/10/lic_lic_baz.pdf

78

9 The Utility Regulator in Northern Ireland determina BBB rated iBoxx index for PNG and firmus at thestmecent

reviews (GD17), as well as a NIE at RP7. Thesésitets were based on an assessment of creditnskan
assumption that BBB represented the efficient notiostiig. See for example, UR (November 2016) Rticatrol
for NI GDNs, Chapter 10. Linkattps://www.uregni.gov.uk/sites/uregni.gov.uk/fileedia-files/2016-09-

15 GD17 Final Determination_ - final_0.pdf

8  Ofgem (March, 2018), op. cit., p.94.
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Table 4.1
Target Credit Rating Ratios Consistent with Moody'sA and BBB Credit Score

Financial metric A Baa
Adjusted Interest Coverage Ratio: 2 -3.5x 1.4 - 2x

OR OR OR

FFO Interest Coverage 4 - 5.5x 2.8 - 4x

Net Debt / RAB OR Net Debt / Fixed 45 - 60% 60 - 75%
Assets

FFO / Net Debt 18 - 26% 11-18%
RCF / Net Debt 14-21% 7-14%

Source: Moody’s (March 2017), Rating MethodologggRlated Electric and Gas Networks, p.19

At ED1, although focusing closely on Moody’s methtumdyy, Ofgem considered a wider
range of financial metrics than those used by M&odyhe list of financial metrics together
with thresholds for investment grade credit ratsgconsidered by Ofgem at ED1 are set out
in Table 4.2 below.

Table 4.2
At ED1, Ofgem conducted its financeability test basd on BBB ratio thresholds
Financial metric Threshold
FFO interest cover ratio 2.5 min
Adjusted interest cover ratio, or PMICR 1.4 min
FFO / Net Debt 8% min
RCF / Net Debt 5% min
Net Debt / RAV 80% max
RCF / Capex 0.5 min
Regulated equity / EBITDA 5.5 max
Regulated equity / PAT 18 max
Dividend cover ratio 1.0 min

Source: Ofgem, RIIO-ED1 Draft determination for giew-track electricity distribution companies, Tal3.1,
p. 17.

By comparison with Table 4.1, the thresholds feiosaapplied by Ofgem at ED1 appear to
be closer to BBB rating rather than average A aB& Band therefore appear inconsistent
with its notional cost of debt assumption (base@omverage of A and BBB rated iBoxx
bond indices). At RIIO-2, Ofgem should ensure thatprojected ratios, alongside the
gualitative factors considered by Moody’s in detiging the overall credit rating for energy
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network$®, are consistent with an average of A and BBB gatiassuming that this is the
basis for the cost of debt indexation mechanism.

In principle, the assumed initial gearing shoulccbasistent with the gearing assumed by the
regulator in determining the WACC. At ED1, Ofger&ntral assumption was to test
financeability based on the notional debt positbDNOs, on grounds that it is up to DNO
owners to resolve issues that may arise if theurad@osition significantly differs from
notional. Similarly, Ofgem’s baseline scenariousmssd debt costs consistent with the cost of
debt allowancé®

Where a company'’s actual cost of debt differs ftberegulators’ allowance (e.g. where the
regulator has allowed an industry wide embedded cizdi rather than a company specific
cost of debt), this provides a rationale for usiogipanies’ actual debt costs in the
financeability test. For example, at ED1, Ofgemsidered financial ratio sensitivities based
on actual gearing levels and actual debt c8sisd similarly the CMA in the case of Bristol
Water and NIE considered actual gearing and adelat cost§?

Finally, as well as Moody'’s rating methodology, &fig should also apply S&P ratings
methodology which is the other principal rating mgefor GB utilities.

4.1.3. Financeability testing should be undertaken against plausible
downside scenarios

At ED1, Ofgem’s central assumption was to testrfaeability based on the notional debt
position of DNOs, as well as extending the analisiske account of the DNO’s actual
embedded debt positions (as noted abBvepfgem also considered financeability under a
range of interest rate scenarios, modelling botngks to company interest costs and
allowances, in order to assess resilience to pessdwnside scenarids.

Likewise, the financeability assessment at RII(h@ud also include testing based a range of
different interest rate scenarios including plalesiownside scenaridé. As well as interest

8 The sub-ratings associated with the qualitaiastdrs may come under pressure where ratings agepeiceive that

changes threaten companies’ ability to recovers¢c@std undermine the credibility and predictabitifyhe regime, as
we discuss in section 5.4.4.

8 Ofgem (July 2014), RIIO-ED1 Draft determinatiom fbe slow-track electricity distribution companieBinancial

Issues, para 3.9, p.17.

8 Ofgem (July 2014), RIIO-ED1 Draft determinatiam the slow-track electricity distribution compasieFinancial

Issues, para 3.10 — 3.11 and Table 3.2, p.17. dedOfgem (July 2014), RIIO-ED1 Draft determinationthe slow-
track electricity distribution companies - Overvigyara 5.25, p.42.

84 see for example, CMA (2015) Bristol Water plc. Link
https://assets.publishing.service.gov.uk/media/9624ed915d194b000001/Bristol_Water plc final deteatin.pd
f

8  Ofgem, Draft Determination for RIIO-ED1 — Finaridissues, para 3.9.

8  Ofgem (2014) Final Determination for RIIO-ED1, 8&:24 Link:
https://www.ofgem.gov.uk/sites/default/files/dod¥2/11/riio-ed1_final_determination_overview_-
updated_front_cover_0.pdind para 3.9-3.10 of Draft Decision.

8 Ofgem, RIIO-ED1 Draft determination for the slomaek electricity distribution companies.
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costs, the stress testing should encompass plawkiinside scenarios for totex, where
downside scenarios should take into account arfigrdiice between Ofgem’s view of
efficient costs and companies’ business plan subams

4.1.4. Assumed dividend pay-out and variation in ca  pital structure

Both Ofgem (RIIO ED1 for slow track DNOs) and CMNIE 2014) have modelled dividend
pay-out ratios at 5 per cent of the equity portibthe RAV. The CMA'’s rationale for this
assumption is that an efficient licence holder wiaaoiplement a dividend pay-out policy
consistetsrgt with the post-tax cost of equity refteicin the WACC determination, i.e. around 5
per cent.

The revenue allowance at RIIO-2 should also profedequity issuance costs to achieve the
notional gearing at the start of RIIO-2 where thishanged relative to previous reviews.
That is, Ofgem should provide for issuance costdltw companies to de-gear to the lower
notional gearing. Ofgem should also continue tavjgle for equity issuance costs to
maintain the notional rating during review, e.g.emcompanies’ investment programme
would otherwise increase gearing above the notileval. As at previous reviews, Ofgem
should allow for the cost of such (notional) equiitjections, e.g. at RIIO-1, Ofgem allowed
for an equity issuance cost of 5 per cént.

4.1.5. Ofgem correctly recognises that short-term f  ixes may not be
supported by RAs

Under its proposed option B, Ofgem notes that Ofveat considered changes to depreciation
and capitalisation rates in order to ensure finahbitigy at PR19, but acknowledges that in
early discussions the RAs have said that they“difcount such approache®’

We agree: there may be constraints from rating @gerfRAs) on regulators ability to use
such short-term fixes to address financeabilityst@ints, where the fix simply postpones
problems to future price controls.

Specifically, in the context of its proposed switorCPI indexation, Ofwat has stated that
companies may consider adjustments to PAYG toetfiay negative bills impacts.
However, PAYG adjustments — which move away from“tatural” expense/ capitalisation
rate —may not be recognised by Rating Agencies.ekample, Moody’s has stated that that
“use of regulatory levers to offset bill increaseald erode confidence in the regulatory
framework. [...] if revenue deferrals are imposedcompanies such that the “allowed”

8  CMA (2014) NIE plc, para 17.39. Link:

https://assets.publishing.service.gov.uk/media/5368ed915d0fdb000003/NIE_Final_determination.pdf
8  gee for example, Ofgem price financial model (MEGF

https://www.ofgem.gov.uk/system/files/docs/2017¢11/ pcfm_november 2017.xlsm
% Ofgem (2018) op. cit., p. 96
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return can never be realised, our current viewhs tegulatory framework could be
weakened®?

Moody’s has also questioned the potential use oftdlbrm financial levers in the case of
PNG, which has substantive revenue deferral amsecpence of the need to smooth prices
in the early years of the project, and consequemtigk credit ratios. In this case, Moody’s
states that:["..] although the AICR is likely to rise if finaiat levers are used [...] we would
not regard credit quality as having been improveéx

4.1.6. Conclusions on Ofgem’s Option B

In conclusion, under option B, Ofgem asks whetheranus should be on companies to
address financeability issues, e.g. through antgqyection and associated de-gearing to
achieve investment grade credit metrics. As weagxn this section, we believe the onus
should be on Ofgem to ensure the consistency @ihdscial proposals at least on a notional
basis, and potentially also on an actual basis evtier notional cost of debt allowance is
lower than companies’ actual debt costs. It isacupompanies to ensure that they maintain an
investment grade credit rating based on theiual capital structureand consistent with
licence requirements, but only once Ofgem has dstrated the integrity of the price control
proposals on aotionalbasis.

4.2. A nominal based WACC may improve financeabilit y, but should
be considered in a wider policy context (option B)

A switch to a nominal based WACC regime would briagh-flows forward which could
potentially improve credit metrics, but introducisigch a substantial change to the existing
regulatory framework should be considered in a wmumtgicy context, as opposed to being
adopted as a “fix” to any existing financeabiligncerns. The potential downside
implications include:

= Impact on network charges (short-run) The introduction of nominal WACC would
lead to a one-off increase in network charges.h@usubstantive increase may not be
justified from the customers’ perspective. Thisregase could be in theory offset by
adjusting other regulatory parameters (e.g. cagétibn rates). However, any such
adjustments would remove the benefit of cash bleingght forward in the first place and
hence lead to no improvement in financeability avay also be viewed negatively by
rating agencies as undermining the confidenceemregulatory framework (as set out in
section 4.1.5).

= Inter-generational equity (long-run impact on netwak charges). A switch to nominal
WACC also raises concerns regarding inter-generatiequity. A nominal WACC
approach implies that in a steady state, the valltiee asset base is written down in real
terms over time, which in turn implies that currenstomers would pay a higher price
than future customers for receiving the same servithis may not be considered fair
from an inter-generational equity perspective.

%1 Moody’s (January 2016), Transition to CPI creaisiss for water and energy networks, p.1.

92 Moody’s (January 2016), Transition to CPI creaisiss for water and energy networks, p.6.
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= Impact on risk from removing RPI-hedge for ILD: A switch to nominal WACC
would remove the RPI-inflation hedge offered by ¢herent regulatory regime, which
companies have used to issue RPI-linked debt. ifilign could increase companies’
financing costs (e.g. through companies havingetigle their existing RPI exposure
using RPI-nominal swaps).

4.3. A licence backed revenue floor avoids the fund amental issue
with poor metrics, and is impracticable (Option C)

4.3.1. Ofgem identifies two variants for a revenue  floor

Under option C, Ofgem proposes to limit the dowasifithe price control package to give
greater assurance that debt costs will be mettatiés that this would involventroducing a
licence condition that sets a floor below which pamy revenue would not be allowed to
fall”, and that the floor could be set at a level tivabuld allow a notionally geared company
to more easily service interest payments equaigaost of debt allowancé®

Ofgem considers that the revenue floor could sekigteer value for consumers, as “
positive impact on credit ratings could reduce thte of interest lenders would require.
Similarly, reducing default risk could provide foer downward pressure on rate¥. It
identifies two variants:

= Variant 1:Maximum penaltiesPlaces a limit on the value of underperformaecg, by
determining that the return on regulated equityRRpwould not fall below a pre-
defined level, say, 1 per cent;

= Variant 2:Minimum coverage ratio€.g., Ofgem would provide a minimum revenue to
ensure a particular level for a financial ratiolsas the AICR

In either case, Ofgem notes that the additiona@mee required to meet debt payments would
need to be recovered from consumers at a futues dag. through a reduction in the value of
RAV or reduced revenues.

4.3.2. The approaches ignore the fundamental proble  m that financeability
identifies

Our main concern with Ofgem’s proposed revenuerfigthat it avoids the fundamental
problem: where expected credit metrics corresporadrating which is below the rating
assumed in the allowed return, the allowed retbhoukl be reconsidered. That is, Ofgem’s
proposals ignore the inconsistency problem andedagon for the financeability test.

We also consider the approaches are impracticable:

= Ofgem intends that any advanced revenues are neszbeger future years: the approach
simply defers financeability issues to subsequeats. It also suggests that the revenue

% Ofgem (2018) op. cit., p. 96
9 Ofgem (2018) op. cit., p. 96
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floor would provide little value to creditors, astheory companies could rebalance cash-
flows, e.g. itself borrow against future cash-flomgsopposed to effectively borrowing
from customers.

= The revenue floor may provide some insurance iretteat of adverse cost or incentive
performance. |However, cost performance is obgemith a lag, and accounted for in
the price control financial model (PCFM) with a laigat least two-years. These
timelines may be too long to provide adequate ptmte for creditors.

= Ofgem has an objective to simplify the framewonlkt & revenue floor provides for
further complexity and regulatory cost.

4.4, Conclusions

The financeability test is a test of consistenciyveen the rating underpinning the allowed
rate of return and the rating implied by the fostdamancial metrics. If the financial metrics
provide a credit rating below an average of A a@BBthen this provides a clear rationale
for Ofgem to reconsider the cost of equity andr#iang of the index underpinning the cost of
debt mechanism.

As Ofgem acknowledges short-term fixes, e.g. brngdorward cash-flows, do not resolve
the underlying long-term issue and any arbitragnges to regulatory levels (e.g.
capitalisation rates) may not be recognised by RBfgem’s other proposed fixes — nominal
returns — represent fundamental changes to therexregulatory framework and should be
assessed in a wider policy context than purelyidenisig financeability implications
(including higher short-term bills and inter-gert@aal equity considerations).
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5. Ensuring Fair Returns

In its framework document, Ofgem consults on a nemab potential changes aimed at
ensuring fair returns to energy networRsln particular, Ofgem expresses concern that
returns have been high in the gas distributionedadtricity transmission sectors, where the
main driver has been cost outperformance. In thetrétity distribution sector, it notes that
performance against the interruptions incentivevioles the main driver.

Ofgem considers that although costs can increa®eeahe forecast allowance, it believes
that companies generally face a greater likelinthadl risks will run in their favour rather
than against therf. It states that its experience of RIIO-1 and prasiprice controls is that
irrespective of the apparent reasonableness gdfrtbe control, companies may still be able
to outperform against the baseline assumptionseandhigh returns. Ofgem therefore
identifies a number of measures that could guaaihaghigher returns, comprisifg:

= A hard cap/floor

= Discretionary adjustments

= Constraining totex and output incentives
= A RORE sharing factor

= Anchoring returns

In this section, we consider the level and souofesitperformance at RIIO-1 in comparison
with the water and other partly regulated sectd¥ identify options that could promote fair
returns without undermining the efficiency propestof the RIIO regime, namely around
shortening the price control, real price effect BRihdexation, and sculpting returns, as
Ofgem has proposed in its framework consultatidowever, we consider that Ofgem’s
other options, such as hard caps and collars,afisnary adjustments, constraining
incentives, and anchoring returns will increaseul&gry costs and risk, and/or dampen
incentives, in contrast to the RIIO objectives.

The chapter is structured as follows:
= Section 5.1 summarises the potential issues with BBt need to be addressed whilst
retaining the central objectives of the RIIO franoekv

= Section 5.1considers the cost performance by GDisaergy networks over RIIO-1
more widely relatively to other regulated and negtiated sectors

= Section 5.3 explains the principal reasons fomgtroost performance over RIIO-GD1
= Section 5.4 sets out potential options to ensuredturns, evaluating Ofgem’s options
= Section 5.5 concludes

% Ofgem (March 2018) op. cit., p. 100
% Ofgem (March 2018) op. cit., para 7.110,.p. 100
97 Ofgem (March 2018) op. cit., para 7.122,.p. 103
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5.1. Any changes to the regime should be consistent with RPI-X
“root-and-branch” review which strongly supported i ncentive
based regulation

5.1.1. The RIIO model brings substantive benefits

In 2010, Ofgem concluded a “root-and-branch” revawthe RPI-X framework, and
concluded firmly in support of an incentive basedime with up-front/ex-ante efficiency
incentives. For example, Ofgem concluded that:

The RIIO model has taken the elements of the oleéXRRamework that work well,
adapted other elements to ensure they are focusel@lovery of a sustainable energy
sector and long-term value for money, and addechelgs to encourage the radical
measures needed in innovation and timely delivery.

As set out in the RIIO decision documents and haaokljthe original objectives of the RIIO
framework focus on improving cost and output perfance through enhanced incentives.
The objectives include:

= To promote cost efficiency, notably by avoidingpest adjustments (other than
through symmetric up-front incentive rate)

= To promote an output based approach, with finana@alards/penalties associated
with companies’ performance

= A transparent regulatory framework, where thera idear understanding of the
outputs delivered and rewards/penalties for doiog s

= High returns for good performers on costs and otgpand low returns for poor
performers

= Promoting investor confidence to secure efficierdricing

In terms of quantifying the potential benefits loé tR11O regime, the impact assessment
supporting the RI1O decision identified potentiahsumer benefits from “efficiency savings”
alone of between £290m and £415 m per annum uhdearentral scenario, and an overall
saving of around £1 billion relative to the RPl-¢gime >

These efficiency savings of up to £1 billion resalequivalent reductions in customer bills
given that the RIIO framework includes provision $tharing of efficiency improvements
within review through the 1QI sharing factor, amem passing through the entire benefit to
customers of any savings at review where allowgdmees are reset based on companies’
actual costs.

% Ofgem (2010) Handbook for implementing the RIlOd®=ip Summary. Linkhttps://www.ofgem.gov.uk/ofgem-

publications/51871/riichandbookpdf

% Source: Ofgem (July 2010) Impact Assessment, pik: https://www.ofgem.gov.uk/ofgem-

publications/51904/impact.pdf
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5.1.2. Potential changes should be aligned with the RIIO principles

In identifying potential changes to the existingnrework, we consider that the RIIO
objectives remain valid and there is no requireni@na further “root-and-branch” review.
However, there are concerns expressed around Rb@HL performance that need to be
addressed. We summarise these as:

= The level of returns are too high with an elemdrthe return relating to GDNs
bearing market risk

= There is a lack of dispersion in companies’ returns

= There is a lack of transparency around the reasooutperformance, and customer
benefits, e.g. what element relates to improved @od output performance

We first consider the evidence on the level ofmegufor RI1O-1 (section 5.2) and the reasons
for the cost performance (section 5.3). We thersicter how the issues around level and
transparency of return could be addressed whigstgpwing the incentive properties of the
RIIO regime (section 5.4).

5.2. RIIO-1 variation in returns is not unreasonabl e compared to other
regulated and non-regulated sectors

5.2.1. There is no systematic outperformance across RIIO-1 price controls

As set out in Figure 5.3, the gas distribution alettricity TOs expect to outperform the
price controls set in 2013 at their respectiveaed. However, as we explain in section 5.3,
the outperformance is explained by the relativebakness of the economic recovery and
commodity prices, and the fact that framework assigarket risks to the energy networks.
For electricity distribution, the picture is morexed — with five licenses expecting to
underperform against totex allowances. NGGT akpeets to substantively underperform.

Figure 5.1
GDNs and TOs expect to outperform on totex over RID-1, having benefitted from
bearing market risk
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Figure 5.2
For ED, totex performance is mixed. NGGT expectsubstantive underperformance
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5.2.2. Water sector RORE is similar to RIIO-1

We have analysed cost performance in the wateorskrtthe three regulatory periods over
the period 2000-15%° The analysis shows that water company performées in the
range of 4 to 12 per cent real post tax for mosbgs, and is similar to expected energy
sector performance over RIIO-1, taking into accalhénergy companies.

190 The analysis includes cost performance only,exmtlides performance related to customer servigesunes, and
therefore understates RORE.
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Figure 5.3
Water company cost performance lies in range of 4t12 per cent (real, post-tax), in line
with expected cost performance over RIIO-1**

14%

12%

°
. . - '
10%
0 0 o '
e ° ° ]
e ®
8% ‘ 8 ‘
6.7% F————mmm g — == .- -------
6% ® ® ]
® °
o
4%
2%
0%
2000-05 2005-10 2010-15 Energy Networks

Source: NERA analysis of water and energy networkpgany data. Note, we have set out the returnschas
an assumed allowed return of 6.7 per cent realrretin equity for direct comparison with GDN returfos
RIIO-GD1.

5.2.3. Returns to telecoms and transport sectors ar e high and variable

We have also reviewed evidence for telecoms amspi@t sectors which will operate in both
regulated (e.g. train and bus franchise) as watlossregulated markets (e.g. competitive
telecom retail markets), and which have similait strsicture and demand characteristics as
energy networks. We have calculated the normaliseoin on total common equity, where
the return is adjusted for abnormal and exceptigesals, as our analogous measure to
RORE!? We have calculated average returns over a fige geriod to smooth for single
year variation in outperformance, and to correspgoral price control period.

Overall, our analysis suggests shows that thenetnrbook equity at the top-end is far
greater than observed for energy networks.

101 An alternative source for water companies’ hisrRORE performance since PR99 can be found in Ghwa14

risk and reward guidance document: https://www.tofgev. uk/wp-
content/uploads/2015/11/gud_tec20140127riskrewdfdgage 42). Ofwat’s analysis shows greater ROREtan
than our figures. However, it is not clear to hattOfwat's RORE data is valid. It appears thaaitalysis shows the
high/low RORE variation observed in any single yaad therefore the figures are therefore likelyécsbbstantively
affected by capex timing as opposed to out or yetésrmance per se, and are therefore a flawedureas
shareholder return. By contrast, our data takef®mpeance over the whole regulatory period.

102 we acknowledge that book equity will be recorifetistorical cost accounting terms, except foiiquic valuations

such as for land and buildings, and therefore ouE Rt@asure may overstate the real (economic) return.
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Figure 5.4
Return on book equity is high and variable in the ¢lecoms and transport sectors
a) Telecoms
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Source: NERA analysis of Bloomberg data
5.3. Explaining GDN cost performance at RIIO-1

Energy network cost performance can be separatedwo factors: the improvements in cost
efficiency of the network relative to those assurbg@®fgem at review, as well as
performance arising from factors where energy netgibear risk, and where they may enjoy
windfall gains or incur windfall losses. The typ#sisk that energy networks bear are
varied. For example, energy networks bear rigieiation to general economic conditions,
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notably in relation to input prices, as well asastfactors, such as weather and government
and wider regulatory risks, e.g. assumptions ardabhadip-take of the smart metering
programmé®*

We consider that it is useful to disaggregate parémce over RIIO-1 by these two categories,
as they require different regulatory responses. ekample, to the extent that cost
performance has been driven by cost efficiencyjribentive properties of the existing
framework should be retained (and indeed enharaeddst efficiencies result in lower long-
term costs. By contrast, cost out or under-peréoree due to energy network bearing market
and other risks raises questions about the catgdcallocation between companies and
consumers at RI1O-2.

5.3.1. Ofgem’s view of cost performance

In its recent RIIO report for GDNs, Ofgem identifia number of areas where GDNs have
improved cost performance that led to outperforreasfdhe price controls. For example, it
notes that GDNs have outperformed repex cost alloesby around 19 per cent compared
to 12 per cent on totex more generally, which magkplained by the strong incentive
properties of the new GD1 arrangements as wehletsifs where GDNs bear risk.

For example, innovative use of robots to avoid ohggnd reinstatement; renegotiating of
working practices; and, improved work planning msses facilitated by the greater use of IT
have all contributed to improvements in cost penance

Changes to the regulatory framework have also tndsad GDNs to deliver the requisite
risk reduction at lower cost. For example, the Giainework allows GDNs to prioritise the
abandonment of higher risk yet lower cost iron raiAs a consequence of replacing higher
risk (e.g. higher failure rate) mains, the prograsrimas led to reductions fractures, leaks and
repairs and lower opex and capex co%tsSuch improvements in cost and service
performance should also be viewed as improvemargfficient delivery, arising from the
greater focus on output regulation (e.g. risk réidug as opposed to Ofgem prescribing
inputs (mains abandoned).

However, Ofgem also notes that an element of oftpraance is related to risks that are
borne by GDNs. For example, it considers that GDhale outperformed because of
relatively mild winters resulting in reduced fraes and repairs. It also considers that
weaker economic conditions have led to fewer cormmes and therefore connection and
other asset reinforcement costs than envisageetting the controt®

Ofgem also notes that GDNs bear risk in relatioretd price effects (RPEs), and GDNs have
outperformed the regulatory assumptions becauseaker domestic economy, and weaker
international commodity prices than reasonablydeem at GD1. As we explain below, we

103 Similar, in its recent annual report, Ofgem hategorised outperformance as follows: efficienagemal factors, and

other provisions. See: Ofgem (2017) RIIO-GD1 AnrRReport, 2016-17, p. 16.Link:
https://www.ofgem.gov.uk/system/files/docs/201 7¥l@/gd1 annual_report 2016-17.pdf

104 Ofgem (2017) op. cit., p. 18.
105 Ofgem (2017) op. cit., p. 17.
106 Ofgem (2017) op. cit., p. 19.
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consider that this element is likely to explairubstantive element of the cost
outperformance over GD1.

5.3.2. GDNs bear market risk and have benefitted fr om weaker input prices
over GD1

We have considered the extent to which GDN’s cagperformance is related to the market
risks borne by the industry at review. As notedvayohe principal risk is in relation to real
price effects (RPEs), where Ofgem makes assumpdioreview based on short-term
forecasts and extrapolating historical trefts.

The principal input price risk borne by GDNs retate labour costs. Ofgem estimates that
64 per cent of GDNs costs are labour reldf@dAt GD1, Ofgem set an allowance based on
the short-run HMT forecast for wage costs, and héytbe forecast period, based on the
long-run historical trend growth rate for a numbétabour specific wage seri€%.

We have compared Ofgem’s allowances for labours¢ast well as material costs, with the
outturn values to date for the indices that Ofgesmduat GD1 to set allowances. Overall, we
estimate that weaker input prices, due to weal@mre growth in the GB labour market and
weaker commodity prices could explain a materiaiant of the expected industry totex
outperformance of 12 per cétl} although there is uncertainty over how input gsiwvill
continue to evolve and we cannot draw firm concasiuntil the end of GD1.

54. Potential remedies to ensure fair returns

Any changes to the RIIO framework should focusematancing the risks borne by GDNs
relative to customers, whilst preserving the inc@nproperties of the RIIO framework to
ensure continued strong cost efficiency performgasesummarised in section 5.1).

We consider that there are three issues that O&geria consider in terms of rebalancing risk,
and mitigating out (and under) performance relatonmarket risks. These are RPE
indexation; structuring the incentive rate; andharter price control. These are all options
set out in Ofgem’s recent framework consultatiord ®fgem explicitly sets out its intention
to “index cost categories where feasibfé”and adopt a 5-year price conttti.

By contrast, we do not consider that Ofgem’s otions, and notably “anchoring of
returns” is consistent with an incentive basedmegiis not practicable, and will increase risk
and financing costs. We discuss these issues below.

107 See: Ofgem (December 2012) RIIO-T1/GD1: Real peftects and ongoing efficiency appendix. Link:

https://www.ofgem.gov.uk/ofgem-publications/48158¢8d1fprpedecl2.pdf

198 Ofgem (December 2012) RIIO-T1/GD1: Real price éffemd ongoing efficiency appendix p.11. Link:

https://www.ofgem.gov.uk/ofgem-publications/48158¢®1d1fprpedecl2.pdf

199 Ofgem (December 2012) op. cit., p.8.

110 Ofgem (2017) op. cit., p. 18.
111 Ofgem (March 2018) op. cit. para 7.116, p.102

112 Ofgem estimate that eight-year totex allowancesl@have been £714 million lower across the ingusad Ofgem

used indexation for RPEs as opposed to settingiexRPE allowances at GD1. Ofgem (March 2018kitpchapter 4.
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54.1. RPE indexation

Under the current approach to RPEs, Ofgem se¢x amteallowance at the beginning of the
regulatory period, without any provision for updatiover time as new information becomes
available on outturn/expected input price inflatiorhis places all risk on uncertain input
price growth on energy network.

An alternative approach would be to link all, oredement of, energy networks allowed costs
to an index other than RPI (either annually, oth®/use of aex postreconciliation). Indeed,
Ofgem consulted on such an approach at ED1. Suelpproach requires identification of an
index that accurately reflects changes in the ippiges incurred by energy networks, which
may be challenging but is required where Ofgem @etsx ante allowance under its current
approach.

A patrticular attraction of this approach is thatriéserves the incentive properties of the
current regime: as long as the input price inderdependent of energy network costs,
networks retain the same incentive to minimisesoser the regulatory period. Ofwat has
previously indexed allowances to indices besidesaRFs also common practice in the US.
price indices are common in commercial contractsya describe below.

54.1.1. Regulatory precedent

Until the most recent price control, Ofwat usedratex of capital costs to provide ar post
correction to bring water companies allowed castge with movements in the index.
Since this correction is NPV neutral, this mechamis equivalent to an annual indexation of
one element of allowed costs to an index other Riah

Ofwat used the Construction Price Index (COPI)gdate companies’ capital expenditure
allowances at regulatory reviews (relative to @ input price allowed at review)® The
evidence suggests that updating allowances forrwatapanies at the last review (2010-15)
led to a material correction to companies’ capest performance, given the weak economic
condition and the pro-cyclicality of COPIFor example, our analysis for Anglian Water
shows that its capex outperformance was 21 perprantto the adjustment for COPI, and
reduced to 13 per cent following the ex post apyiin of the input price adjustmenit*

However, for the most recent price control (201%-Z8wat has decided to discontinue the
use of COPt'® This decision has been made in the context ofa®évibroader focus on total

113 Ofwat (2011) Information Noteaccessible atttp://www.ofwat.gov.uk/regulating/prs_in1108copitp

114 The calculation is based on AWG'’s capex outperforce at AMP5 before and following the correctionifput price
adjustments (referred to as the Notified Indexjw&'s Notified Index measured construction se¢t@myative) real
price effects, based on differences between ONSt@mtion Output Price Index (COPI) and RPI inflatiates.
Source: Ofwat (July 2013), Setting price controlsZ015-20 — final methodology and expectationcfampanies’
business plans, p. 155.

115 See for example, Ofwat (201%etting price controls for 2015-20 — final methanipl and expectations for companies’

business plansiuly 2013, page 155.
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expenditure, rather than splitting expenditure cdpital and operating expenditure for the
purpose of regulation.

US regulators also have a long history of indexligwed costs and revenues to indices
other than general price inflation indices. Foaraple, the Federal Energy Regulatory
Commission (FERC) allows for increases in inteestapelines based on a producer price
index (PPI) for finished goods®

5.4.1.2. Use of indexation in private contracts

Indices of production costs, such as producer pnidiees (PPIs) and price adjustment
formulae indices (PAFIs), are frequently used fiokihg a contractual price to the costs of
honouring the contract. Two examples of orgarsatithat produce such indices are the
British Electrotechnical and Allied Manufacturedssociation (BEAMA), and the Building
Cost Information Servicef Royal Institution of Chartered Surveyors (BCIS).

BEAMA produces indices that argrimarily designed for use with manufacturing caats
but now have a much wider applicatioft’ These include:

= Variation of contracts prices;
= Annual variations to service and maintenance cotgrand
= Updating the contract prices to a new base date.

BCIS produces price indices that are predominargd in construction and maintenance
sectors. In particular, BCIS maintains Price Atjusnt Formulae Indices (PAFI) that are
“used in conjunction with the Formula Methods ofuating building, specialist engineering
and civil engineering contracts to allow for chasge the costs of labour, plant and
materials?**®

The indices the BCIS maintains cover a wide rarfggaducts. Indeed, BCIS maintains the
COPI index that is used in the water industry.

5.4.2.  Sculpturing the incentive rate

One option to mitigate market risk is to sculpttive incentive rate such that at certain points
a greater share of outperformance (and underpeafaca) if symmetric) is passed-through to
customers. The sculptured incentive rate couldyappboth totex and output incentives.
There are recent examples of sculptured incenstesrin the water sector:

= The Infrastructure Provider (IP) for the Thameselidy Tunnel (TTT) is subject to
sculptured incentive rates; in this case proteatifrgm cost overrun risk. Specifically,
the project is subject to a 40 per cent sharintpfag to a so-called Threshold Outturn.

118 FERC (December 2015) Five-year review of oil pipelindex. Linkhttps://www.ferc.gov/industries/oil/gen-
info/pipeline-index/RM15-20-000.pdf

17 seehttp://www.beama.org.uk/

118 Seehttp://www.rics.org/uk/knowledge/bcis/
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19 In the event that project costs are forecaskteed the Threshold Outturn level, the
Project LicencE® allows the IP to make a request for approval dothier cost allowances.

= The IP is also subject to a sculptured incentite rarelation to the cost of debt
allowance. In this case, the IP bears full riskl@¥iations in debt costs of up to 50bps
relative to the debt cost at project commencen&® of the risk for deviations between
50 and 100 bps and no risk for deviations beyor@l@s. The dead-bands provide only
partial protection to the IP from movement in detsts up to 100bps, and full protection
beyond 100 bps, as set out in Figure 5.5 below.

Figure 5.5
The TTT cost of debt mechanism provides partial prtection for changes in market cost
of debt up to 100 bps, and full protection beyond
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Source: NERA illustration.

The challenge with this approach is to determiretiineshold level at which a greater share
of outperformance (and underperformance) is sharédcustomers, and the incentive rate.
The threshold and the incentive rate both neec teelb to ensure that companies at the
threshold do not have blunted incentives to furtieeuce costs.

As a stylised example, we set out a four-tier stgansnechanism where the post-tax incentive
rate declines the greater the variation in ROREe Bands are as follows (with RORE bands
post-sharing):

= 100% for the deviation in RORE minus cost of eqURPRE-KE) < +/-1%: providing
most high-powered incentives for small variatiorsuad Ofgem’s view of efficient costs

119 The Project Licence includes incentives to pranefficient expenditure by the IP during the camstipn period. The

proposed incentive regime allows the IP to retdined share of any over/underspend relative taBthge Case
Forecast cost, applicable up to the agreed total & construction costs (Threshold Outturn). @fwroposes a
sharing factor of 40% for outturn costs above dowehe Base Case Forecast, applying to cost oveuprs the
Threshold Outturn. As set out in Ofwat (2015), tRosnsultation Draft Project Licence, Appendix hddion B.4.

120 Ofwat (2015), Post-Consultation Draft Projectdrice, Appendix 1, Part A, art 11.
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= 65% for RORE-KE > +/-1% and < +/-3.5%: where inoantate is broadly as per GD1
and GDPRC1, to ensure that current incentive ptegseare preserved for the
higher/lower performers (i.e. those outside narcentral band)

= 50% for RORE-KE > +/-3.5% and < +/-5%, and then

»  35% for RORE-KE > +/-5%: both to ensure under @reperformance shared with

customers where deviations are greater. Thereisk séhat incentive properties of regime
lost if lower incentive rate adopted.

We note that sculpting would need to apply ovetgdontrol, as opposed to year-on-year
basis (given annual performance varies becausapaixctiming), and could apply to

variation in RORE related to both totex performaand outputs and customer service
performance.

Figure 5.6
A stylised example of totex and incentive sculptudkincentive mechanism
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Finally, we consider the requirement for sculptjag with other changes to the existing
regime), depends on other decision taken by Ofgean.example, it may not be necessary to
sculpt incentive rates where Ofgem adopts a shpriee control period.
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5.4.3. Ofgem’s other options would not be consisten t with Ofgem’s RIIO
objectives

5.4.3.1. Option 1: Hard cap/ floor would blunt incentives

Under option 1, Ofgem proposes to introduce a bapdor floor to restrict returns falling
below or rising above pre-determined points. Alifjlo it notes that this would achieve its
policy objective, it also acknowledges that suctapproach could greatly diminish
incentives, particularly if the pre-determined gsiwere narrowly defined around the
baseline return.

5.4.3.2. Option 2: Discretionary adjustments increase regulatory risk, and blunt
incentives

Under this option, Ofgem proposes to use discratpadjustments within the price control
itself or at the end of the review period to redaompany revenues to account for variations
between forecasts and actual expenditure and opgsidrmance.

Ofgem also recognises that it would needdpetify in advance the conditions that would
need to apply before [it] could make an adjustriyeamid notes that this could be at a point
when returns exceed a pre-determined point andahmpany cannot justify that these relate
to genuine efficiency.

As we set out in section 5.1, one of the princgdgéctives of the RIIO framework was to
avoid ex post discretionary adjustments as thiseases regulatory risk, and undermines
incentives to improve efficiency (as there is & tigat any upside return is appropriated by
the regulator). Ofgem’s proposal that companiesldvaeed to provide justification that
higher returns were efficient is also impracticablisaggregating returns into genuine
efficiency and good luck is not straightforward eivthe complexity of price controls and
network businesses.

5.4.3.3. Option 3: Constraining totex and output incentives based on sculpting
may be reasonable; setting relative targets is not

Under this option, Ofgem identifies sculpting intrea rates for totex and output incentives,
separately. Under this option, Ofgem also raisegtospect of setting output incentives
based on relative performance (which it refersstbzaro sum incentives”) such that the net
cost to consumers is zero or a fixed incentivewdath would be distributed to networks
according to relative performance.

We do not consider that these approaches are temisigith good incentive design which
requires that variations in output performancebased on customers’ or wider societies’
valuation of the incremental improvement or decneihaeound the baseline, as explained in
the RIIO handbook?? By fixing the incentive pot and making rewardgenalties relative,

121 Ofgem (March 2018) op cit., pp.103-106

122 Ofgem (2010) RIIO Handbook, chapter, e.g. para.9lank: https://www.ofgem.gov.uk/ofgem-
publications/51871/riichandbookpdf
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companies will not know the expected reward (oratgrcost) associated with any
incremental improvement (or decrement), which iegplihat companies will not necessarily
deliver the optimal level of customer service antpats. For example, companies may hold
back on delivering service quality or output impements beyond baseline levels where the
reward is uncertain.

5.4.3.4. Option 4: RORE sharing factor may also be reasonable

Under this option, Ofgem proposes to extend thépamed incentive rates to both totex and
incentives, and thereby removes the need for separeangements as per Option 3. For
example, Ofgem notes that a company would ensunecagasing proportion of
outperformance as returns increase beyond theibasdiowance, and would pass-through
an increasing proportion where the return fell betbe baseline.

Ofgem also proposes that it could link the ROREishaactor to the quality of the business
plan. We note that the Information Quality Inceat{IQI) mechanism links the quality of
the plan (or least the proximity of companies’ cestimates to Ofgem’s view) to the sharing
factor at previous reviews.

As we explain in section 5.4.2, we consider thatgng the incentive rate could be
reasonable, assuming that the marginal incentiteewas sufficiently high not to blunt
incentives for cost and output improvements. Aeddy Ofgem, if there is a substantive
reduction in the incentive rate companies may fzawvmcentive to delay making
improvements to subsequent review periods.

5.4.3.5. Option 5: Anchoring returns would increase risk, and is impracticable

Ofgem has raised possibility of “anchoring” retuameund the allowed cost of equity. The
proposal involves ex-post review and adjustmeiafltoved revenues such that returns to the
sector as a whole are no greater than the ex-astetcapital.

We do not consider that the approach consisteiit @ate RIIO objective to promote cost
efficiency, notably by avoiding ex-post adjustmenri§e also consider that the approach is
not compatible with Ofgem’s duty to have regardh® need to secure that licence holders
are able to finance their activiti&sS. It may be difficult for companies to raise debahce

or raise financing efficiently given the uncertgiolver company performance, which will
only be known at the end of the review period, ande Ofgem has reviewed (and adjusted)
each individual companies’ performance. We proddexample in section 5.4.4 of a
ratings downgrade following a similar unexpectedraje to the regulatory regime, in this
instance in Norway.

There is also a material risk that an efficient pamy may also not recover its costs,
including a reasonable return on capital, e.g. @logher companies outperform because of a
preferable price control settlement or good lu€ke implication is that each individual
company would need to have the right to appealr@bpanies’ price controls to ensure

123 Section 3A of Electricity Act 89
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that no company has a preferable price contrdese¢nt to its own, which is not
practicable** There is greater obligation on Ofgem to set reeesilowances that accurately
reflect companies’ costs; but paradoxically therkess incentive for the regulator to do so, as
ex post the industry will only recover actual castsaverage.

The approach would also undermine companies’ cotiing, e.g. through day-to-day
operational arrangements, as well as researchdasdual company’s return would depend
on how well others performed.

5.4.4. Overall, Ofgem’s options could threaten regu latory credibility and
undermine credit ratings

Most of Ofgem’s proposed options (and notably anicigd depart from established
regulatory practice and therefore undermine thdiptability and certainty of the regulatory
regime. This could have knock-on effects on creditrics and cost of debt finance. For
example, Moody'’s ratings criteria includstébility and predictability of regulatory regime”
Moody’s elaborates this measure as folloWge consider the characteristics of the
regulatory environment in which a network operafdsese include how developed and
transparent the regulatory framework is; the regalé track record for predictability and
stability in terms of decision making [...]**°

A pertinent example is a 2013 decision by the Ngia Ministry of Petroleum and Energy
(MPE) to impose a ceiling on off-shore pipeline&#ssled”) returns equal to the cost of
capital, whereas prior to the decision the framéweais based on a standard price-cap
regime'? In the wider investor community, this represerdadinprecedented change in the
regulatory regime, which had up until then beercg®ed to be stable and predictable. It
was for this reason that independent credit agerMdimody’s and Standard & Poor’'s (S&P)
took the decision to downgrade the bond issuegsatior Gassled owners. Specifically, after
the MPE’s consultation memo of 15 January 2013 ipedenown, S&P lowered its rating of
Njord’s bonds from A- to BBB+, citing that this wadue to the continuing lack of
transparency in the process launched by the Noravellinistry of petroleum & Energy
(MPE), and the impact this has on our view of titare stability and predictability of the
regulatory regimé&.*?” After MPE’s final decision was adopted, the ratiogNjord’s bonds
was further downgraded to BB. In a ratings let&&P stated that the downgrade reflected a
number of credit weaknesses, one of which viagbsure to a regulatory regime that has
recently demonstrated a relative lack of transpageand volatility in its decision-

making” *?®

124 For example, companies will not have accessftrimation to fully understand and potentially ajpether companies’

decisions, as companies would need to understahdo® companies’ plan in detail (which are notlfghed in their
entirety), and Ofgem determination and other relecarrespondence, again, not all of which is nemdély publicly
available. The process of scrutinising other plaould also impose a material resource cost orpaaies.

125 Moody’s (2009), “Rating Methodology. Regulated HEilecand Gas Networks”, August, p.9. Link:
https://www.eru.cz/documents/10540/462856/Prilohd ®WE.pdf/a86f43c1-990c-4748-b383-1bc8abeccc59

126 For a discussion of the case, see: Borgarting @dukppeal (2017), EN, 30June

127 Dow Jones Newswires (2013), “S&P lowers Njord Gdsastructure ratings to BBB+; on watch negativé® May.

128 Borgarting Court of Appeal (2017), EN,"0une, p.132.
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The implication is that unexpected changes to edguy regimes can lead to lower sub-
ratings for qualitative metrics, as is the casHamway, resulting in a lower overall credit
rating for any given set of financial metrics, amorsening companies’ ability to finance
their activities.

5.4.5. Conclusions on potential remedies

We consider there is merit in taking measuresnwore from energy networks input price
inflation risk, given that this could be a matesalrce of out (and under) performance and is
outside their control. The feasibility of this appch depends on the availability of reliable
and reputable indices that accurately track GDNsts; however, at GD1, Ofgem identified

a number of indices that it considered were refteadf industry’s costs.

Sculptured incentive rates and shorter price ctstray also help militate against windfall
gains and losses, but need to be well-designetbribininish incentives for improvements in
efficiency.

In general, it is critical that any changes tortbgime do not undermine incentives for cost
performance inherent in RIIO, as there is strorigence to suggest that the ex-ante incentive
arrangements have served consumers#eMe consider that Ofgem’s options 1 (hard
cap/floor), option 2 (discretionary adjustmentspects of option 3, and option 5 (anchoring
returns) are neither necessary to ensure fairngtumor desirable from a customer interest
perspective given the likelihood that they will iease risk, and/or blunt incentives to
improve cost and output performance. The needudoh mechanisms is also entirely
unnecessary given the other potential regulatoapghs, such as a shorter price control, and
sculpting incentives.

5.4.6. Greater incentives for measures that matter to customers

Using data from the two most recent price contiigas distribution (GDPCR1 and GDNSs’
forecast performance for RIIO-GD1), electricityrtsanission (TPCR4 and TSOs’ forecast
performance for RIIO-T1) and electricity distribari (DPCR4 and DPCR5), we have
assessed whether the GDN framework incentivisepaaras to deliver on those customer
service and environmental outputs that matter rimostistomers.

In Figure 5.7, we show the RoRE from incentive sobg from each company over the
previous two price controls.

129 For example, Ofwat has acknowledged the benafiRd 10 like framework at PR14“The move to totex is anticipated
to open up scope for one-off improvements in dfistemcy. By providing companies with a totex targieey will be
able to optimise across capital and operating exjiteine.” Ofwat (2014) Setting price controls for 2015-20skand
reward guidance, p. 44. Linkttps://www.ofwat.gov.uk/wp-content/uploads/2013¢iid tec20140127riskreward.pdf
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Figure 5.7
RoORE from Incentive Outperformance
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Whilst GDNs’ expected RoRE from incentive schenmeRIilO-GD1 exceeds that from
GDPCR1 for all GDNs except WWU, it is still modesimpared to the large return DNOs
earned in DPCR4 and DPCRS.

Each industry has bespoke incentive schemes, sasDdi@performance on certain schemes
(such as the Interruptions Incentive Scheme) maypeaoelevant to GDNs’ potential
outperformance at RIIO-GD2. However, the larggetformance seen in electricity
distribution (and to a lesser extent in electritcifgnsmission) suggests there is scope to place
greater emphasis on output incentives at GD2. 1&ityj in the water sector, Ofwat has
applied an aggregate cap and collar on output dotpeance of 2 per cent of RORE

which is twice as wide a range as experienced yéathe GDNs at RIIO-GD1. Indeed,
Ofwat has recently decided to remove aggregatewdollar of +/-2 per cent of RORE as
per PR14 with an indicative RORE guidance in relato outputs of +/-1 to +/- 3 per cent,

130 DPCRS5 performance was largely driven by outperforee on the Interruptions Incentive Scheme. Tie diges not

allow us to identify the source of outperformant®PCR4.

181 Ofwat (December 2014%etting price controls for 2015-20 — Final pricentm! determination notice: policy chapter

A2 — Outcomegpage 89
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increasing the number of customer measures, ambpion of customer measures with
financial rewardg3?

5.4.6.1. In terms of financial measures, RORE may be less well-understood by
stakeholders than ROCE (or return on RAV)

Ofgem uses RORE as its only measure of companytaddity — the RORE is the return on
regulated equity, and is compared to the allowaarmeon equity. However, return on equity
is not the principal measures used by competitidhaities in considering profitability for
the energy sector, and may not be the most hatpéalsure in communicating with
customers. The main disadvantage with RORE isigimatres the returns to debtholders, and
notably network company performance against theafodebt allowance.

For example, the CMA used return on capital empld§®OCE) as a principal profitability
measure in the GB energy market investigation. CW&A determines the ROCE using
operating profits and net operating capital empdipyehich is then compared to the financing
benchmark, pre-tax WACE?

Likewise, we consider that Ofgem should developm@aogous ROCE measure (or return on
RAV) for network companies. The return on RAV whiwould comprise as the return
element, the baselirest of capitaplus performance on the range of incentives usé¢ld
RORE analysis, which would be presented as pergem&urn on the RAV*

5.5. Conclusions on ensuring fair returns

As set out in this chapter, the variation and lefekturns for the GDNs and wider set of
energy networks is not unreasonable or unexpeetative to the variation in the regulated
water sector, the closest comparator. The vanatia level of returns is also modest
relative to the returns observed in comparablaglgrregulated sectors such as telecoms
and transport.

GDNs cost performance can be explained by bothargments in cost efficiency relative to
assumptions at review, as well as the consequdrtbe asks, notably input price risks,

132 Ofwat (December 201 Telivering Water 2020: Our final methodology fortB019 price reviewp.42 Link:
https://064f1d25f5a6fb0868ac-0df48efcb31bcf2ed0366dab9ab8.ssl.cf3.rackcdn.com/wp-
content/uploads/2017/12/Final-methodology-1.pdf

133 Source: CMA (2016): Energy Market Investigation, &fiReport, Appendix 9.9, Approach to profitabilitycafinancial

analysis, para 23-25. Linkttps://assets.publishing.service.gov.uk/media/6¢66e5274a0da9000080/appendix-9-9-
approach-to-profitability-fr.pdf

CC (2013): Guidelines for market investigations: Thele, procedures, assessment and remedies, App&npara 9
—16. Link:
https://assets.publishing.service.gov.uk/governfoeidads/system/uploads/attachment_data/file/284830revised.p
df

CMA (2016) Appendix 4.2, Generation return on cdptaployed, para 31-88. Link:
https://assets.publishing.service.gov.uk/media/6@8840f0b66bda0000a4/appendix-4-2-generation-remrcapital-

employed-fr.pdf
There may be some differences with competitighaities’ standard ROCE measure, such as calculdimgetwork

ROCE on a post-tax basis, to avoid the complicatfautperformance on tax, rather than the more compre-tax
basis.

134
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borne by GDNs during the review period. Our analghows that a material element of
GDNSs’ cost performance is explained by input prisks. The weak economic recovery, and
fall in commodity prices, has led to input pricegth below those assumptions made at
review.

Any changes to the RIIO framework should focusematancing the risks borne by GDNs
relative to customers, whilst preserving the inc@nproperties of the RIIO framework to
ensure continued strong performance on cost eftgie There are three areas that Ofgem
could consider in terms of rebalancing risk, antgating the scope for future out (and
under) performance in relation to market risks eSéhare RPE indexation; changes to the
incentive rate; and, a shorter price control.

We consider that RPE indexation could addressitegdy concerns raised at RI1O-1 whilst
preserving the strong incentive properties of th®Rramework, although the feasibility of
this approach depends on the availability of rédiand reputable indices that accurately
track energy network costs.

The RIIO-2 framework should focus on those measilvascustomers care about. Our
comparison of the scope for rewards and penakiesive to other sectors shows that the
incentive framework is modest relative to othert@excand should be enhanced at RIIO-2.

Overall, the RIIO framework has worked well in intigising companies to minimise costs,
which are ultimately passed through to custom@ysremoving market risk and enhancing
output incentives, performance more clearly alignéti company cost and output
performance.
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6. Assessment of SGN Relative Risk

In the section, we set out empirical estimatedéda risk for regulated GB and European
networks. We also consider SGN specific risks, Inlgtan relation to asset stranding.

This section is structured as follows:

= Section 6.1 sets out the empirical analysis on oet\Wwetas
= Section 6.2 discusses asset stranding and opeahtisks faced by SGN

= Section 6.3 provides evidence on empirical betanases for European networks, and a
relative risk assessment

=  Section 6.4 draws conclusions

6.1. Asset beta values have increased since GD1

Figure 6.1 shows the evolution of asset betas &t and four listed UK networks
comparators — SSE, UU, Severn Trent and Pennorrtloe past 10 years. The asset betas
for NG plc and the comparators have increased deratly since the height of the financial
crisis in Europe (2011-2012), and the RIIO-1 deteation in 2013.

Figure 6.1
2Y rolling asset betas for UK utilities have increaed since RIIO-1, as a consequence of
UK emerging from the financial crisis

2Y Rolling Asset Beta

—National Grid plc SSE  —United Utilittes =~ ——Severn Trent Pennon

Source: Bloomberg, NERA analysis, cut-off: 9 Ma26i.8, daily data, reference index: FTSE All Share.

Table 6.1 shows the latest empirical asset betddKonetworks, using 1-year, 2-year, 5-year,
and 10-year estimation windows. This evidence shihat in the most part the asset beta
estimates lie in the range of 0.3 to 0.4, withekeeption of SSE’s beta which is higher,

NERA Economic Consulting 56



Response to Ofgem's Framework Consultation Assessment of SGN Relative Risk

reflecting its significant share of generation angply activities, which are more risky.
National Grid’s asset beta is at the top-end of#mge, excluding SSE®

Table 6.1
With the exception of SSE, most network asset beti@s in the range of 0.3 to 0.4 with
National Grid at the top end of the range

A% 2Y 5Y 10Y
National Grid 0.54 0.37 0.39 0.32
SSE 0.44 0.60 0.57 0.45
United Utilities 0.35 0.30 0.33 0.27
Severn Trent 0.37 0.31 0.35 0.29
Pennon 0.44 0.40 0.38 0.31
Average 0.43 0.40 0.40 0.33
Average (excl. SSE) 0.43 0.34 0.36 0.30

Source: Bloomberg, NERA analysis, cut-off: 9 Ma26i.8, daily data, reference index: FTSE All Share.

6.1.1. Decomposition of NG’s asset beta shows incre  asing correlations and
relative volatility

Under the OLS estimate of the beta, the equity Betaved from market data can be
decomposed into correlation of the stock returinthie market, and relative volatility of the
stock return to that of the markgf:

Ostock

lgequity = Pmarket,stock *
market

As with other defensive stocks, NG’s asset betarfehe aftermath of the financial crisis due
to both: i) higher market volatility relative to N@ducing the second term in the above
equation, as well as ii) lower correlation, thstfterm — with both trends explained by NG
acting as a safe-haven or defensive stock.

In general, NG’s beta has been returning back torfyal” (pre-GFC) levels as the volatility

in NG has increased relative to the market, anceasing correlation and the decline in asset
betas at RIIO-1 has now reversed. For exampledecomposition of NG’s asset beta into
its constituent elements, the correlation withriteeket portfolio and relative volatility,

135 QOur estimates are also in line with Oxera’s récange proposed in its Report for ENA. For exam@beera estimates
a 2 year and 5 year asset beta of 0.34 and 0.38¢@omparators (excluding SSE) based on its detat Bssumption
of 0.05, equivalent to 0.32 to 0.36 based on a deht beta, as per our approach. The 5 year asteishidentical to
our own estimate of 0.36 (as set out in the Tald&kra’s two year asset beta of 0.32 is margiraiker than our 0.34
estimate, as we draw on the latest market evideBee. Oxera (28 February 2018), The cost of edoitiRl110-2 -
Prepared for Energy Networks Association, p42-48.0&e the Miller formula to solve for the implieskat beta:
ﬁasset?ﬁt’quity*(l_gearing)+ﬁdebt*ﬂearing

138 The capital asset pricing model (CAPM) explains theestors are compensated for systematic risloargiant risk of
the stock return with the market return, referi@ddp risk. This is the element of risk that is nonetsifiable. In turn,
B risk can be decomposed into two constituent elésnéme correlation of the market return with theck

(Pmarketstock) @nd the relative volatility of the stock to theurket. g’“—“").
market
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shows an increase in both elements since RIIO-fp@tipg higher values at RIIO-2 (see
Figure 6.2)**’

The implication is that we do not consider that amyght should be placed on the asset betas
over the period 2011 to 2014 because the estinfrai@sthis period are depressed by the
temporary flight to quality phenomenon which haxsireversed.

Figure 6.2
Increase in NG plc’s beta since T1 largely explairteby increase in relative volatility
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Source: Bloomberg, NERA analysis, cut-offi&@ch 2018, daily data, reference index: FTSE Alh&.
6.1.2. NG Group asset beta understates GB energy ne  twork risk
We have considered how National Grid’s non UK ratged businesses affect its asset beta.

In 2016/17, National Grid’s UK non-regulated adies accounted for 5 per cent of the
group’s revenues and about 6 per cent of the gsdised assets®® US regulated operations
accounted for 41 per cent of the group’s combimeplilated asset bas®. In order to
estimate the asset beta of National Grid’s UK ratpd business, we have decomposed its
overall asset beta into a UK asset beta and a 58 bsta.

157 We observe very similar trends for other UK listeetworks.

1% These activities included UK gas metering adtisitthe Great Britain-France Interconnector; UKpemy

management; a UK LNG import terminal; US LNG opienag; US unregulated transmission pipelines; togrethith
corporate activities. See National Grid Annual ReR016/17, p.95, 96.

139 National Grid (18 May 2017), 2016/17 Full Year Res p.14-17. This calculation only takes into@out NG’s
remaining 39% stake in its former gas distributiusiness.
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In the US, National Grid’s operations are subjectdrious regulatory regimes, depending on
the state in which they operate and the busindsstgén question. The majority of these
businesses are subject to incentive regulationufa®® per cent of regulated assets), albeit a
lower-powered incentive regime than the UK. Howeaeound 8 per cent of assets are
subject to rate of return regulation, which expdbescompany to less risk in terms of
potential over or underperformance. In additioafibhal Grid Generation, which comprises
around 3 per cent of the business’ regulated gsg@tsates under a long-term power supply
agreement with the Long Island Power Authority hwiery low systematic risk”

Overall, US regulatory regimes are determined weference to case law which has been
tested in the courts. The nature of the proceadifigrs greater investor security relative to
the more subjective approach, and weaker appealkanisms, associated with GB price
controls. For example, the rate cases have emgshpnnciples in relation to the protection of
property rights, and notions of prudency standardslation to permissible costs:

6.1.2.1. Empirical asset beta evidence for US networks are lower than for NG
Group

In order to obtain a measure of the systematiérmésls of National Grid’s UK regulated
business, we decompose its group asset beta Wkoand US asset beta, based on the
equation below.

Regulated assets in UK Regulated assets in US
U

Bnationai Gria = Us

* *
Total regulated assets K" Total regulated assets

Bnationai eria = 59% * Byk + 41% * Bys

In order to estimate the beta associated with NatiGrid’'s US regulated businessgsd,

we have identified a preliminary sample of 22 netn@mmparators in the US? We selected
these comparators based on networks operatingsxely in the US, and principally
engaged in regulated energy network, retail, oeggion activities, as well as ensuring that
the stocks met standard liquidity threshditfs.

Of this initial set of comparators, 3 comparatquerate in the same states, and hence similar
regulatory regimes, as National Grid. In particu@onsolidated Edison operates in New

140 see National Grid US Databook for 2016/17, pp87&

141 The regulation of utilities in North America facespecial kind of constraint that most other natidasiot

exhibit. Particularly in the United States, majayukatory statutes do not become settled methodswérnment
control over private businesses until they areetkst the courts. There are established principleslation to
property rights, and prudency standards. Seexample: NERA (2015) Half a century of estimating tlost of
capital, Link:http://www.nera.com/content/dam/nera/publicatiof$4&PUB_Cost_of Capital 1115.pdf

142 Bloomberg, CEG (2013), Information on equity betarf US companies.

143 We look at bid-ask spreads as a proxy for the diiof the listing. We consider stocks with bickapreads
above 1 per cent to meet liquidity threshold, basetJK and European regulatory approaches. Sesx@onple,
NERA (2016) Update of the Equity Beta and Asset Bet®fig A report for Ofcom. Section A4, pp 58-59.
Link: https://www.ofcom.org.uk/ _data/assets/pdf file/®@Z039/annex_31.pdf
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York (where National Grid USA has about 56 per a#rits regulated assets), and Unitil
Corp and Eversource Energy have significant opmratin Massachusetts, New Hampshire
(and Maine), where about 30 per cent of Nationall GISA’s regulated assets are located.

Table 6.2 summarises their asset betas over ditfesgimation windows. The average two-
year asset beta is 0.23, and all asset betas larg National Grid’s group two-year beta of
0.37.

Table 6.2
US comparators operating in same/similar states dsational Grid have an average 2Y
asset beta of 0.23

%
1Y 2Y 5Y 10Y regulated States

New York,
Massachusetts, New

National Grid Plc 0.54 0.37 0.39 0.32 >95% .
Hampshire, Vermont,
Maine, Rhode Island
Consolidated Edison 0.17 0.13 0.21 0.26 87% New York
Connecticut,
Eversource Energy 0.22 0.20 0.31 0.33 82% Massachusetts, New
Hampshire
. New Hampshire
0 i)
Unitil Corp 0.28 0.35 0.34 0.18 99% Massachusetts, Maine
Average of comparators 0.22 0.23 0.29 0.26 89%

Source: Bloomberg, NERA analysis, cut-off: 9 Ma26i8, daily data, reference index: S&P500.
6.1.2.2. We derive a higher NG UK asset beta of between 0.43 and 0.47

Using the average asset beta of these three cotorsas a proxy of the systematic riskiness
of National Grid’s operations in the US, and dragvom the equation above, we calculate an
implied UK asset beta of 0.47 based on a two-ys@mation window, and 0.46 based on a
five-year estimation window (see Table 6.3 belo®ur estimate is considerably higher than
the composite National Grid asset beta of 0.37 @year beta), and approximately mid-point
of the empirical betas of UK water companies ane §&®&e Table 6.1).

Table 6.3
We estimate NG’s UK beta of 0.46/0.47 based on tlee@nost direct comparators
operating in same/similar states

NG overall us UK
Share of regulated assets 41% 59%
2Y beta 0.37 0.23 0.47
5Y beta 0.39 0.29 0.46

Source: Bloomberg, NERA analysis.
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To check the sensitivity of our results to the éhngain comparators, we also present asset
betas for the full sample of 22 comparators. Weiobvery similar results for the two-year
betas, which are in the range of 0.13 to 0.38, a#itlaverage of 0.26. This average is
considerably lower than National Grid’s two-yeasetseta of 0.37.

Using the full sample, we obtain an implied asstab for National Grid’s UK operations of
0.45 (2Y) and 0.43 (5Y), only marginally lower thdre betas we obtained using the most
relevant comparators only.

Table 6.4
Solving for NG UK beta — full set of comparators
NG overall us UK
Share of regulated assets 41% 59%
2Y beta 0.37 0.26 0.45
5Y beta 0.39 0.34 0.43

Source: Bloomberg, NERA analysis.

The asset beta for UK energy networks at RIIO-2ukhbe above the overall National Grid
asset beta, with an implied value of between (04847 based on decomposing the National
Grid composite beta into UK and US operations.

6.2. Energy networks face greater risks than other networks

In this section, we describe the asset strandsgks fiaced by GDNs which distinguishes it
from other networks, notably water networks. Waoaliscuss operational leverage risks.

6.2.1. Greater exposure to stranding risk

In the coming years government policy towards that lsector could materially affect the
role of gas distribution (and transmission netwprkghe UK. In particular, the future role
for gas distribution networks will depend a widaga of factors, including the overall level
of emissions target set for the heat sector (if afmg extent to which this target is expected
to be achieved by reductions in gas demand by coesucurrently using gas to heat homes,
and the range of policy interventions put in plaxachieve them.

The long-term effects of decarbonisation policy@&DNs are uncertain. In an extreme
downside, GDNs might see very marked declinesnoudhput and user numbers or even
their networks becoming redundant. In a numbetloér (more) credible scenarios, demand
for gas will not shrink this rapidly, or may everog slightly compared to its current levels
such as through conversion to biogas or hydrogen.

In this section we set out ow European regulataxeltompensated investors for greater
stranding risks through uplifts to the asset batdo the overall cost of equity.

6.2.1.1. European regulators have allowed for an uplift of 0.06 on asset betas for
stranding risk

In France, Finland and Sweden, regulators appiglaeh beta for gas networks compared to
electricity networks, recognising higher risks faidxy gas networks. For example in France,
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the regulator set a higher asset beta for gasnriae®n operators (0.45) compared to the
electricity transmission operators (0.37), takingpiaccount the uncertainty about the long-
term prospects for gd8! As summarised in Table 6.5, regulators on aveaéiges for an
asset beta uplift of around 0.06 for gas netwoekative to electricity networks.

Some other European regulators compensate forega®rk stranding risk not via a beta
uplift but by allowing for a premium added on tdptlee CAPM-based cost of equity (see
Table 6.5). For example in Austria, the regulatets a higher cost of equity (a 3.5 per cent
premium on top of CAPM) for gas transmission theatteicity because of the additional
capacity risk borne by gas TSOs. The regulatar allows gas TSOs additional
remuneration for new investments if promoters catify the elevated risks of these

projects*

Table 6.5
Regulators have allowed for beta uplifts or accelated depreciation to account for
stranding risk

Regulator Year Type and size of uplifts Reason for including uplifts
France 2016 Higher asset beta for gas transport Uncertainty about the long-term
(0.45), as compared to 0.37 for perspective for gas.
electricity, implying a beta uplift of
0.08
Sweden 2014/ 1) Higher beta compared to electricity 1) Higher customer substitution risk;
15 transmission (0.45 versus 0.39), 2) Political and regulatory risk, high
implying a beta uplift of 0.06 demand risk (small number of
2) Additional cost of equity premium of clients) and high supply risk
1.5 per cent for gas transmission (depend on one Danish pipeline).
Finland 2015 1) Higher beta compared to electricity  Higher capacity risk due to
transmission (0.45 versus 0.40), dependence on Russia as sole
implying a beta uplift of 0.05 supplier of gas.

2) Additional cost of equity premium of
1.7 per cent for gas transmission (and
1.3 per cent for gas distribution).

Austria 2017 Cost of equity premium of 3.5 per cent  For taking on the marketing risk of
for gas transmission network capacities for which there
is no demand.

Source France: CRE (2016), Délibération de la Commission de tatjon de I'énergie du 17 novembre 2016
portant projet de décision sur le tarif d’utilisati des réseaux de transport de gaz naturel de GR&gde
TIGF, p57; CRE (2016), Délibération de la Commissite régulation de I'énergie du 17 novembre 2016
portant décision sur les tarifs d’utilisation defsseaux publics d’électricité dans le domaine dsitenHTB,

p55 ; Sweden Swedish Energy Markets Inspectorate, KalkylrantBbgrakning av intaktsram for

144 CRE (2016), Délibération de la Commission de régpnade I'énergie du 17 novembre 2016 portant prdgedécision
sur le tarif d'utilisation des réseaux de transplergaz naturel de GRTgaz et de TIGF, p57; CRE (2@ihération
de la Commission de régulation de I'énergie du ermbre 2016 portant décision sur les tarifs d'sdifion des
réseaux publics d’électricité dans le domaine dsit&n HTB, p55.

145 E-Control (2017), Methodology pursuant to secB@nGaswirtschaftsgesetz (Natural Gas Act, GWG) F61.1
transmission systems of Austrian Gas Transmissyste$ Operators, p. 6,7; E-Control (2014), Methogpland
criteria for evaluating investments in electrictyd gas infrastructure projects, p.6.
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naturgasforetagen avseende tillsynsperioden 2018.203,4, 17-19, https://www.ei.se/en/for-
energiforetag/naturgas/Naturgasnat-och-natprisreiglg/Intaktsramar-2015-2018/swedegas-ab-transmigsio
EY and Swedish Energy Markets Inspectorate (204/B)CC for elnatféretag for tillsynsperioden 2016-201
p3.4, https://www.ei.se/en/for-energiforetag/eldhoch-natprisreglering/forhandsreglering-av-elntsffer-
ar-2016-20191/dokument-elnatsreglering/?p+inland: Electricity - Finish Energy Market Authority
(2015),Valvontamenetelmat neljannelld 1.1.2016132019 ja viiden-nella 1.1.2020 —31.12.2023
valvontajaksolla - S&ahkon kantaverkkotoiminta, g8,
https://www.energiavirasto.fi/documents/10191/@4_iP_Valvontamenetelm%C3%A4t_S%C3%A4hk%C3%B6
nkanta.pdf/9b9f5e5f-3b7a-4f9f-b461-27318cdca%shs - Finish Energy Market Authority (2015),
Valvontamenetelméat kolmannellal.1.2016 —31.12.28h@ljan-nella 1.1.2020 —31.12.2023 -Valvontajdleso
Maakaasun siirtoverkkotoiminta, p48,49,
https://www.energiavirasto.fi/documents/10191/@4_iP_Valvontamenetelm%C3%A4t_Maakaasunsiirto_final
_261115.pdf/c9aealca-7e2a-4d6e-9c76-459282772Qf4tria: E-Control (2017), Methodology pursuant to
section 82 Gaswirtschaftsgesetz (Natural Gas A®G3 2011 for transmission systems of Austrian Gas
Transmission System Operators, p. 6,7; E-Control{d, Methodology and criteria for evaluating intreents

in electricity and gas infrastructure projects, p.6

6.2.2. SGN has greater exposure to operational leve rage

As well as stranding risks, SGN faces greater exgo® operational leverage risks. In this
section, we describe how the CMA has adjusteddorganies’ operational leverage risks at
previous price control reviews.

Operating leverage is a key determinant of a basi® beta risk*® Operational leverage is
a measure of the cost fixity of a business, armh&ogous to the impact of financial leverage
on a company’s beta. In the same way that highal$ of debt increase in the volatility of
returns to equity, businesses with higher proportibfixed costs face greater volatility in net
cash-flows in the event of shocks.

At the Bristol Water Competition Commission appea2010, the CMA (then CC) noted that
operational leverage (or operational gearing) vesesvant to the level of beta and allowed for
an uplift to Bristol Water's beta estimate relatteethe sector of around 20 per cent to reflect
this risk. The CMA considered the relevant measure was thgoption of revenue that was
accounted for by the return and depreciation elésneiithe revenue building blocks (i.e.
operational cash-flow as a proportion of revenaeyl noted that Bristol Water’s lower share
implied greater systematic risk’

At the Bristol Water 2015 appeal, CMA also suppdde adjustment for operational
leverage. At this review, it also considered tdteRCV as well as revenue to RCV as its
measure of operational gearing as well as the tpgreash-flow measure adopted in its 201

146 see for example, Aswath Damodaran, Estimating bisk, slide 70. Link:

http://people.stern.nyu.edu/adamodar/pdfiles/eidiscrate?. pdf

147 Competition Commission (2010) Bristol Water placgriletermination, Appendix N, N36

https://assets.publishing.service.gov.uk/media/887240f0b614040003d2/558 appendices.Bgecifically, the
CMA noted that the proportion of revenue for thetrfse years not accounted for by projected opexk tax (that is,
return and depreciation over the next five yea$ per cent for Bristol Water compared with 59 qaet for WaSCs.
Therefore, the ratio of revenue to unexposed asdee is consequently 18 per cent (=(100/50/(108/ERgreater for
Bristol Water than for WaSCs; and hence that thet &sda for Bristol Water is likely to be 18 per cgntéater.
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decision™*® In its decision, the CMA derives the beta adjwsttrbased on its measure of
operating cash-flows to revenues consistent wétajiproach in 2018° The CMA
concluded that Bristol Water had greater exposuperational leverage relative to the
listed UK water comparators, and determined arftuplithe observed empirical betas of 13
per cent, or between 0.03 and 0'®4based on the same approach as its 2010 decion.

Our analysis shows that SGN faces greater operdtieverage risk relative to most other
regulated networks, based on the CMA measure, whiphes greater beta risk that should
be recognised at R110-52

6.3. European network betas support asset beta ofa round 0.4

In this section, we consider empirical evidenceHaropean energy networks’ beta risk. We
also compare the relative risk of the respectigeili@ory regimes to the GB regime.

Figure 6.3 presents the two-year asset betastefl [European comparators (i.e. Italian and
Spanish transmission and distribution networksy dve past 10 years® As with the UK
listed networks, asset betas for these networks bauerally increased since the financial
crisis.

148 CMA (2015) Bristol Water plc price determinatiomppendix 10, (1) 26
https://assets.publishing.service.gov.uk/media/962840f0b60368000001/Appendices_5.1 - 11.1 andsafppdf

149 CMA (2015) Bristol Water plc price determinatiorpgendix 10, (1) 33, para. 136
https://assets.publishing.service.gov.uk/media/962840f0b60368000001/Appendices_5.1 - 11.1 andsafppdf

150 cMA (2015) Bristol Water plc price determinatiorpgendix 10, (1) 33, pp. 325-328. Link:
https://assets.publishing.service.gov.uk/media/9624ed915d194b000001/Bristol_Water plc final deteatin.pd
f

151 see footnot&rror! Bookmark not defined. .

152 Based on the CMA measure of operational leveraggeftmtnote 147) For SGN, we calculate and operatidsk

measure of around 44 per cent over GD1 implyingtgrerisk than for other GB energy and water netaiork

153 There are other listed European network compdgies Elia, Fluxys), but their stocks have genetagen illiquid and

are hence not included in this analysis.
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Figure 6.3
2Y rolling asset betas for European utilities havéncreased since the crisis
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Source: Bloomberg, NERA analysis, cut®fflarch 2018, daily data, reference index: Euost

The Table below provides the most recent beta astisrfor these comparators, for a range of
estimation windows. This evidence supports antdssa of around 0.4 over the most recent
2 year period.
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Table 6.6
Empirical beta estimates for listed European utilites>*

Country 1Y 2Y 5Y
Snam (GT) Italy 0.56 0.47 0.42
Terna (ET) Italy 0.54 0.45 0.41
Acea (ED) Italy 0.56 0.39 0.32
Enagas (GT) Spain 0.46 0.35 0.38
Red Electrica (ET) Spain 0.54 0.39 0.40
Gas Natural (GD) Spain 0.46 0.47 0.47
Average 0.52 0.42 0.40

Source: Bloomberg, NERA analysis, cut-offl&ch 2018, daily data, reference index: Eurostoxx.
6.3.1. Risk assessment relative to European compara  tors

We have also considered the relative risk of tigalegory regimes in Spain and Italy in order
to interpret the asset beta evidence. We findithgeneral SGN faces similar risks as Italian
and Spanish networks:

In Italy , networks are regulated under a hybrid of a prége (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 per cerit}. Moreover, opex cost risk is partially mitigatéddugh a
50 per cent sharing factor. Italian networks feegy little capex risk given that capex is
effectively passed through.

Whereas the Italian networks face relative low bhaked on volume and cost risk
considerations, the regulator has announced #gtioin to introduce a RIIO-like incentive
based framework, and extend the regulatory permu four to eight years. This will
increase the systematic risk of these networksjslikely to be reflected in the current beta
estimates. Given the expected change to the sggum consider the more recent Italian
empirical beta evidence (0.39 to 0.47, 2Y, as @1d 6.6) is broadly indicative of the risk
faced by SGN investors. However, the regulatorysiee for the Italian TO is lower than the
empirical evidence at around 0.3.

In Spain, transmission networks are regulated under reveaps, as are GB energy
networks. On the cost side, they are subject30 per cent sharing factor on capex, but bear

154 Our estimates are in line with Oxera’s recent eap@posed in its Report for ENA. For example, @sestimates a 2
year and 5 year asset beta of 0.38 and 0.42 feeitsf European comparators based on a debt $mienption of 0.05,
equivalent to 0.36 to 0.40 based on a zero deht bstper our approach. The 5 year asset betarigddl to our own
estimate of 0.40 (as set out in the Table); Oxdmsyear asset beta of 0.36 is lower than ounesé of 0.42, as we
draw on the latest market evidence and becauséferfethces in the comparator set. See Oxera (B8uaey 2018),
The cost of equity for RIIO-2 - Prepared for Enelggtworks Association, p42-48. We use the Millenfata to solve
for the implied asset bet@hssers Sequiy*(1-gearing)+Lzn+gearing

155 see for example Aeegsi, Decision 514/2013/R/gasfFegulation for gas transport for RP4), Aréicl3.
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the full cost risk on opex. Gas Natural (GD) ibjeat to a revenue cap, based on opex and
capex volume drivers. There is no sharing of ogoek capex out or underperformance which
indicates that it faces greater cost risk than @Kuorks, although this is mitigated by annual
updates to the allowance in line with volume drévand unit costs® As with the Italian
regime, we consider that investors in GB energwagks bear a similar degree of risk as
investors in Spanish transmission networks, andN&aisral which have asset betas in the
range of 0.35 to 0.47 (2Y), as per Table 6.6..

We have estimated asset betas for listed Europetarorks in Italy and Spain. The empirical
evidence supports an asset beta of around 0.4low@nost recent 2 year period. Our
comparative risk assessment of the Italian andiSpaagimes suggests that investors face
broadly similar risks as per UK energy network istees, and therefore 0.4 asset beta
provides a relevant benchmark for UK energy network

6.4. Conclusions on relative risk

Our analysis of UK listed network companies — NG plnited Utilities, Severn Trent, and
Pennon — show that the majority of beta estimageis lthe range of 0.3 to 0.4, with values
for NG plc towards the top-end of this range, Bl@. plc’s two-year asset beta is 0.37. In
general comparator listed network betas have beteming back to “normal” (pre-GFC)
levels as the constituent elements of beta risérretation with the market and relative
(absolute) risk — are trending back to normal Isvel

NG plc’'s composite beta understates the risk aggmtiwith NG UK networks assets, given
lower risk US networks. NG plc’'s composite betifeicts the combined systematic riskiness
of NG plc’s UK and US operations, and empiricaldevice shows that US operations are
lower risk. Solving for NG plc’s implied UK beteje obtain a range of 0.43 to 0.47 for NG
plc’s UK beta.

We have estimated asset betas for listed Europetarorks operating in Italy and Spain. The
empirical evidence supports an asset beta of arOuhdver the most recent 2 year period.
Our comparative risk assessment of the Italianpahish regimes suggests that investors
face broadly similar risks as per GB energy netwpakd therefore 0.4 asset beta provides a
relevant benchmark for GB energy networks.

Overall, the empirical evidence shows that GB epergworks, as shown by the
decomposition of NG plc’s asset beta and Europeargy network betas, face higher beta
risk than GB water networks.

Our qualitative risk assessment shows that SGNsfgater risks than most other networks
from asset stranding risk, given the uncertaintgrayovernment policy and technological
solutions to the decarbonisation of heat. Ourewwf European regulatory decisions
indicates an uplift to the asset beta of 0.06 tamensate for such risks. SGN also faces
greater exposure to operational leverage, as mebyrthe return and depreciation elements
as a proportion of revenues, the principal meaadopted by the CMA.

1% Gas Ley 18/2014, https://www.boe.es/boe/dias/2014/1(pdfs/BOE-A-2014-10517.pdElectricity : Ley 24/2013
(https://lwww.boe.es/boe/dias/2013/12/27/pdfs/BOEOA-2-13645.pdf), Royal Decree 1047/2013
(https://iwww.boe.es/boe/dias/2013/12/30/pdfs/BOEOA-2-13766.pdf) and Royal Decree 1048/2013
(https://iwww.boe.es/boe/dias/2013/12/30/pdfs/BOEOA-2-13767.pdf).
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Appendix A. Regulators Bespoke Cost of Debt Mechani  sms

In this section, we set out examples of regulatoas set the cost of embedded debt based on
a notional capital structure and efficient marketax, but where the framework recognises
the timing or debt profile of the network compangtably, where the debt profile is atypical
because of the size of the company or the sizkeoinvestment programme).

The examples we cite correspond to Ofwat’s appro@adi T, Ofgem’s approach for
Scottish Hydro Electric Transmission (SHETL), ashas UREGNI’s cost of debt indexation
for NI gas distribution.

A.l. Ofwat’s cost of debt for TTT reflects its atyp  ical debt structure

For the Thames Tideway Tunnel (TTT), Ofwat devetbpecost of debt mechanism where
the ex-ante allowed cost of debt is adjusted due tn line with changes in market cost of
debt. The adjustment provides TTT with a costedftchllowance based on the efficient
market cost of debt (measured by the BBB iBoxx ¥)ae the time ofctualdebt
issuancé®’ That is, the mechanism recognises the actualissirnce profile over the
construction and initial operational phase of thejgrt.

In addition, in the post construction phase, Ofiaat acknowledged that it would need to
consider TTT specific factors in determining thetoof debt allowance. Notably, Ofwat has
proposed an alternative assumption for the embedeled new debt ratio (90:10) for the
TTT relative to the industry average (75:25), inagnition of TTT’s specific debt issuance
schedule. Ofwat also recognises that the cosifafsSTembedded debt could be different to
the industry as a whole, and is likely that such factors will be taken intocaunt in

arriving at the overall cost of debt>®

A.2. Ofgem’s cost of debt allowance for SHETL refle  cts its specific
circumstances as a relatively small TO

For the gas distribution (RIIO-GD1), and gas areticity transmission (RI1O-T1) price
controls, Ofgem adopted a cost of debt indexataseld on 10-year trailing average of
benchmark index yield for most network companidewever, for Scottish Hydro Electric
Transmission’s (SHETL), Ofgem developed a bespaolst af debt index with a weighting
based on the company’s investment profile (proxigdhange in RAV).

In its decision, Ofgem stated that the expectediedy investment and debt profile as the
reason to adopt a bespoke approaate acknowledged that a simple trailing average inde
may not fully reflect the cost of debt of a compaitis a rapidly-growing RAV if interest
rates change sharpi**®

157 Ofwat (September 2014), Draft license for the Istinacture Provider of Thames Tideway Tunnel, p.@8a. 6.7
158 |pid, p.18

159 Ofgem (February 2012), RIIO T1: Initial ProposialsSP Transmission Ltd and Scottish Hydro Elecriansmission
Ltd, para. 5.44
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A.3. UREGNI recognises debt profile of NI gas distr  ibution networks

UREGNI has established a cost of debt indexatiochaeism which recognises the
benchmark cost of debt at the time of actual issedor both Phoenix Natural Gas (PNG)
and Firmus Energy (FE), gas distribution networkslorthern Ireland.

Specifically, UREGNI proposes to set a cost of dglowance based on the benchmark value
in the month corresponding to the networks’ debiasnce. UREGNI's approach recognises
the concentrated and lumpy financing requirementtshese two entitie®’ PNG'’s
circumstance is particularly analogous to that\6f: vith PNG having a single public bond
given its small size relative to the minimum effici scale to access public bond markets.

180 UR (September 2016) Final Determinations, Annex 14
http://www.uregni.gov.uk/uploads/publications/Anné% -_Rate of Return_Adjustment Mechanism.pdf
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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,
quoted or distributed for any purpose without therpwritten permission of NERA
Economic Consulting. There are no third party biereies with respect to this report, and
NERA Economic Consulting does not accept any lighib any third party.

Information furnished by others, upon which alpartions 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 dse@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 responsibidtyactual results or future events.

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

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