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Executive Summary

Executive Summary
Background

As part of the wider Electricity Market Reform (EMBeing introduced under the Energy
Bill, the UK Government has decided to changepigraach to providing incentives for the
generation of low carbon electricity. Instead dfireg on the existing quantity-based
Renewables Obligation (“RO”), renewable and lowboarelectricity generators will soon
have the option of entering a contract to produeetecity at a pre-agreed strike price. From
2017, it is expected that most new renewable géparwill be contracted under these terms.
The new support system will be based on ContractBifference (“CfDs”) through which

low carbon generators can receive a guaranteedtaht stream of revenues for their
electricity production, composed of a market-deteed price for their electricity, plus a
“top-up” payment determined by the difference betwa fixed “strike price” stipulated in
their contract and a market reference price fortataty.

In July 2013, the UK Department of Energy and Cten@hange (“DECC”) issued a
consultation in which, among other things, it prega draft strike prices for a range of
renewable technologies under the CfDs. DECC consita range of factors in setting strike
prices, including:

= technology-specific factors such as capital andaip® costs, financing costs as well as
any build constraints;

= market conditions such as wholesale prices andito®unt which generators face when
signing a power purchase agreement (PPA); and

= policy considerations such as the specific contlastgn, choices about technology mix
and meeting the ambition for renewable electricity.

Because the RO and CfD support mechanisms aredeieio make investment in renewable
electricity generation attractive to investors ytihequire DECC to make assumptions, inter
alia, about how the up-front capital expenditurstsmf different technologies will be
amortised over time, to ensure that investors adair return on their capital outlay. In
particular, this has required DECC to make assumgptregarding the internal rates of return
or “hurdle rates” that would be required by investto finance such projects. Assumptions
on hurdle rates have been used by DECC to calchitdtethe number of Renewable
Obligation Certificates (“ROCSs”) given to each teology under the RO (the banding level),
and the draft strike prices being proposed undeb regime.

Because the CfD would reduce the exposure of rellewanvestors to a variety of risks,
relative to the RO, DECC has adjusted the hurdksrariginally used in the context of the
RO to arrive at new hurdle rates relevant for #lewation of the CfD strike prick.
Assumptions about the expected changes to huriie uader the RO and the new CfD

1 https://www.gov.uk/government/uploads/system/agiiattachment_data/file/223652/emr_consultationexarb.pdf
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Executive Summary

regime were used by DECC to calculate the strikeeprpublished in the July 2013 EMR
Delivery Plan consultation documeént.

Study Objectives

In order to enable DECC to assess the evidencedavhrough the consultation process
and to make final decisions on strike prices, DE®©O@missioned NERA Economic
Consulting to review the available evidence relévanheir assumed reductions in investor
hurdle rates required under CfDs. The scope of warkided:

= Review the methodology DECC used in its recent gitaigson on the EMR Delivery Plan,
and possible drivers of change in hurdle rateght lof more detailed development of the
CfD regime;

* Review EMR consultation responses pertaining talleurates and risk;
= Review analyst and third party reports pertainmgurdle rates and risk;

= Conduct a limited set of informal interviews totte®ews on risk, hurdle rates and
weighted average cost of capital (WACC) with a en§ participants in renewables
development and financing, some of whom were ayréablved in UK renewables, as
well as others who were not yet (but who were tgkdn active interest in current
developments); and

= Look for relevant evidence from international comgtars.

Because of changes to the UK'’s electricity market$to the framework for offering support
to renewables, and in particular following theaalwction of limits to the levels of overall
support via the Levy Control Framework, DECC ad¥iBE=RA to consider the likely changes
in hurdle raterelative to a future Renewables Obligation as it would have operated during the
period relevant to CfD3.As we discuss below, this choice of the future ‘®@unterfactual”

for comparison with CfDs has important implicatidosour work.

The activities undertaken for the project are sunsed in Figure 1 below. We assessed
various sources of evidence on the change in rigk the RO to the CfD regime by
developing a framework based on standard finatiogadry to identify risks that may
contribute to a material difference in hurdle rdiesveen the two regimes. We use the
CAPM framework that focuses on systematic (betK), xpanded to account for other
factors likely to drive investors’ valuation of mmables, namely option values and
asymmetric risk. We develop the framework in Secflo

2 https://www.gov.uk/government/uploads/system/agkiattachment_data/file/238867/Consultation
_on_the_draft_Delivery_Plan__amended_.pdf

3 Inassessing the change in hurdle rate from tedkhe CfD regime we are concerned with the changeturn
required by investors that are considering invesitinprojects taking up support under the propds#ischeme when
it starts or soon after, relative to the risks ently faced by investors looking to invest in patgeunder the existing
RO scheme. This interpretation avoids the questidrow hurdle rates under the RO schemoaldhave changeth
future (e.g. to account for the impact of the L@RY the RO scheme persisted. The precise nattinesdfiture RO is
unknown, and may have shared various featuresnmrmm with what is proposed for the current CfD negi
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Executive Summary

Drawing on the evidence provided to the Consultatibe other sources identified above, as
well as NERA’s own analysis, we identified, and sedpuently quantified, the following
“major hurdle rate risks”:

Market pricerisk, which refers to generators’ exposure to volatilityvholesale power
market prices. The CfD FiT regime reduces exposupmwer prices by effectively
guaranteeing a certain revenue stream to generatdject to their ability to achieve the
reference market price under the contract throegling electricity on the market (or via
Power Purchase Agreements or PPA contracts). Véastisour assessment of this risk in
section 6.2 of this report.

Allocation Risk, which refers to the risk that a project is unableécure support, due to
budget constraints under the Levy Control Framewdt& note that the advent of more
stringent LCF constraints would affeanty renewable support scheme in the future,
including both the proposed CfD and a future ROmeg However, our analysis suggests
that the risk of breaching the LCF threshold urtbertwo regimes can differ significantly,
in that the subsidy commitment is significantly mamncertain under a CfD regime,
because it fluctuates with the wholesale elecyripitce’ We discuss and quantify this
risk in section 6.3 of this report.

Duration Risk, which refers to the impact on the expected Netdiegalue (NPV) of a
project from the difference in price and voluméasising due to the change in the
duration of the support, which typically lasts &§F years under the existing RO regime,
but is expected to last for 15 years, for mostrnetigies under the proposed CfD regime.
We discuss this risk in section 6.4 of this report.

Construction Delay Risk, which refers to the impact of unforeseen constouctielays to
the expected NPV of a project. Under the propod&r€gime, developers face the risk
of 1) reduced support if commissioned capacitgss ithan certain thresholds expressed
relative to the capacity initially committed undke CfD contract; 2) shorter duration of
support if commissioning is delayed by a certairoant of time, and 3) loss of support (or
renegotiation) if commissioning is delayed veryesely (beyond the Long Stop Date). By
contrast, in the event of construction delay, dewets under the RO face the risk of
banding revisions, or banding degressions, asagdlbss of support if commissioning is
delayed severely. We discuss the impact of thisarshurdle rates in section 6.5 of this
report.

Novelty Premium, which refers to the perceived value that invesadtach to waiting for
uncertainty around the practical implementatiothef new support scheme to resolve.
This premium may also arise due to lack of pratBs@erience with managing new risks
associated with the framework. In the financiarktture, the novelty premium required by
investors can be seen as a premium for foregomgdlue they derive from holdingreal
option i.e. the choice of adopting a “wait and see” apph, withholding investment

These risks should be viewed in the context afewgovernment policy on renewables, includingaberall renewable
energy target. If in the future the costs of aghig the renewable energy target look likely toeed the LCF budget,
then it is possible that the LCF will be amended #e overall budget increased. We are not insitipa to judge
which of these constraints (the LCF or the reneestdrget) will prove stronger.
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Executive Summary

decisions until institutions/processes are seawor as anticipatedInvestors may
require a premium at the early stages of the schiemeer to make them indifferent to
foregoing this real option. We discuss the novpigmium in detail in section 6.6 of this
report.

Figurel
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Arup (2011). Review of the generation costs agl@yment potential of renewable electricity tedbgees, available
at: https://www.gov.uk/government/uploads/systervags/attachment_data/file/42843/3237-cons-ro-bapdrup-
report.pdf

Oxera (2011). Discount rates for low-carbon aemnkwable generation technologies, available at:
http://www.oxera.com/Oxera/media/Oxera/downloagsires/Oxera-report-on-low-carbon-discount-rate2pgf=.pdf

Redpoint (2010), Electricity market reform an@ysf policy options, available at:
https://www.gov.uk/government/uploads/system/upsdaidfachment_data/file/42638/1043-emr-analysisegeoli
options.pdf
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Key Findings

Executive Summary

The table below presents a brief summary of thesages about risk and hurdle rates that
emerged from the various pieces of evidence thaewiewed.

Source Stated

WACC
change

Review of

existing 1

framework for

risk

assessment

Analyst 1

reports

Consultation I

responses

31 party Il

reports

Industry Il

interviews

NERA Il

assessment

Tablel1

Summary of Key M essages

Existing methodology produces lower cost of
capital primarily by allowing higher gearing
levels;

High agreement that lower price volatility will
reduce WACC

Quantitative evidence from a small number of
respondents suggesting that certain risks
increase under CfD, potentially offsetting risk
reduction from more stable revenues.

Brodies’ report (cited by many consultation
responses) concludes that there is not enough
evidence to conclude a cost of capital reduction

In the near term, WACC increases for
development stage equity investors due to
uncertainty. In longer term, when mechanism
details are known and system is established, the
stable revenues of the CfD should lower WACC
by attracting lower return equity and debt
investors into construction and operations
stages.

Depends on technology and on timing.

e

We expand on existing framework by
considering a number of channels through
which WACC is affected, in line with financial
theory, and drawing on consultation
responses, analyst reports and industry
interviews;

Analyst reports focus on removed market
price exposure; limited consideration of
practical/implementation details;

Significant qualitative analysis but not all
concerns expressed in consultation
responses are relevant WACC risks; Only a
few responses provide quantitative analysis.

Thorough qualitative analysis across risk
types, but very limited quantitative analysis or
estimates of materiality of impacts across
different risks.

Broad palette of responses from the equity
and debt sides. Experience in the UK market,
type of investor and stage of project
investment all key determinants of responses.

Biggest impacts on WACC from reduction in
wholesale price risk. Novelty premium also a
significant consideration, and allocation and
construction risk also add to overall
assessment.

As illustrated by the table above, the sourcesre®d do not point towards a clear consensus
that the cost of capital or hurdle rates will eithrerease or decrease as a result of the
introduction of CfDs and the replacement of the ie@ime. In particular:

= Analyst reports have highlighted that lower pricgaility should reduce the long run
cost of capital, but they have tended not to controarother changes associated with the
CfD scheme, such as risks associated with congirudelays.

» In contrast, most consultation responses maintaimadalthough the CfD regime would
reduce risks associated with electricity price tititg, other risks under the CfD would
more than offset this benefit. Few consultatispmnses provided quantitative evidence
to support their arguments, although some referedcreased risks associated with
construction delays under the CfD due to all prigjdeing potentially subject to penalties

NERA Economic Consulting



Executive Summary

for late delivery, or even loss of support (in caéilure to commission by the Long
Stop Daté) and due to the shorter length of the contradbpgL5 years vs. 20 years
under RO). Our own assessment framework expantiseoexisting evidence DECC has
used to date to assess the change in hurdle etigedn the RO and CfDS.

Below we summarise NERA's key findings based onamalysis of the consultation
responses, analyst reports and interviews:

First, we note, there isdiversity of per spectives regarding the type, hierarchy,
magnitude and direction of key changes in riskltegufrom the regime change, largely
due to differences in investor types (equity vébtddevelopment vs. construction vs.
operations investors, experienced in UK markenesv entrants), their knowledge and
understanding of the changes in risk arising froemRO to CfD regime change, and their
interests in the policy shaping process. The dityeos perspectives was reflected in
consultation responses, analyst report and int@srién our analysis we have sought to
bring out these differences where they may be niahter

I nter national compar ator s offer limited lessons as the shift from RO to GHgime is
unique to the UK.

In our view the central change in risk exposurdnwatgard to the shift from a RO regime
to a CfD FiT scheme is the reduction in exposorgower pricerisk. As a fixed-price
support scheme, the CfD FiT scheme reduces exptswholesale market risk, thereby
removing a significant part of the volatility ofelmevenues of renewable energy projects.
We estimate a reduction in hurdle rates as a restiie reduction in wholesale power
price risk of between 50 - 175bps, depending origbknology.

We find that the reduction in power price risk &tete to a future RO system) is largest
for matur e technologies such as onshore wind, because stabilisation of electricity
revenues reduces overall revenue volatility moreadohnologies that receive the lowest
level of policy support.

However, we also find that the shift to the CfDesale could increase other risks,
including “allocation risks’ and “construction risks’, and there is also likely to be a
“novelty” premium associated with uncertainties about theration of the new CfD
mechanism.

We find thatallocation riskswill likely increase under the CfD, because the amount of
subsidy that must be paid in any given year fluetsiavith the wholesale electricity price,
and is therefore more uncertain. This is an asymeonesk, in that lower power prices
constrain the LCF budget more under the CfD redimae under an RO regime.

With regard taconstruction risks, we find that the only material difference betwées
RO and CfD system occurs for construction delags élxceed the Long Stop Date. For
smaller delays (beyond the target commissioninglexv) under the CfD regime, we note
that this will reduce the NPV of the project sitthe delay will affect the duration of the

10

The Long Stop Date is defined as that point feifg the Target Commissioning Window after whick ®fD Contract
can be terminated, if capacity delivered is belentan pre-defined thresholds.

DECC based the change in the hurdle rates opdrad2010), “Electricity market Reform Analysi§ molicy options”.
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Executive Summary

subsidy period (i.e. effective number of years avhich the subsidy is received).
However, in the RO regime, although the subsidyopes unchanged, if the assets are
accredited later than expected, the project coeldubject to banding degression. Our
analysis suggestbese effects broadly offset each other such that for small delays, the
risks under the CfD regime are no higher than utiteRO regime.

= Forconstruction delays beyond the Long Stop Date, however, the change in risk is
much larger as the CfD subsidy either falls awayrely, or needs to be renegotiated.
For an offshore wind asset that means that ab8utfzhe project revenues are at risk
(see Appendix C). The level of subsidy achieval@pends on the availabilitf funds
and available strike prices at the time of appiccatUnder the ROC regime, the
developer would also have been exposed to this Hikvever, under the ROC regime,
the risk of sudden government fund shortages ietpand consequently, so is the risk
that there will be no support. The increased sskainly relevant for offshore wind
projects, which have high strike prices and moreeutain development and construction
periods. Biomass and onshore wind constructionditerd to be shorter, and in general
these projects are less complex, so it is lesyylike government would have time to
change the availability of support even with simriative delays in construction.

= For similar reasons, all else equal, we might tteeeeexpect thaRound 3 offshore wind
projects would face higher risks associated with constactielays under the CfD
mechanism than Round 2 projects. Even so, seléutadd 2 projects may face technical
challenges that are similar to (or even greatar)ttfzose faced by (some) Round 3
projects, so in practice this will depend on tharelsteristics of individual projects.

= A final important consideration is the possibilihat a ‘hovelty premium” could stop
hurdle rates from falling at the start of the CHgjime while investors waited to see that it
would work as intended. We are unable to verigydhiistence of such a premium, but
believe that there are plausible reasons thauidcaffect hurdle rates.

= Overall, we find that it may not be safe to assameacross-the-board reduction in hurdle
rates for all technologies immediately.

- We find the greatesvidence for along-run decreasein hurdlerates under CfDs
(relative to a future RO system) for matur e technologies, because stabilisation of
electricity revenues reduces volatility more theaBer the share of revenue provided
by policy support.

- We find evidence suggesting hurdle rates may decrease or remain unchanged in
the short-run (relativeto a future RO system) for emer ging technologies with
longer construction lead times, and should decline in the long-run, but less flaan
mature technologies — because the CfD’s stabitisaif electricity revenues has a
smaller impact on their overall revenue.

— Assuming no novelty premium, we conclude that pestimates of changes to hurdle
rates may have been underestimated for some texdias! Table 2 shows the hurdle
rates assumed under the RO and CfDs for the dehitedy plan, and presents
NERA'’s own estimates. We provide a range basesuomssessment of the plausible
ranges of the different risks.

Table 2 summarises the change in hurdle rate atedawith the change of policy, split into
the individual impacts of the component risks. Tikibased on NERA'’s assessment of

NERA Economic Consulting Vi



Executive Summary

evidence from consultation responses, analyst tepod interviews. Where there was
insufficient quantitative evidence presented irséhsources, NERA conducted analysis to
quantify risks identified by consultation responseslyst reports and interviews.

Table2
Summary of Hurdle Rate Changes under CfDs (pre-tax, real)

NERA Assessment — Individual Risk Impact on Changes in Hurdle Rates
Conversion

Impact largest for onshore (highest share

D \'IDVhoIe;_alke -100 to -50 bps -125 to -75 bps -175t0 -125 bps  of market revenues; smallest for offshore
MIES (RS (lowest share of market revenues)
2) Allocation Risk +5 to +40 bps +5 to +40 bps +5 to +40 bps il ST W e S el

risk with lower power prices

Risk increases due to higher LCF breach

&) s TIE el +5 to +10 bps None None risk with lower power prices; assumed to

Delay apply only to offshore wind.
4) Novelt Novelty Premium is uncertain; may be
Premia/m +0 to +100 bps +0 to +50 bps +0 to +50 bps higher for emerging technologies with

higher share of subsidy revenues

Total Change

(excl. Novelty -90 to Obps -120 to -35bps -170 to -85bps
premium)

Total Change

(incl. Novelty -90 to +100bps -120 to +15bps -170 to -35bps
Premium)

Note: The allocation risk for onshore wind and bags is likely to be at the lower end of the rangeve due to
shorter time between pre-development spend andipaitaction to correct LCF breach. Allocation kior
projects that are on the verge of signing CfD caats is also very low.

Table 3 provides, as context, an illustration aiviibese changes in hurdle rate would affect
DECC'’s assumed hurdle rates under CfDs.

We note it has not been within our scope of workstsess whether the absolute level of
DECC'’s assumed RO hurdle rates used in the 201% Delivery Plan accurately reflect
investor requirements under the current or (hyptitad) future RO scheme.
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Executive Summary

Table3
Summary of Hurdle Rate Ranges under CfDs (pre-tax, real)

NERA Assessment — Total Risk Impact on Hurdle Rates
Offshore Biomass .
_

NERA lllustrative

0 - 0 % - 0 % - 0
Range under CfD 9.3% - 10.2% 10.4% - 11.25% 6.6% - 7.45%

NERA Range with

: 9.3% - 11.2% 10.4% - 11.75% 6.6% - 7.95%
Novelty Premium

Note: * DECC RO WACC assumed for the draft defwplan July 2013;
*x DECC CfD WACC assumed for the draffidery plan July 2013
**  We show results using the Round 2 offshore wassumptions set out in DECC'’s draft
delivery plan.
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Introduction

1. Introduction

NERA Economic Consulting was commissioned by the REpartment of Energy and
Climate Change (“DECC”) to review the existing eaide on the costs of financing low-
carbon generation under Contracts for Differen€H[{s”), and to provide an independent
assessment of the existing evidence (“the Projétt”)

The Project was undertaken in the context of DEG&¢entConsultation on the draft
Electricity Market Reform Delivery Plagithe Consultation”}> The Consultation seeks
views of stakeholders on plans for implementingteleity market reforms, including on the
proposed “strike prices” for CfDs for renewablectieity generation technologies
(“renewables”):* The CfD Feed-in Tariffs are intended to removpasure to wholesale
price risks through a long-term contract: if theotticity market reference price is below the
strike price, generators will receive a revenueuppup to the strike price; if the market
price is above the strike price, generators will pack any difference. The Consultation has
been preceded by approximately three years of ttatisms and analysis, including studies
on financing costs to inform the determinationhad support levels provided through CfDs.
In addition to this existing evidence, new evideandinancing costs under CfDs was
gathered through responses to the Consultatiorcfwdiosed on 25 September 2013).

This Project is concerned with assessing the afgisancing renewable generation using
CfDs, and specifically focuses on investors’ humdles — that is, the minimum Internal
Rates of Return (*IRRs”) at which investors wouklwilling to invest in renewable
generation projects.

The strike prices proposed in the Consultation wiene2loped starting from evidence about
hurdle rates under the existing RO regime, and #ugmsting these rates to reflect estimates
of the expected reduction in risk under a CfD Fagime.

In keeping with DECC'’s approach in the Consultatitie remit of the current Project is to
review the existing estimates of the expededngesn hurdle rates between an RO regime
and a new CfD regime.

Because of recent and upcoming changes to the &l&&ricity markets and to the
framework for offering support to renewables, inithg the Levy Control Framework,
DECC advised NERA to consider the likely changesurdle rateselative to a future
Renewables Obligation as it would have operated during the period relet@fDs. As we
discuss in more detail below, this choice of cotfatgual has important implications for our
work.

1 DECC,Financing Low Carbon Generation — project to idéntind utilise new evidence on costs of capitaldar

carbon generation to support DECC's existing eviebas€ Tender Reference Number: 673/09/2013), 3 Septembe
2013.
12 DECC,Consultation on the draft Electricity Market Refobrelivery Plan 17 July 2013.

13 |n addition, the Consultation consults on a poficoposal of a reliability standard for the Capasdiarket.
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This report is divided into three parts:

In Part A, we review existing evidence on hurdle rates getyeaald for renewable
investment projects in particular, drawn from thkdwing sources:

= EXxisting literature on assessing hurdle rates in general and UK huatis for renewable
investments in particular, drawing on work that haen commissioned and used by
DECC to date as well as financial theory more gahgr

» Analyst Reportstracking the UK Utilities sector and/or renewabtergy investors in
particular;

= Consultation Responses submitted to DECC as part of the EMR Draft DeljwBtan
Consultation process; and

» |ndustry Interviews conducted with infrastructure investors providowh debt and
equity financing.

In Part B, we present an international benchmarking exerocig®inpare the proposed rates
of return under the CfD FiT scheme in the UK (as[PECC'’s initial proposals) to
corresponding rates under different incentive sesem other countries. We reviewed six
international renewable support schemes, but presese studies for a sub-set of support
schemes that we considered to offer helpful commspas with the proposed CfD FiT scheme.

Finally, inPart C, we set out our own assessment of the key righfaaffecting the cost of
capital for renewable investments that change thighadvent of CfDs, and provide an
indicative range of the magnitude of changes tatsociated hurdle rates.

The appendices provide supporting information.
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Part A: Review of UK Evidence on Hurdle Rates

2. Methodology and Approach
2.1. Overview of Project Methodology

In this section we provide an overview of our ag@toto the project. We set out the data
sources used and the methodological frameworkwbaidopted. Our main aims in this
report are to:

= Develop a methodology for assessing and estimatindle rates for renewable electricity
generators that is founded in economic theory hatldlso reflects investor practice;

» Provide an international benchmark of hurdle reg¢egiired by investors operating under
different renewable support schemes; and

= Apply this methodology to the existing literatucensultation responses and DECC'’s
proposed hurdle rate reductions from the changeQtD scheme with a view to
assessing and validating the proposed hurdle edigctions.

Figure 2.1 provides a graphical overview of projaethodology and data sources.

Figure2.1
Project Overview
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2.2. Framework for Risk Assessment

The hurdle rate for a project is determined byekgectedeturn on equity and debt that
investors require for contributing each respectype of capital, given the risks faced by the
target sector. In providing a framework for assegthe reduction in the required rate of
return we draw on a model that is based on findttogry but allows for the incorporation
of practitioners’ approaches as per our consuhatith market participants.

We first set out this model in this section befassessing the different categories of risks
discussed by stakeholders and how these fit ingdftimework (sections 2.3 and 2.4).

The starting point for our framework of risk asseent is the Capital Asset Pricing Model
(CAPM). The CAPM is the traditional model used bgshUK and European regulators for
estimating the cost of capital, due to its simplieéind robustnes$.Moreover, standard
corporate finance textbooks and survey evidencgesig that the model remains the leading
framework used by practitioners even outside theleted sectofs. It is against this
background that we use a framework based on theMCABt supplemented to account for
asymmetric risk and real option values to assestikély hurdle rate reduction. By

extending the CAPM framework to capture other aategories particularly relevant to
renewables investments, we account for the fatthieamarginal investor may well not be
using the CAPM.

A key tenet of the CAPM is that any investliversifieshis or her stock holdings by
combining risky securities into a portfolio. Hovesycomplete diversification of risk is not
possible since securities all move together tormireextent® Consequently, the CAPM
recognises that there are two types of risks, wimetizeory only one of them is priced by
investors:

14 For example, in the recent Final Determinatigrite Competition Commission on the disputed pdetermination for

Bristol Water, the CC used the CAPM as it fount ibe “the best way” or “the most robust way” taedenine
required return by shareholders. See Competitiami@igsion, Bristol Water Plc, A reference underisecl2 (3) (a)
of the Water Industry Act 1991, Report presente@fwat on 4 August 2010, p. 7 and 64. Accessed at
http://lwww.competition-commission.org.uk/assets/petitioncommission/docs/pdf/non-
inquiry/rep_pub/reports/2010/fulltext/558_final_oeppdf

15 See for example Association for Financial Prdtessls (2011)Current Trends in Estimating and Applying the Gafst

Capital - Report of Survey Resuligarch 2011, which finds that “In estimating thestof equity, nearly nine of ten
organizations use the capital asset pricing madaPM).” p.2

Also see the 2013 edition of KPMG's survey of Aaiin valuation practices, KPMG (2013) Valuatioma®ice
Survey 2013, p.7. 82% of the respondents answhegdttey “always” use the CAPM as the appropriate of return
to future cash flows to equity (vs. 8% for the setmost preferred response). KPMG concludes that GAPM is the
most popular model being used to derive a costjoitg estimate, with all participants always or stimes using the
model”. (2013) Valuation Practice Survey 2013, p.7.

Standard textbooks confirm that CAPM is widely ugee to its simplicity and practicality. See foaexple, Brealey
R.A. and Myers, S.C., 2013, Principles of Corpoftence, 1% ed, p.201, “ ... financial manages find it a coneenmi
tool for coming to grips with the slippery notiofhrigsk and why nearly three-quarters of them uge éstimate the cost
of capital.”

16 Correlation between assets occurs as a refsthié anfluence of economy wide factors such asrit rates, inflation,

and macro economic demand.
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Beta (systematic) risks, i.e. risks that are correlated with the market as such are
unavoidable; these risks are non-diversifiable thiedefore investors would require a
higher return for bearing these risks;

Non-beta (non-systematic) risks, i.e. risks that are specific to individual progeind can
therefore be reduced via appropriate diversificatio

Despite its widespread use, the CAPM has a nunfbeeaknesses that make it unsuitable as
the sole model for assessing the hurdle rate feewable energy investmerits.For example,
as a one-period model, the standard CAPM framewods not capture the resolution of
uncertainty over time. Moreover, the CAPM assurhas the distribution of returns is
symmetric, implying that investors are equally esgubto upside and downside risks, which
need not be the case for all types of risks. Cagjuhese effects is necessary in order to
fully explain the hurdle rates required by renewahlvestors. To overcome these shortfalls,
we expand the CAPM framework to include:

Asymmetricrisks: In the context of investment in assets where tiee fis not set by
market mechanisms (e.g. regulated utilities, remdes, “asymmetric risk” usually refers
to a situation where the “base case” for revenwests chosen by the regulator (e.g. on
the basis of the median or motfé more optimistic than the expected case (“meaht)
that context, regulatory / governmental choice leanl to expected under-recovery of cost.
In principle, such a situation can be remedieddiggia central case that properly reflects
expected valu&’ However, some regulators have chosen to adjestltbwed rate of

return as opposed to the central cost/revenuedsteahich (when done correctly) has the

same effect®?!

Option Values: In the economic literature a real option is anaptrising in relation to a
real investment decision, in which there is flekipito take decisions in the light of
subsequent information. The available options mayplive deferral, expansion,
contraction, abandonment, or other change of testment. In the present context, given
the uncertainty about the future path of energycgand the full implications of the EMR,
investors may derive value from deferring investimee. adopting a “wait and see”
approach, until they see the envisaged arrangemanksin practice, and have confidence
that no additional uncertainty/risk factors wilfexdt their expected returns under the new

17

18

19

20

21

In fact a number of investors that we interviewWefd section 5) told us that they do not use thé*® at all and instead
determine their hurdle rates differently. As suohall investors capture and price risks by wathef CAPM.

The mode refers to the single most likely valuelevthe median refers to the possible outcomeithexactly in the
middle of the distribution of all possible outcomes

The CAA'’s approach to traffic forecasting at teeently concluded Q6 price review is a case imfpoain this case the
CAA allowed Heathrow to use a traffic forecast elbe “business as usual” forecast because it derei the
likelihood of negative shocks to business as ugubé higher than the likelihood of positive shqakkich led to an
allowed downward adjustment of expected traffic Saél Aviation Authority, Economic regulation at Heathrow from
April 2013: Final Proposal3 October. 2013. Available at:
http://www.caa.co.uk/application.aspx?catid=33&pgpge=65&appid=11&mode=detail&id=5783

Throughout this report we will first assess wleetany risk has already been accounted for in DEGE@ike price
assessment and only consider a hurdle rate uglirevthis has not yet been done.

E.g. Dutch regulator OPTA has allowed asymmeisic uplift for new networks. SeBPTA(2011): Regulation, risk and
investment incentives Regulatory Policy Note 0&oA$éee Ofwat (2013): Setting price controls for32@0 — framework and
approach: A consultation, p.126.
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framework. Consequently, to make investors ind#if¢ between investing now and
investing once uncertainty is resolved, DECC wddde to provide some compensation
for the loss of the option to wait, either throumghigher starting value of the strike price
or through a hurdle rate that is initially high8ection 6.6 below provides more detail on
the concept of a “novelty premium” as a way of cemgating for the loss of a real option.

The approach set out above has previously beeredpplthe regulatory literature to account
for the fact that in practice the CAPM cannot captail dimensions of risk that matter to
investors? In light of the discussion above, we groupedsisio the following two
categories:

1. Major Hurdle Rate Risks, which we assess and quantify in Section 6. Thedede:

= Beta (systematic) risks;

= “Asymmetric” Risks, to the extent that they sigontly affect the expected mean
return and areot explicitly accounted for in the strike price mdie;** and

» Real Option Value&'
2. Other Risks, which we assess below. These include:

= Non Beta (non-systematic) risks, i.e. risks thaegtors can realistically diversify, e.qg.
by holding a large portfolio of assets; and

= Risks accounted for in DECC's strike price modejlini.e. risks that could affect the
expected cashflows/ the discount rate but that biready been addressed by DECC
in strike price modelling.

In assessing the hurdle rate impact of the “majwodle rate risks” set out below we expand
on the existing framework used by DECC with a vtevgetting out in more detail the
different channels through which changes in rigk atfiect the cost of capital, namely i)
changes in equity risks, ii) changes in debt reskd iii) changes in capital structure. We
discuss the relative importance of these aspedgpendix A.

22 See e.g. Competition Commission (2002): BAA plaeport on the economic regulation of the Londpats

companies (Heathrow Airport Ltd, Gatwick Airportd&nd Stansted Airport Ltd) para 4.71

2 We note that some risks have already been addt@s©ECC's strike price calculation. It is naihin the remit of

this report to assess DECC's strike price modekling whether the strike price adjustment is togddrtoo small to
cover these risks in their entirety.

24 As set out above, the investor can be compensatédregoing the value of a real option eithewotigh a higher initial

strike price or by way of a hurdle rate uplift gi@ahin initial years. It is beyond the remit ofstppaper to assess
whether the degression of the strike price contappopriate compensation for the reduction ofviidae of the real
option over time or whether it merely reflects enteel cost savings. Section 6.6 discusses a pesstbtpretation of
the novelty premium as a compensation for the ddgsal options and provides an indicative quacdifion. DECC
will want to satisfy itself whether its proposedist price degression already factors in a novetgmium or whether
an additional allowance for the novelty premiumequired.
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2.3. Major Hurdle Rate Risks

Having reviewed the various risks identified by iéganalysts, consultations responses,
interviewees, and other industry commentators, evesicer that the list below reflects the
risks that affect hurdle rates under the CfD Figimee; for each of these, we define them
below and set out our reasons for including thethiwithis category:

= Volatility of Earnings refers to the risk that generators face with regaithie volatility of
the wholesale market price they can obtain. Wengdjgish between fixed cost generators
(i.e. generators that do not incur fuel cost) aadable cost generators (i.e. generators that
incur significant fuel cost). Both types of gertera receive revenues that are correlated
with the market, to the extent that they markeirtekectricity at competitive wholesale
prices; therefore, revenue risk for most generasopso-cyclical. Equally, input costs for
most variable cost generators are pro-cyclicah¢oextent that they are correlated with
general movements in the market, and more spelyficamovements in commaodity
prices. Therefore, absent any subsidy regime, libfadf earnings is pro-cyclical.
However, the relative degree of systematic risklfiervariable cost generators depends on
the degree to which input costs are correlated mlbket prices, thereby providing a
natural hedge to general market shocks.

= Allocation Risk refers to the uncertainty of securing a commitnuérstupport from
government through the renewables support polidyh e implementation of a more
stringent Levy Control Framework, developers facslathat they will not receive
support, or will receive less support than they diaginally expected, if commitments
within the LCF are too high. We note that whilesthisk would exist foanyfuture
renewable support scheme, including both the pexgh&fD and a future RO regime, our
analysis suggests that the risk of breaching the udder the CfD regime can differ
significantly. The subsidy commitment is signifitigrmore uncertain under CfD, because
it fluctuates with the wholesale electricity pridéis is an asymmetric risk, in that lower
power prices constrain the LCF budget more undeCd regime. (This risk therefore
can also be thought of as a beta risk, to the exten power prices are correlated with
general movements in the market.)

= Construction Delay Risk refers to the possibility of unexpected constructielays of a
project. There is na priori reason to believe that construction risk is mikely to
happen in a bull or bear market; however, constraaisk poses a down-side risk to
cashflows which has no offsetting upside, partidyltor more immature technologies
without well-established supply chains and logstend longer lead times. It is therefore
asymmetric, and because of interactions with ationaisk, differs between the RO and
CfD.

= Duration Risk refers to changes in volume and price risk expgsurearnings risk,
associated with the length of the subsidy period.ré&view whether the fact that the
subsidy period is shorter under CfD than under RtDelases or decreases the beta
component (i.e. wholesale price risk). Consultatiespondents have argued that risk in
years 16-20 is higher under the CfD scheme, whéeetis also an operational flexibility
argument that suggests risk is lower as investaabse the full value of the subsidy earlier.

= Novelty Premium refers to the perceived risk by investors assediatith the uncertainty
around the practical implementation of the new supgcheme, and/or the lack of
practical experience with managing new risks assediwith the framework. In the
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financial literature, the novelty premium requitgdinvestors can be seen as premium for
foregoing the value they derive from holdingeal option i.e. the choice of adopting a
“walit and see” approach, withholding investmentisieas until institutions/processes are
seen to work as anticipated.

The unfamiliarity of investors with the CfD regiman potentially increase the option
value of waiting under the new policy, relativetie RO. For example, investors may
prefer to wait to observe some of the details wagkn practice. DECC can limit the
magnitude of the option by providing clear ex anfermation on the functioning of the
system; however DECC may still need to provide @leurate or strike price incentive to
encourage early investment to the extent that tiser@maining uncertainty at the start of
the scheme that can reasonably be expected tcbleed.

2.4. Other Risks

= BasisRisk refers to the inability of generators to achidve teference price index under
the contract.

- Forintermittent generation, the reference price will be set thaurly day-ahead
reference price. This means that the main resiolasik risk is effectivelpalancing
risk, to the extent that generators do not have peideesight of their output. Wind
farm output is likely to be negatively correlatedhathe balancing price, i.e. on
average wind farms buy shortfalls when the balappince is higher than the
reference (Hourly Day Ahead Market market) priae] aell excess output when the
balancing price is lower than the reference prterefore, on average wind farms
may achieve a lower price than the reference pHosvever, generators arguably
face similar balancing risk under the ROC system.

- Forbaseload generation the reference price will be set toasaeal price.
Dispatchable generation is exposed to basis righanthe reference price is a
seasonal average price. If the generator runsdseat will capture the seasonal
price. If it operates in a regime with relativelylatile prices, it may find that it is
more profitable to switch off in low price hours,which case it will be better off.

For individual intermittent generators, balancingts may be pro-cyclical, to the extent
that they are a function of the short-term suppigve. In some regimes, a separate
balancing premium is paid in addition to the supswhich can be changed over time if
there are clear indications that balancing cogishanging.

We understand that DECC has already factored wigioms in the strike price for
balancing costs, via the PPA discount.

The balancing cost is likely to change over timeesm®wable penetration increases; given
the changing nature of electricity markets, howgités impossible to forecast these costs
exactly today.

» |ndexation Risk refers to the risk of divergence between costs @&Wth) and revenues
(CPI growth) of generators. It is not clear thastsdrom renewable generators grow with
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RPI2° There would be a small uncertainty arising duthéodifference between the RPI
forecasts used to factor into the strike price, actdal future RPI inflation. However, we
note that this difference is likely to be smalldaymmetric.

Collateral Provision refers to the cost of posting collateral for paytsamder the
contract (i.e. when the reference price exceedsttiie price). We note that the collateral
requirement is likely to be small, in that generatare required to make these payments
when power prices are high. However, transactiatscallowances should be included in
the strike price. We understand that DECC is casid collateral rules which could
remove this concern.

Credit risk refers to counterparty risk, i.e. the risk that dounterparty under the
renewable support contract is unable to honour tit@igations under the contract. Under
the RO, the credit risk for ROC revenues is baaketdy the pooling mechanism, which
was established after the TXU Collapse. This meshatimits exposure to individual
counterparty credit risk. Under the CfDs, the deqgparty is explicitly a public entity; our
understanding is that DECC is still in the procafsénalising the details of the planned
instruments under the CfD. However, because oéiitence of risk pooling systems
under both regimes, we find no material differeimcesk under the two mechanisms.

Force majeure refers to risk that the parties will not be aldénbnour the contract due to
matters outside of their control. We note that ttgk is not systematic, i.e. extreme events
can happen in both an upturn and downturn in thek@ebaWe consider that exposure to
the downside is broadly unchanged under the Cfative to the RO.

Volume Risk refers to the inability of some (typically intermeiht) generators to perfectly
predict or control output in the long-run, whichraduces volatility in their revenues. CfD
FiTs may exacerbate this risk, in that the sub&dyontloaded, and therefore
concentrated on lower volumes. However, we notetths risk is symmetric, i.e. positive
shocks are on balance equally likely as negatieelshVolume risk is also diversifiable
i.e. developers can mitigate weather risk by hgdirportfolio of wind farms at different
locations. This risk is also insurable.

Changein Law Risk refers to the risk that a future law provision @bahange the
revenues or costs of the project. An example aftiype of risk would be a change in the
level of corporate tax rate. In our view, this riskpolitical, and not systemafi€. It is
therefore possible for international investors it@sify across different regimés.

We discuss these in more detail in Appendix B.

25

26

27

One of the main differences between the CPI hadRiP| index is that the former accounts for haysiosts, i.e.
mortgage payments, rents etc.

For example, tax rates can be counter-cycli€#there is political will to incentivize the econgnor pro-cyclical, if it
is politically desirable to fill gaps in governmeanidgets during economic upturns.

Note, by “investors” here we are referring nolyao utilities that may have a diversified portfobf international
energy assets. Instead, a fundamental tenet oémduhance theory is that it is rational for alVestors to diversify
risk by holding a broad portfolio of assets. Mareg the degree of diversification of the invedtase cannot be
determined by focusing solely on the assets walparticular (e.g. renewable) fund, but needske gcount of the
diversification of investors into the fund. We it see any strong reasons why the generalitigkd from possible
changes in laws would be regarded as a beta ¢irediversifiable) risk.

NERA Economic Consulting 9



Review of Analyst Reports

3. Review of Analyst Reports
3.1. High Level Assessment

We reviewed a sample of equity analyst reportsedoyg large UK renewables investors (i.e.
Drax, SSE¥, and energy utilities more broadly, where theelatbmmented on the EMR
design and the CfD in particular. Most analyst repaddressed market-related risk drivers,
or what we categorise as beta risks within the éaork set out in Section 2. In contrast to
the consultation responses, analyst reports pradvittke discussion of the practical and legal
aspects of the CfD mechanism design.

Details of the CfD policy were discussed, refinad aublicly revealed by DECC over the
course of the last three years, as set out in EigLir.

Figure3.1
DECC CfD FiT Policy Design and I mplementation Timeline
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Our initial assessment included analyst reports theeentire relevant period shown in

Figure 3.1, in order to track changes in market@gtions of the CfD policy over the entire
relevant period® We also considered assessing quantitative evidemc@anges in analyst
cost of capital estimates (i.e. for merchant geesasuch as Drax), in order to get a sense of
the cost of capital corrections analysts might Hasen pricing in as new information was
made publically availablé®

The challenge of assessing quantitative evidermre &nalyst reports (or market data in
general) was that any cost of capital correcti@ensn analyst reports through time, or
implicitly observed in share prices, would be uteier, due to the fact that it is difficult to

28 \We note that most of the other identified rendembompanies, i.e. companies whose principle basigenerating
activity is renewable energy generation, are eittegpublically listed, or not followed by analyster the relevant
observation period.

2°  We chose December 2010 as the relevant startingmation date, i.e. the date when the CfD FiTrimaent emerged
as a policy option, in DECC’s EMR Consultation daent.

%0 when markets are efficient, information is intdimed in prices/valuations as soon as it is madeigally available.
Therefore, ceteris paribus, we would expect analysadjust their WACC assumptions over time, ieorto reflect
the fact that future cashflows from renewable itwesnts are subject to different set of risks coragdo those arising
under an RO regime.
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attribute the perceived risk reduction to a singécy announcement date, or a clearly
defined reference period over which the changeat of capital will have occurred. As
shown in Figure 3.1, uncertainty around the CfDigteand implementation resolved
gradually, over the course of the last three yélrsrefore, cost of capital corrections in
analyst reports, or observed in share prices,hale adjusted gradually through time and
would be subject to significant uncertainty.

Due to the difficulties with assessing quantitatéaedence from analyst set out above, in this
report we focused on qualitative analysis, gauginglyst sentiment around the CfD policy as
evidenced in more recent analyst repdtBelow, we identify and discuss specific risks
addressed by analysts related to the CfD policyhaeism.

3.2. Emerging Themes from Analyst Reports
1. Volatility of Earnings

Most analyst reports focused their discussion efGfD FiT regime around the removed
exposure to wholesale price risk, including comrtyogrice risk and carbon tax uncertainty.
The consensus analyst view seen in the majorignafyst reports was that the CfD regime
reduces the riskiness of renewable investment gigjevhich leads to lower cost of capital.
Some analysts qualified the risk reduction as “crieh, with most analysts discussing the
reduction of commodity and market price risk leadio revenue visibility as the key driver
for this change.

Analysts distinguished betweéred costgenerators, i.e. generators that do not take fuel
price risk (e.g. wind farms), andriable costgenerators i.e. generators that remain exposed
to fuel price risk (e.g. biomasgjixed cosgenerators were identified as the “winners” under
the CfD policy, to the extent that the CfD instrurhneanambiguously stabilize=arningsfor
these types of generators. However, analysts follpWrax regularly identified the need to
hedge input costs for biomass generators underetveframework, in order to remove
earnings volatility from fuel price exposure, aliogy that generators can lock in real “bark
spreads”.

2. Debt capacity

Whilst most analysts discussed reduction in magpkiee risk as the driver behind the cost of
capital reductions, a subsample noted the potdotiahcrease in debt capacity and
financeability, on the back of a more stable strefiwashflows. We discuss the potential for
higher debt capacity in greater detail in Appenalixvhere we conclude that the impact of
increased debt capacity under the new CfD regintiikaly to be small.

3. Uncertainty around Final Decision by DECC

Some of the analyst reports expressed concerndiagathe potential risk that DECC may
change the Draft Delivery Plan proposals in thalfDecision in December 2013, as a result

31 We focus on evidence in analyst reports publistadarlier than a year before Draft Delivery PGomsultation.
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of the Consultation process. This was supportedgiyion that DECC has previously
changed support levels after consultation.

We note that this concern is not a relevant cosagital risk to the extent that any
uncertainty regarding DECC’s final CfD design angbiementation will be resolved when
the final decision is published.

4. Political Risk/ Sustainability

Finally, we note that some analysts have commeonteitie sustainability of the policy,
particularly for fixed cost generators, to the extidat it removes the potential for windfall
profits in the event of high power prices, as higbrices would no longer increase the
revenues earned by supported renewables.

The reports we reviewed did not comment on otHecation and political risks, such as the
potential constraints imposed via the Levy Confiranework, which have been identified by
other stakeholders. This lends support to the fildabat present, analysts do not factor in a
large allocation risk due to the Levy Control framoek.

3.3. Quantitative Evidence of Change in Risk

In section 3.1 above, we discussed the difficulihwestimating the cost of capital
corrections priced in by analysts by observing tsages data for specific companies.
However, we note that a few analysts commentedfgmly on the possiblehangesn cost
of capital from the RO to the CfD regime. We fouhd following quantitative evidence:

= one analyst agreed with government proposals baage of ¢.0.5% - 0.8% in the hurdle
rates under the new regime;

= one analyst proposed a 1% reduction in WACC foioanhass generator due to the option
to obtain support under the CfD regime.

3.4. Conclusions

Analyst reports we have reviewed find that the @Dime reduces power price and
commodity price risk, thus effectively de-riskingetbusiness model for renewable investors,
resulting in a reduction in their cost of capitée found limited evidence on the actual
guantification of the effect on the cost of capiMbst analyst reports did not discuss
practical or legal aspects of the CfD FiT regime.

32 Analysts suggested that DECC's final July 2012 slenion ROC banding differed from that announcetthéDraft

policy decision in October 2011.

NERA Economic Consulting 12



Review of Consultation Responses

4. Review of Consultation Responses

As part of our assessment of the hurdle rates iaxes/ould require under the proposed CfD
FiT regime, we have reviewed stakeholders’ resppts®ECC’s July 2013 Consultation
Document®

This section summarises the views expressed bymegnts to DECC’s Consultation
document. The views represented in this sectioplgineport what consultation responses
said, and do not necessarily reflect either NERA'®ECC’s views. We do not comment on
or assess the consultation responses in this BedtlBRA’s assessment of respondents’
views is set out in section 6 of this report.

4.1. High Level Assessment

We have reviewed material from 66 respondents gealio us by DECC. The majority of
the respondents (45) commented on some aspect@CBEhurdle rate assumption. Most
respondents (38) stated that the hurdle rates D&S0Gmed to calculate draft strike prices for
the CfD FiT regime were too low. Several responsl¢hl) questioned DECC's reliance on
the Redpoint report, pointing out that it was prepan 2010 and therefore does not take into
account new aspects of the CfD FiT mechanism inired since then. Instead, many
respondents highlighted a report prepared by lam-Brodies* as the most recent analysis

of risks associated with the CfD regime. The Bred®port concluded that it was unclear that
the CfD regime would lead to a reduction in humdies relative to the RO regime, but did
not quantify the different risks or impacts that tirm identified. Some respondents (7) also
questioned the logic of the relative risk ordertighe different renewable technologies
implied by DECC'’s hurdle rate adjustment assumstion

The majority of the responses were qualitativedture, with limited quantitative evidence
provided. Most respondents did not dispute DECGGsertion that the CfD FiT regime
would reduce exposure to electricity prices and thll else equalwould lead to a hurdle
rate reduction. However, respondents argued hiegatéw CfD FiT regime would introduce
newrisks relative to the old RO regime, which potaltyioffset some of the effect of hurdle
rate reduction as a result of lower exposure tkatgrrices. One respondent estimated that
hurdle rates for wind increase by 20 bps due tcation risk, and another energy company
calculated that hurdle rates for on/offshore wiralild increase by 20/30 bps due to higher
development risk and by 25/65 bps due to highestroation risk. Respondents did not
provide details behind most of the quantified eskimates.

33 DECC, 2013, Consultation on the draft Electriditgrket Reform Delivery Plan. Available at
https://www.gov.uk/government/uploads/system/up$daiiachment data/file/238867/Consultation_on_tredt dDeli
very Plan__amended .pdf

34 Brodies (July 2013): Electricity Market Reform@paring Contracts for Difference to the renewal@etigation,

available ahttp://www.scottishrenewables.com/media/uploaddipations/130725_cfd_risk_analysis.pdf

% For example, one stakeholder noted that the tixtuof the hurdle rate for offshore wind was lartfe@n for onshore

wind, which they believed was counter-intuitiveedduse offshore wind receives a smaller percemtaigeyenue from
power prices than onshore wind, removing exposupotver price risk shoul@djl else equalreduce the hurdle rate for
offshore wind by less than for onshore wind.
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The responses made limited references to marketagat/or financial theory. Instead, they
provided a discussion of key risks investors wdagdexposed to under the new CfD regime
and offered their views of the effects of thesksign hurdle rates. Respondents discussed
each of the risks identified within our frameworkSection 6as a Cost of Capital risk,
although most respondents focused on individuklfastors that would affect their specific
renewable project investments.

As discussed in Section 6, we have reviewed tregoaies of risk that have been identified
by various stakeholders, and divided them accorttinghether or not we believe they are
likely to affect the cost of capital. Our assessnigthat only a selection of the risks
identified in the consultation responses are likelgffect the cost of capital. For others types
of risk, our view is that although they may welivBampacts on project values, these impacts
are most appropriately factored into the strikegrin other ways.

As with evidence reviewed throughout the reportapply the CAPM framework to assess
the evidence on changes to the hurdle rate undeCfid FiT framework. In the section that
follows, we present the consultation responsesinvitie categorisation of risks adopted
throughout this report, i.e.

= Major hurdle rates risks (i.e. beta risks, asymineisks, or option values); and

= Other risks (diversifiable risks and risks accodrft in strike price modelling);

We reserve our own detailed assessment of eatte oisk factors addressed by the
respondents in Section 6 and Appendix B respegtivel

4.2. Response Review
4.2.1. Major Hurdle Rates Risks

The following sections summarise respondents’ conismen what NERA has identified as
the Cost of Capital risks under the CfD FiT regime.

1. Volatility of Earnings

Responses discuss market price risk in the coofexdlatility of revenues arising due to
market/commodity price exposure. Biomass generabomsever, recognize the need to
address input costs volatility under the curreatrfework.

Market Price Risk

Most respondents do not dispute that the CfD regiadeces exposure to market price risk
compared to RO. For example, one respondent niotéédhe CfD regime is likely to reduce
market risk and consequently the hurdle rates atue t

» reduced exposure to wholesale price volatility;
» reduced exposure to ROC price volatility; and

» reduced exposure to ROC market illiquidity.
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Some respondents argued that the CfD regime ddgzovde revenue certainty in cases
when electricity prices are negative. Respondacikaowledged that exposure to negative
prices exists under the RO, but they argued tleaCid regime eliminates the upside revenue
potential from high electricity prices, thus expmsgenerators to asymmetric risks.

Input Price Risk and Impact on Earnings

Some respondents argued that the CfD regime ddescdce market risk to the extent
assumed by DECC due to retaining exposure to ligtah input prices. This risk was
highlighted by biomass generators who face sigmifiénput price risks relative to other
renewable generators. In this context, some rekpun noted that revenue stability does not
reduce project risk, under the CfD FiT regime hte ¢xtent that it may introduce volatility in
margins as a result of the decoupling of reventas fnput costs.

2.  Construction Delay Risk

Many respondents noted that the CfD regime inceeesk in the event of construction
delays relative to the RO, due to all projects fgiatentially subject to penalties for late
delivery, or even loss of support. The respondigetstified construction risks along two
dimensions. First, any construction delay willulegn eroding the length of the support
period, the impact of which is exacerbated underGfD due to the overall shorter duration
of the contract. Second, in case of late or umigdiiery, the generator faces the risk of strike
price reductions with potential termination of C$Dpport in case of failure to commission

by the long-stop date, or delivering less than &eent of the contracted capacity. One
respondent estimated that hurdle rates for on/oféswind increase by 25/65 bps due to
higher construction risk under the CfD, but progia® details of how the numbers have been
calculated.

Some respondents also raised the issue of loweabiliey of phasing under the CfD regime
relative to RO.

3. Allocation Risk

Several respondents stated that the risk of pojeatt being allocated revenue support
increases under the CfD regime. Respondents #ngtiehe constraints imposed by the Levy
Control Framework (LCF) increase risk that the dkion mechanism would move to a
constrained allocation earlier than expected. Aesalt of the LCF constraints, some eligible
projects would not be awarded support, resultingtianded assets (with development costs
to be recouped by the sector as a whole). Conséguburdle rates would need to reflect
the risk of non-allocation for the sector as a whol

Some respondents also argue that the CfD regimmduntes uncertainty in relation to i)
eligibility of projects for support as well as ihe level of revenue support eventually
provided (due to potential annual strike price s@ns). One respondent estimated that
hurdle rates for on/offshore wind projects wouldrégase by 20/30 bps due to higher
development risk, which includes risks associatéll allocation and level of support.
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4, Duration Risk

Respondents argued that the shorter contract penddr the CfD regime exposes investors
to larger revenue uncertainty towards the endefitbtime of the project (in years 16 to 20).
One respondent argued that cautious investors wWaatdr in revenue forecasts below P50
as a protection against low prices at the endeptioject, resulting in an additional risk
premium. The respondent stated that its modelksglts show that the benefit of the shorter
contract is outweighed by the cost of the risk poemfor onshore wind. For offshore wind,
the same company stated that the risk premiumes Bigher with the possibility of asset
stranding after 15 years due to opex costs excgeuinlesale revenués.

5. Investor Uncertainty

Some respondents noted that DECC’s proposed redsdti rates would only be achievable
over a longer period of time, once investors gainfidence in the new CfD regime. An
energy company referenced the Committee on CliGatnge, which have recognized the
potential existence of a “novelty” premium:

“in moving from RO support to strike prices, theM@mment has assumed that the
different risk profile under the new regime shomlédan that developers will accept a
lower rate of return. This reduced return may berapriate as a reflection of
reduced risk relating to future electricity pricasder CfDs. Howevert may not be
realisable immediately, before the new mechanisms are proven, and benefits may be
offset by increased risks elsewhere (e.g. relating to contract allocation and CfD
penalties).” (emphasis added).

4.2.2. Other Risks

The following paragraphs summarise respondentsheents on what NERA has identified
as the risks not related to hurdle rates, i.e.rdifiable or already accounted for in the strike
price modelling.

6. Offtake Risk

Respondents argued that the CfD regime may noigeayreater revenue certainty, because
it reduces the ability of renewable generatorsajmture the market price due to the lack of
supplier obligation to enter in a PPA contract.spadents appreciate DECC's initiative to
establish an offtaker of last resort/backstop PPA.

36 We consider the implications of reduced subsiayation in the context of higher-than-expected afirg expenditure

in Appendix D.

87 Committee on Climate Chand&IR Delivery Plan — clarity over medium-term antbiti proposed strike prices for

offshore wind September 2013, accessechétp://www.theccc.org.uk/wp-content/uploads/201300OCtoSofS _ -
DelPlan_letter 9 Sept.pdf
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7. Basis Risk

Basis risk was raised as a particular issue byrmtent generators (e.g. wind), who argued
that they are unable to replicate the referencexfiitl Some respondents also raised a
concern about the fact that the reference pricenblbeen established yet, which creates
uncertainty around how basis risk will be managed.

8. Indexation Risk

Several respondents pointed out that the indexatiechanism of revenues based on CPI
rather than RPI (as per RO) erodes the revenuegs/egcby the generator, since costs
typically increase with RPI inflation.

9. Collateral Provision

Some respondents point out that under the CfD,rgéwrs will be required to provide
collateral in the event that reference prices edateke prices, which imposes an additional
cost/risk to generators.

10. Credit Risk

Respondents considered that legal risks underfidd=0 regime are larger than under the
RO regime. They also expressed a particular coradeout the limited liability of the CfD
counterparty.

Several respondents considered that the limitéditipof the Secretary of State/delivery
body as the counterparty increases credit risk wihdeCfD regime relative to the RO.
Respondents noted that this issue has been higddiddy lending institutions.

11. Force majeure

Finally, some respondents also highlight that Fddegeure provisions under the CfD
contract are not broad enough.

12. Volume Risk
Volume risk is not discussed in the Consultatisponses.
13. Change in Law Risk

Respondents note that the CfD contract providedesmmtection against changes in law
which affect a certain class of renewable genesatblowever, they note that the protection

%8 One energy supplier provided a stylised examipdeving 5 per cent under-recovery of the referemizegdor a wind

farm and note that this percentage is likely togase in the future.
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does not cover changes in law which affected ttastry as a whole, in which case any
resulting costs would need to be absorbed by thergéor’®

As set out above we do not comment on these staterhere but reserve our own detailed
assessment of each of the risk factors addresseekition 6 and Appendix B respectively.

3 Respondents used the example of a change imt@xwhich under the RO would affect the wholes#getricity price

and therefore would also feed through into genesatvenues. Conversely, under CfD the additionat due to
higher tax rates would need to be absorbed byehergtor.
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5. Review of Interview Responses

As part of our work to assess the changes in huadds that investors would require under
the proposed CfD FiT regime, we canvassed the vadwedustry participants about the costs
of financing low carbon generation via a seriegtdrviews. In total we conducted initial
interviews, and followed up with further questiarsl clarifications, with 12 active
participants in renewables development and finan@ome of whom were already involved
in UK renewables, as well as others who were nb{ty& who were taking an active interest
in current developmen@)

5.1. Interviewee Profiles

Interviewees were selected to achieve a reasobaldece between debt and equity investors
but also included participants that could provides&perienced opinion on renewable energy
project finance. The organisations, roles of tltgviduals interviewed, the type of investor
and their preferred investment stage across thjeqtrifecycle are presented in Table 5.1
below.

Table5.1
Overview of I nterviews Conducted

Organisation Investor type Preferred Investment Stage

Investment Bank Head of Regulation v v

Investment Bank Structured Finance v v
Officer for EMEA

Leading European turbine manufacturer Country direc tor, v v v
UK
Infrastructure fund with multiple wind and Renewables v v v
solar companies in its European portfolio director
Investment arm of large Asian industrial Head of power v v
conglomerate generation
Private Equity firm specialised in Head of renewables v v v v
renewable energy infrastructure
North American pension fund Director asset v v
management team
Access services provider for offshore CEO & former CEO v v v v
renewable energy of offshore wind
project developer
Boutique low-carbon financial advisory / Partner v v v v
investment bank
Renewable Energy Financial Advisors Advisor v v v v v
Insurance provider and institutional Managing director v v v v
investor and head of RES
v
v
v

Investment Bank Head of renewables v v
structured finance

40 We also received written comments from the utilityestor space that broadly confirmed these viéws.
line with DECC instructions, we focused our morg¢aded interviews on the financial investors space.
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5.2. Topics of Discussion

Interviewees were sent a list of topics for disaus# advance (see Box 5.1), and then in
most cases an interview was conducted over thegpbom person by senior NERA staff on
the project team in addition to any written comnsemé received.

Box 5.1
Topicsfor Discussion

1. As a whole, do you consider that the CfD FiT reghneduces or increases risks
relative to the RO?

2. Do you have a sense of the direction that the afosapital (i.e. full project
WACC) for renewable projects or specific renewablehnologies will take
following the implementation of the CfD? How mighte cost of equity, the
cost of debt and/or the gearing levels changeg, Ifis you have a sense of
what the magnitude of those changes might be?

3. Can you comment on the level of the hurdle ratearasd by DECC under
CfD FiT vis a vis your internal required hurdlegaffor this type of
investment? See tables page 2 and 3, note theyeitax, real.*

4. Do you consider that the changes in hurdle ratesnasd by DECC for the
different technologies correctly reflect any changerisk under the CfD
regime relative to RO? See table page 3.*

5. Can you give your opinion on whether you expectrifieto increase or
decrease between RO and CfD FiT for each followisktypes.*

Note: * Tables with hurdle rates from Redpoint’s report &odh DECC's assumptions for strike price
calculations were included, along with a list agks identified in the Brodies report

5.3. Review of Responses

This section provides a summary of the topics wexe highlighted by interviewees. The
views summarised here are not necessarily thosEEBA (or DECC), and we reserve our
analysis for later sections. Our own analysiseiction 6 builds on the mostly qualitative
responses given by interviewees in order to aate quantification and plausible range for
the effects described by interviewees.

On the whole the interviewees raised a numberftdrdnt issues that we have grouped
below into the risk categories, as set out in sac?. The responses covered both risk factors
that will exist under future CfD contracts and tastwhich represent current policy
uncertainty but will be resolved by the time thbesoe starts. To the extent that the
perception of hurdle rates is driven by the latterwould expect hurdle rates to fall in line
with the resolution of uncertainty around thesegebefore contracts are signed. We discuss
the issue of uncertainty resolving over time a$ phour discussion of the “novelty premium”
in section 6.6.
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5.3.1. Major Hurdle Risks
1. Volatility of Earnings

Most of those we spoke to agree with the ideaittihe CfD regime worked as it was
intended to work in theory, the stabilisation ofréags should have a noticeable benefit in
reducing costs of capital through lower equity heirdites. Some interviewees also
suggested that higher debt capacity for projearfaed investments could also reduce hurdle
rates.

Several interviewees noted that in practice, soeyerisks lay in the details of the CfD
mechanism, and that the increase in risk from tlcos#d potentially outweigh the risk
reduction from less volatile earnings. Moreovewas often difficult to disentangle
interviewees’ estimates of the benefits of earnstgbility from their estimates of the
increased risks that they identified in other comgats of the proposed CfD regime (e.qg.
balancing risk, route-to-market / PPA availabilityrtailment risks, allocation risk, etc.), and
/or whether they viewed these other risks as uaieies that will be clarified before
commencement of the scheme. The responses weedqagvtaining to those other risk
categories are discussed in the subsequent sulrsecti

When asked to quantify the impact of lower earnwgstility, those who chose to do so
often made reference to the differences observedeea the WACCs under national systems
with fixed FITs (Germany, France) that protect Rie®erators from price risk and countries
like the UK, Sweden, Italy, Spain, Denmark, whesaerators still faced some level of price
risk. Estimates of the difference in project hundlees between fixed FIT regimes and price-
exposed support systems ranged from 50-200 ' bpsterviewees typically cautioned that
because of the residual risks associated with ihyggsed UK CfDs, they did not expect the
full benefit of German-style fixed FITs to be reall.

Some interviewees also noted that specific featofréise German market — such as the
participation of low return equity investors likeunicipal utilities (stadtwerke) — partly
explained the lower hurdle rates observed in Geymé&stimates of the gain from reduced
earnings volatility ranged from 0 bps for those wiewed the proposed CfD regime as little
different from the RO (although it was not cleaattthis response separated the effects of
improved earnings stability from other perceivedigems) to 150 bps, assuming that the
CfD regime were made very similar to a fixed FIT.

One interviewee also reported an experience amgrfgiancing for a wind farm outside the
UK in which the difference between the IRR requivdten a fixed (10-year) PPA was
offered and the rate required for the same projgbiout a PPA was on the order of 100 bps.
This experience would suggest that there is a pnenaf ¢.100 bps for the reduction of
earnings volatility as afforded by a PPA. Anotheahce arranger suggested that the greater
earnings stability provided by CfDs could resulteclining hurdle rates over time, provided
other risks were ironed out, as new investor typiés appetites for lower but more stable

41 We control for country risk where possible byifsing our review on those countries with a solideseign credit

rating, which limits the distortion to hurdle raiegroduced by country-specific factors.
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returns (including international pension funds)dme comfortable with the system and
joined the available finance pools.

When discussing the effects of lower earnings u@ladn cost of capital, we also tested the
idea that greater earnings stability could incresedst capacity. One structured finance
lender did not expect levels of gearing (understoae as share of debt relative to total
project capital) to be significantly affected by tthange — for onshore wind they were
already quite high at 70-80 — even 85 percent fgo@d wind site — and for offshore wind,
although the levels of debt were lower (closerQ@ércent), there were other risks that
significantly constrained banks’ willingness todetat would not be addressed by the
improved price stability. Another concurred tHatyt did not anticipate increased willingness
from banks to expand debt shares, especially fargimg technologies. However, a private
equity fund manager noted that debt size migheat increase by 3-4 percent as a result of a
preference for more stable revenues. Similarlyaraanger of debt suggested that there might
be a slight increase in debt capacity through thedr stable revenues of the CfD (relative to
the discounted PPAs in RO) for projects whose tatatls were being constrained by Debt
Service Coverage Ratios (“DSCRs”), but that he edjtbat offshore projects using debt
finance were limited by a 70 percent ceiling, amd tvould not be increased in the
foreseeable future. A fund manager also expressedi¢w that for more mature

technologies like onshore wind and solar, bette€RS might increase gearing levels from
70 to 80 percent. Nonetheless, the majority view thiat there was limited scope for
expanding the share of debt under CfDs — some gigofright see gearing increase from 65
to 70 percent (possibly for offshore wind), busthiould not be true in most cases.

We did not explicitly pursue with interviewees theory that the WACCs of projects could
be reduced through higher gearing levels.

One other issue that was raised in interviews deht providers was that the removal of
price risk allowed new groups of investors, whicé aot willing to takeboth price and

volume risk, to invest in RES assets. The inteveies did not explicitly state whether any
gains from this expansion of the pool of investwes already priced into the estimates of the
reduction of volume risk or whether there mightalbsecondary effect on the cost of capital
that stems from lower hurdle rate investors enggttire sector.

2.  Construction Delay Risk

Overall, respondents tended to agree that the ais&sciated with construction delay were
higher under CfDs, on the basis that missing thg-&top date would result in termination of
the CfD contract. Combined with the perception tiktcation risk was also greater under
the CfD (see below), this emerged as one of thateas of concern. One finance arranger
agreed that the long-stop date was a definitefoiskivestors, and noted that the government
might have some discretion to differentiate whegmaect was late due to e.g. technical
supply chain issues versus a business led dedsidelay the project. One respondent
suggested that the ability to phase projects wbalchore limited under CfDs — and that it
would be more difficult to use revenues from onagghto finance a later phase. Another
expressed uncertainty about how large project@rp to be executed in multiple phases,
would be treated under the mechanism. There wadlassuggestion that construction delay
risk would limit debt capacity under the CfD. QOtlespondents highlighted that for
emerging technologies such as offshore wind, coaitm delay risk was greater as larger
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projects were naturally subject to proportionadlyger delays, something that they believed
the fixed commissioning windows and long-stop dates did not cater for. None of the
respondents ventured to assign a specific basi gifierence to the expected cost of capital
change attributable to the perceived change imiske associated with construction delays.

3. Allocation Risk

Allocation risk — the risk that a project wouldlfen secure a given level of support, or
possibly any support at all — was the most fredyenéntioned remaining concern among
interviewees. As we set out in more detail inis&ch, allocation risk applies to the pre-
development phase only and recedes with contrgoagire. The overall impact of
allocation risk on the cost of capital dependshendize of pre-development phase
expenditure relative to total expenditure.

In interviews it was a concern for both developarg] for investors who did not face
development risk but who were taking constructisk.r It was also a concern for lenders.
However, despite being one of the top risks idadjfnone of those we interviewed were
prepared to assign a basis point value to the mésdahange in cost of capital. Where
discussed, most accepted the idea that allocatiks probably would have applied under a
hypothetical future RO regime. Notwithstandingneointerviewees argued that growing
political concerns about the overall cost burdereakwables and other “green” policies,
implied an increased risk of failing to secure suppand that hurdle rates that might
previously have been applicable under the earl@mire no longer appropriate — whether
or not there was a difference between the expdéctBdand a hypothetical future RO.

4, Duration Risk

The shorter duration of support under CfDs waslgbted by some interviewees as a source
of risk relative to the RO, although the reasorfsriz®their thinking were far from aligned.

An equipment manufacturer summarised his concesaing that the more rigid (CfD)
system with a shorter period of support simply meaore risk.

One investor mentioned that they were concernedtéhe reduction in duration of support,
which ought to mean a higher subsidy (the implaratieing that a higher subsidy was not
being provided by DECC). A debt provider notealttbhorter duration of support meant
shorter debt terms, and therefore possibly lowet dapacity. A fund manager mentioned
that more risk-averse investors like pension fumdsld look at the instrument more broadly
and considered that the change of support frono 2B tyears would not really impact the
cost of capital.

5. Investor Uncertainty

During our interviews, a number of intervieweesresged their belief that the potential
benefits of the CfD regime in reducing hurdle ratesild only materialise after a period of
“bedding down” or after a “demonstration effecBubsequent follow-up discussions with
interviewees (requested by DECC) suggested thatjarity of them believed that there was
a “novelty premium” or a policy “uncertainty premid, although the rationale for its
existence varied. Some observed that informatimusallocation or basis risks would only
be known once the system was in full operationetmentioned uncertainties around
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securing long-term PPAs or the levels of discountimat would be requested; still others
alluded to the fact that the conjunction of theraggive strike price degression schedule and
the planning and consenting timelines would medn faw projects would have access to
the higher strike prices that were available inyegears. One mentioned concerns about the
viability of the reference price.

There was agreement that such a premium would éedaohto hurdle rates only by equity
investors, as lenders would seek a standard margiisk free rates and simply make a “go /
no-go” decision. Some interviewees felt that grismium would likely be required chiefly

by investors entering at the earlier (developmemristruction) rather than the later phases
(post-commissioning) of a project. As such, estasaf the longevity of the premium in

time ranged from 3-5 years or more for the lesuuneatechnologies, representing the time for
data about the operation of the policy and expegdrom the CfD mechanism to be gathered
and digested by investors.

There were some interviewees who did not accepgxisgence of a novelty premium. One
argued that capital would be priced when risks vkex@vn and measured and that the notion
of such a premium was purely theoretical. This oesp may have implied that this
participant would not invest until all risks wereasurable, ascribing a value to waiting to
learn — thus perhaps tacitly recognising the emtsteof the premium. Another interviewee
suggested that once the legislation and policysrwlere set down, risks would be priced
appropriately and no special “novelty premium” webapply.

We discuss the issue of the novelty premium in naetail in section 6.6 reviewing the
theoretical foundations and empirical evidencehenrtovelty premium.

5.3.2. Other Risks
6. Offtake Risk

The challenges of securing a “route to market” tigfoPPAs was often mentioned as a new
risk under the CfDs, although some mentioned thabfftaker of last resort proposal could
remedy this concern. Other related risks thatwdgees mentioned included levels of PPA
discounting, balancing risks, and the risk of dlmrtant.

7. Basis Risk

Several interviewees underlined basis risk as armswbut did not provide significant detalil
about their thinking on the topic. Most intervieagesimply referred to the concern that
generators might not be able to realise the refer@nice when they actually went to market
with their output. One of the interviewees mengidrtoncerns that underlying market
liquidity could be affected by wider market changesulting in reference prices that were
not representative. This would affect not onlyibaisk, but was identified as one of the
broader uncertainties (see Investor Uncertaintgyap

8. Indexation Risk

Not mentioned in interviews.
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9. Collateral Provision
Not mentioned in interviews.
10. Credit Risk

Interviewees did not mention credit risk of the c@uparty as a major concern, and when it
was mentioned they either stated that the riskehiher been reduced under the CfD or that
the recent changes by DECC appeared to addresokegrns.

11. Force majeure
Not mentioned in interviews.
12. Volume Risk

Not mentioned in interviews inasmuch as it relaelong-term unpredictability of volumes.
Short-term unpredictability of volumes was coveueder the heading of basis risk.

13. Change in Law Risk

Only one respondent mentioned change of law (gfterg through the entire list of risks
originally sent in our covering note). The intewiee noted that CfDs provided the benefit of
a firm contract that was not subject to policy aes— but that would, on the other hand,
now be subject to idiosyncratic risks that might afbect other market participants (for
example, a change in tax regime that previouslyldvbave been passed through into prices
now might not affect the generator in the same asthe rest of the market.

As set out above we do not comment on these staterhere but reserve our own detailed
assessment of each of the risk factors addresseekition 6 and Appendix B respectively.

5.4. Conclusions

Interviewees agreed that lower earnings volatilitger the CfD should, all other things
being equal, reduce cost of capital relative toRI@e The ranges quoted of hurdle rate
reductions that interviewees observed in companaialets with fixed price support
mechanisms could suggest that this lower risk coedidice hurdle rates by up to 100 basis
points — and possibly more if other features ofGifie were changed to make it more like a
fixed FIT.

However, most respondents alluded to several otk that could potentially offset the
above gains, with construction risk, allocatiork rignd “route-to-market” risks chief among
them. Respondents refrained from ascribing indigidasis point values to the change in
hurdle rates stemming from these increased riskg to note that collectively they
significantly reduced the potential benefits of €fD

The notion of a novelty premium also emerged adgrafecant theme among respondents,
possibly as a catch-all wrapper for the set of pevceived risks under the new CfD system
that they were unable or unwilling to individuallglue. Expectations about the duration of
the premium varied, with some believing the unéetyawould be resolved as questions
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about the mechanism of allocation became cleanelrpthers suggesting that only after three
or more years of actual project data were availaloield the premium have subsided. In
section 6.6 we discuss this issue in more deteliding the question of whether all types of
uncertainty currently included in hurdle rate asptioms will remain relevant for the point in
time when the CfD scheme starts.
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Part B: Assessment of Impacts on Hurdle Rates
6. Assessment of Impacts on Hurdle Rates

6.1. Introduction

This section sets out NERA's assessment of thegehamhurdle rates for renewable
investments as a consequence of moving from théoRe CfD regime, based on our
review of the evidence (i.e. consultation responaealyst reports and interviews) detailed in
previous sections. In addition, where quantitaéivielence presented was insufficient, we
have presented our own analysis to quantify theks (summarised here and detailed in the
appendices).

In this report we have focused on tieangein risk from the counterfactual RO scheme to
the proposed CfD scheme. We have therefore focumseidks where exposure has clearly
changed between the two types of schemes, and wiereeis a clear rationale for the
change having an impact on the hurdle rate. Bigéction, we quantify a range for the
hurdle rate impact arising from the change in thisles assessed as “major hurdle rate risks
as per section 2, namely:

= Volatility of Earnings (Power Price Riskj;

= Allocation Risk®®

= Duration Risk?*

= Construction Delay Risf

= Novelty Premiunt®

We discuss each of these risks in turn before suisim@ our view on the range of the
overall impact from the regime change, for onshuired, offshore wind and biomass
conversion. Section 2.4 provides more detail og wh do not consider that there is a
significant hurdle rate impact from the risks cifisd as “other risks” in section 2, which are

not discussed in more detail in this section. e eefer to Appendix E where we discuss
the market testing that we have undertaken antinttit@ations thereof.

42 Qur analysis is presented in section 6.2 and ApipeC.

43 We find that although there is likely to be naniediate risk that the LCF will be breached, the L&y become
constrained as demand on the LCF budget is affdstecholesale prices under CfDs. This risk affgntgects
currently in early stages of development. Thik issmore likely to be material if wholesale prigesnain low relative
to the strike price, thus posing a cyclical allamatisk not present under the RO. See section 6.3.

4 gee section 6.4.

4 We have constructed a model, which shows thetedfiedelays in construction (section 6.5 and D@)r conclusion is

that compared to a counterfactual RO in the futcwestruction risk is slightly lower under CfDs famojects just
missing commissioning window but higher for progentissing the long stop date. The conclusionasttie balance

of risk depends on the likelihood of missing thegstop date.
46 We review the evidence on the impact of investarertainty / novelty of the scheme on requiredifeurates over time

in section 6.6. We find that the existence of wefty premium cannot be ruled out.
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6.2. Volatility of Earnings (Power Price Risk)

One of the central changes in risk exposure wigiame to the shift from an RO regime to a
CfD FiT scheme is the reduction in exposure to pqwee risk. As a fixed-price support
scheme, the CfD FiT scheme reduces exposure tcesdiel market risk, thereby removing a
significant part of the volatility of the revenuekrenewable energy projects.

All evidence we have reviewed in this work acknadges this reduction in revenue risk.
However, in assessing their required rate of retinrrestors are concerned about the
expected volatility irearnings or netcashflows that their investment generates. Wethes
assess separately the benefits of the CfD schemtkeddollowing types of generators:

» Fixed cosigeneratorsGenerators with very high up-front cost structuaed no fuel
costs, such as wind farms, which do not face ftieepisk. Hence reducing revenue
volatility tends to result unambiguously in a stahtion of earning8’

= Variable cosgenerators: Generators with a greater share adblarcosts, such as
biomass generators, are exposed to both wholegaterisk (affecting revenue risk) and
fuel price risk (which determines costs). Whilst (BfD instrument stabilises the revenue
stream of these generators, they still remain eaghos fuel price risk® To the extent
that fuel prices are positively correlated with griee of electricity (e.g. through a
correlation with other fuel prices), variable cgeherators will have already had some
protection of margins, as costs and revenues nmmoled, while now in principle the
correlation of earnings with the market price cdodttome negative.

Concluding from the above we find that removing keaiprice exposure, ceteris paribus, will
lower the correlation of earnings with the businegde for both types of generators, thereby
reducing the riskiness of a renewables projectwédier, little direct market evidence exists
that quantifies this impact.

Under the CAPM framework (see section 2) one weskimate company betas for
renewables companies operating under differentmegiand compare them to derive an
estimate of the difference in the cost of capifahe two types of companies. However, this
method as well as other financial market modely @scounted cash flow models) would
require data on stock prices on “pure play” rendesinvestment companies that had
undergone similar regime changes (and where italsspossible to identify and remove the
influence of other time-dependent changes). Uuafately we are not aware of relevant
comparison companies.

47 wind farms do face operating expenses, which beayncertain — particularly for offshore wind —there can still be

is still some independence of earnings from revenue

48 QOur understanding is that fuel price risk camramaged, to the extent that biomass generatorsthawability to enter

into long-term contracts, and lock in real “barkesmls”. For example, analyst reports for Drax sagtiet hedging is
possible although some analysts have questioneegitieat to which Drax would be able to fully hedigefuel costs by
procuring sufficient biomass in the event of fuheersion of all units. There is reason to beliga fuel price risk is
a “negative beta” risk, however — i.e. it causamiegs to vary inversely with the market — so cduédused by
investors looking to diversify their portfolios.
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In the absence of directly observable market eidem renewables companies that have
gone through a regime change from a system in wthieyn were exposed to power price risks
to one in which they were not, we have sought atbenparators that will provide insight

into similar effects drawn from other contexts.eTuse of comparator analysis to estimate
costs of capital is common practice when regulatimgpanies that are not list&d.

In the absence of direct financial market data exehcompiled a diverse set of information

in order to approximate the hurdle rate impachefproposed regime change, beginning with
the material presented in the preceding sectionsjracluding our own analysis from a
variety of additional sources of data. Drawingnirthe existing evidence and in order to
guantify this impact, we consider four main strantlevidence in our quantitative
assessment:

1. Analyst reports, consultation responses and ird¢ersj

2. Estimate of WACCs from market share price datawirg on conventional power
plants);

3. Comparison of utility WACCs under different regulat regimes; and
4. Historic volatility analysis.

We also performed international benchmarking eseras a cross check of the analysis
based on the evidence set out above (see Appehdix F

We describe our interpretation of this evidence,related analysis, and the conclusions that
we draw based on these, in the next section.

6.2.1. Evidence from Analyst Reports, Consultation Respons es and
Interviews

As noted above, most analyst reports did not affemtitative evidence on the change in the
cost of capital for renewable investments undemnte regulatory framework. However,
where they did, they estimateal@angein the hurdle rates in line with or slightly largean
the government’s proposals resulting in a rangéhferchange from c.0.5 percentage points
to 1.0 percentage poirit3.

It is unclear what methodology these analysts tsegiantify the impact on the WACC

under the new regulatory framework. However, wesribat these estimates tend to comment
on thetotal changen the WACC under the new regime. As such, thetienates may be
viewed as lower bounds of the price risk effedihe@y may implicitly incorporate other types
of risks, which may be offsetting the market pnis.

4 For example, in its Final Proposals for the alidvzost of capital for Heathrow and Gatwick (Octa2@13), the Civil

Aviation Authority combined comparator beta estiesadf other listed companies with a relative riskessment
comparing the two companies to the comparatorg (A, “Estimating the cost of capital: a techniappendix to
the CAA’s Final Proposal for economic regulatiorHefathrow and Gatwick after April 2014”, availalle
http://www.caa.co.uk/docs/33/CAP1115.pdf

50 These estimates appear to be on a pre-tax tasisilon how they are used in the reports althdughot stated

explicitly whether they are pre- or post-tax.
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As set out in section 4, consultation responsesmdbat in principle lower power price risk
reduces earnings risk, but do not provide evidéaapiantify the impact, instead focussing
more on reasons for why the reduction may not kegmsficant as DECC assumes. Given
the lack of quantitative evidence provided by resjemts, the responses do not provide
significant guidance on the magnitude of risk reutunc

As noted above, our interviewees provided a rafigstimates for the impact of reduced
revenue volatility on hurdle rates, drawing prirhaan international comparisons but also
relying on comparisons between the IRRs requirech fixed PPA and merchant-style terms
applied to the same development. The estimatdweakeduction in the hurdle rate ranged
from ¢.50-200 bps, with some uncertainty about ltiver perceived risks (both those we
have assessed to be major hurdle rate risks aedsatiat we believe are meant to be
reflected in the strike price) were reflected ia #stimated impact of price risk. We cross-
check this estimated magnitude with estimates foominternational benchmarking exercise
(see Appendix F).

6.2.2. Difference in WACC between Merchant and Contracted Power
Plants

In order to further quantify the volatility of eangs risk we considered another indicator of
the difference in market price exposure under t@eaRd CfD FiT regimes, i.e. the difference
in risk borne by:

* merchant generators, using conventional power ssuand who sell their output on
competitive wholesale markets, and

= contracted generators, using conventional powercesuand who sell their output under
long-term power purchase agreements (PPAs) thabfixnes and prices.

We use a selection of listed merchant and condagg@erators as comparators for the
current analysis. We apply the CAPM framework tlzcglate a real, post-tax WACC for each
company. To do so we calculate an individual alss&t>* gearing level and cost of debt
estimate based on information from annual acccamtisBloomberg. In order to avoid any
potentially distortionary effects from differenaascountry risk, we use the same estimates
for general market parameters, i.e. the risk-fede and equity risk premium (2% real risk-
free rate and 5% ERP, in line with the CC Bristeci3ion?). As all companies we look at
are located in highly rated (AAA/AA+) countries,yaoountry-specific effects can be
expected to be small.

We then compare the WACCs for these different tygdegenerators to provide an indication
of the impact on WACC of the revenue stabilisappoovided by the shift to CfDs.

51 The sample of merchant generators includes D&y @nd Contact Energy (NZ). The sample of contrasterators

includes Calpine, NRG and AES, all of which aréelisin the US. Note we use the relevant countryketandices in
calculating the beta estimates.

52 See latest UK Competition Commission Decisionaf®K regulated utility: UK Competition Commissi@2010):

Bristol Water plc - A reference under section 14Bpf the Water Industry Act 1991, Appendix N.
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Figure 6.1 shows that the differences in the adi-taxWACC between merchant and
contract generators, ranges from 60bps (the difterdetween Drax and AES) to 230 bps
(the difference between Contact and Calpine).

Figure6.1
Real, post-tax WACC for Selected Generators
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Source: NERA Analysis of Bloomberg and companywatsaata. Long-run inflation assumptions from
Consensus Forecasts, 2012.

In the figure above we compare post-tax valuesderoto avoid any distortionary effects
arising from different tax rates across countri€snverting these differences to real pre-tax
WACCs using the current UK corporate tax rate ¢%28e obtain a range for the differences
from 78 basis points to 299 basis points.

The above provides a range for the potential impaotmoving power price risk for a
generator. While a generator using a PPA will ahffer from an otherwise identical
merchant plant in terms of its exposure to powereprisk, there are a number of caveats
around whether the companies we use above arer\agieeidentical.” As suggested above,
PPA contracts typically specify a minimum offtakeéhich reduces volume risk as well as
price risk for the generator to some extent. Taduction in volume risk is likely to account
for some of the reduction in the real WACC sugge i the analysis presented in Figure 7.1.

We therefore consider that the effect on the WA@nfreduced market exposure under the
CiD FiT regime is likely to be smaller than the garobserved above. On the other hand,
Drax tends to hedge a significant proportion obitgput at least two years in advatice

53 See e.g. Drax annual report 20Which shows c.22TWh (~85% of previous year salek) snder forward contract for

the next year and ¢.9TWh (~35% of previous yeas3alvo years ahead. (p.16 & 30)
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suggesting that the difference between Drax anddhé&racted plants is likely to understate
the true difference between a fully contracted arfidlly merchant plant. Hence, it is likely

that the true impact of the change to CfD is son@e/lbetween the two extreme points of

the range presented above.

Moreover, it is important to stress that the abawalysis is based on a small sample, and is
subject to a range of assumptions and uncertaifibegxample, when PPAs expire they
must be renegotiated, the effect of which may lptuwrad to different degrees within the
estimated WACCs). This analysis therefore complgmend is complemented by, the other
analysis presented in this section rather thanigimy a fully stand-alone explanation of the
impact of power price risk on the WACC.

6.2.3. Evidence from Review of Betas for UK Utility Sector

In addition to the evidence on PPA vs. merchaneggors, which provides a relatively
immediate estimate of the impact of price risk foa thurdle rate, the regulated UK utilities
sector provides a second set of market evidenc¢ealloavs us to quantify the influence of
reduced revenue volatility on the cost of capital.

Two issues need to be borne in mind, namely thatthe UK utilities sector it is generally
volume risk rather than price risk that is driviearnings volatility and which is removed in
the case studies we review and ii) that there iiereinces in the exposure to other risks that
affect the hurdle rate. Bearing these two issaoesind, there still appears to be a role for
this analysis as the removal of volume risk inthéutilities sector provides an example of a
situation where i) the main revenue risk facedh®ygector is significantly reduced and ii) by
looking only at the difference in estimated WACC iyeore the issue of having to insulate
the impact of “other factors” on the WACC as thase held constant. One issue that is not
easily resolved is a question of whether the redndn revenue risk observed in these cases
is equally large / small as in the case of thedwib CfD. As such, a degree of uncertainty
around the comparability remains.

UK Water Sector

Until the price review in 2009, the UK water seot@s regulated according to a price cap
regime which set price limits over the regulatoeyipd based on expected volumes of sales.
This regime exposed water utilities to volume riskthe event that actual sales differed from
those anticipated when the regulatory decisiontaisn. On 27 July 2007, Ofwat, the Water
industry regulator, announced its intention toddtrce a “revenue correction mechanism”,
effectively removing volumes risk, and thereby r@dg the volatility of expected earnings.

The impact from the announcement can be seen urd-y2 which shows rolling, short-term
(one year) asset betas for the three listed mafowsiter utilities, as well as the water
industry average. Asset betas fell significanthegaOfwat’'s announcement (from an average
of around 0.45 to only 0.2 by the start of 2018jlecting, in part, the market’'s expected
reduction in the volatility of earnings under treanregulatory framework. We note, however,
that it is difficult to disentangle the effect dietchange in the regulatory framework from the
effect of the financial crisis. (Beta estimates“fiefensive stocks” like utilities tend to fall
during periods of market turmoil anyway, as thegdree less risky relative to a more
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volatile market, even if absolute risk remains waraed). In this case, further stabilisation of
revenues by eliminatingolumerisk coincided with a reduction in beta of as mastD.25.

Figure6.2
Rolling Asset Beta for Selected UK Water Companies pre-and post- Ofwat
Announcement
0.6 27 Jul 2007: Ofwat announces intention to

introduce revenue correction mechanism
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Source: NERA analysis of Bloomberg data.

Other UK requlated utilities

Similar relationships between the stability of newes and the level of beta can be observed
across regulatory regimes. Typically, we see hidetas for companies regulated under a
price cap compared to companies regulated undaremue cap regime. For example, betas
for Heathrow (0.47, later raised to 0.508nd Gatwick (0.52, later raised to 0.56), whiah ar
regulated under a price cap regime, are highertth@se in the UK Water sector (0.32 to 0.43
according to the CC'’s Bristol Decision but reporésd).36 to 0.425 in the CAA's Initial
Proposals), which is now regulated under a reveape

Figure 6.3
Relative Risk Exposur e accor ding to CAA
Conventional utilities Network Rail NATS & BT
0.36 t0 0.425 046 06
— -

] |
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Source: NERA analysis of CAA Initial Proposals

54 CAA (2013): Estimating the cost of capital: atteical appendix to the CAA’s Final Proposal for momic regulation

of Heathrow and Gatwick after April 2014, p.81.
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Summary

The impact on a typical utility WACC of these diéaces in beta can be significant. The
estimated post tax real WACC falls by c.50bps fmte0.1 reduction in the asset beta while
the pre-tax WACC falls by c. 65 basis points.

Table6.1
Impact of reduced Asset Beta on Pre-Tax WACC
Asset Beta
0.4 0.3 0.2

Pre-Tax WACC 7.12% 6.47% 5.82%
Absolute Reduction -65bps -130bps
(relative to 0.4)

Relative Reduction -9% -18%

Source: NERA calculations. To calculate a notigora-tax WACC —we use 2% RfR and 5% ERP (in line wit
the CC Decision on Bristol Water), and vary theab&or CoD, stated as “real, pre-tax” we use amdtrative
value of 5% at 80% gearing. While the overall magnitude of the WACCs woulchgleawith different
assumptions the general conclusion would not.

In this sub-section and the previous one, we hagsented different examples of how betas
and discount rates vary across different contdwsdre in certain respects similar to that of
the switch from ROC to CfD contracts — itke removal of a key driver of systematic risk.

For this purpose we have collected a series o#wifft pieces of evidence including:

= Comparisons between betas across regulated sector s subject to different regulatory
regimes. We compare price cap and revenue cap regimes,a@adhat the price cap
regimes tend to have asset betas of the ordebdb@®@.6 while the revenue cap regimes
have betas between 0.3 and 0.4.

= Changesto the cost of capital within the water sector in responseto removal of
volumerisk: We find that the shift to revenue cap regiwithin the water sector was
associated with a reduction in beta on the ordé:.28 (although some of this reduction
is likely to have been due to the credit crisis).

All of the cases considered suggest a relativelsomarange of beta reductions associated
with completely eliminating either volume or prigsk, of around 0.2 and 0.3 (or possibly
more for their combination). Assuming an averagkiction of 0.2-0.3 and an equity risk
premium of 5%, suggests a range of plausible huediereductions of approximately 100-
150 bps (see Table 6.1), i.e. more towards theioénd of the range estimated in the
previous section. This difference may be explaimgthe fact that revenue volatility
depends on both volume risk and price risk, andittigy examples considered in this
section tend to isolate tiwelumecomponent of the revenue risk — whereas the &hift RO
to CfD eliminates (the electricity market portiof) the price risk.

% WACC estimates in Table 6.1 are calculated aéogrtb the following formula. Pre-tax WACC = (1-

9)*(rfrtERP*Asset Betal/(1-g))/(1-tax)+g*CoD wherdgthe level of gearing with the other elementdescribed in
the caption to the above table.

NERA Economic Consulting 34



Assessment of Impacts on Hurdle Rates

Nonetheless we believe that there are more gelessains that can be taken from these
comparisons. Although none of these case studiés own can be used to evaluate directly
the impact of a reduction in price risk for reneleadpenerators, the circumstances of each
industry, and the nature of the revenue risksdhataffected, differ. However, they all
represent situations in which a key systematice@kponent is removed, which is also the
case when switching from ROCs to CfDs. Colleciiyéhese case studies can be used to
inform the overall range of plausibtdangedo beta that might be expected after the removal
of a key source of systematic risk. This notiosdsout in more detail below. In the second
box below we also discuss why we do not considerctse of the offshore transmission
operators to be informative with regard to the gjeaim hurdle rate.

Box 6.1
Significance of Utility WACC Levels

We believe that thehangen the beta coefficient associated with reducingreie
volatility is a good indicator of the change we htigee in the renewables sectols
as a result of a similar reduction in earnings dsk to reduced revenue risk.
However, we caution that the level\WIACCfor established regulated network
utilities is not one that can be translated digettilrenewables — under either the
RO or CfDs. The risk profile of regulated utilgi€iffers significantly from those
of renewable investment projects. For example péisteed, mature regulated
networks with revenue caps, such as UK gas distoibunetworks, National Grid
or the water utilities, do not face volume riskbey also do not bear the same
level of construction risk for their investmentsvees expect for the offshore wind
sector, and possibly for other renewables sectors.

Moreover, (we return to this point below) regulateiity assets typically have a
longer regulatory regime history, which may haverbehanging over time but is
generally subject to well-understood processegaed for change. This differs
from the current situation with the renewables@gathich is in a state of flux nat
only as a result of the shift to CfDs, but als@a®nsequence of wider
developments, including the increasing importarfdd® Levy Control
Framework and the wider changes associated with EViese will all affect the
level of the WACC, although they will not neceskagiffect thechangein the
WACC between the RO regime and a CfD regime.

Some additional protection for regulated networgrsvided by the absence of
substitutes for energy networks while there isgreke of competition amongst
renewable generators and potential competition atitler forms of CO2 reductiof
and / or softer targets. Consequently, establisbgalated utility networks
typically face lower political or allocation risksd lower hurdle rates overall.
Nonetheless, changes to their risk exposure vatd ahange their hurdle rates.
Thus although mature regulated utility networksndb provide suitable evidence
for the level of returns required by investors, thanges in WACC that we
estimate and observe do strike us as relevanet®&@ and CfD regime.
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Box 6.2
The Suitability of the OFTO Regime as a Compar ator

We also considered the suitability of the costagital allowed under the Offshor
Transmission Owners (OFTO) arrangement. Ofgenttsetke OFTO through
competitive tenders. Participants in tenders [20-year revenue stream. The
revenue stream bid by the winning party will bedrporated into the OFTO'’s
transmission licence as an allowed revenue straamtbe 20-year period indexdd
to RPI. Unlike onshore regulated networks, OFT@srent subject to an automatic
periodic review of allowed revenues. We find thaleace from the OFTO regime
to date is not a suitable risk comparator to the &fheme for the reasons set oyt
below.

®

The competitive auctioning regime and guaranteeemees limit regulatory and
revenue risk under the OFTO regime relative toGfi2 FiT schemeln the event tha
the offshore wind farm that an OFTO connects ceseperate, the OFTO will
continue receiving the revenues from the onshoi@,T®. there is no volume angl
stranding risk. Also, the revenue stream will netcontingent on the output or
availability of the offshore wind farm(s) connectedhe transmission assets.
However, it will be contingent on the availabilif the OFTO'’s infrastructure
through a scheme designed to incentivise OFTOsadamise the availability of
their assef§, exposing the OFTO to operating risk.

A major difference between the CfD regime and tik&d O regime is the lack of
construction risk associated with the OFTO tendeasticipants in the initial tenders
(e.g. “Round 1" and “Round 2" developmendsg bidding for the rights to “own
and operate” the OFTO networks but do not bearcangtructions riskat the point of
sale. A number of interview respondents noted ¢bastruction risk carried a 2-3
per cent premium.

OFTO transactions to date have been for assethdlatalready been built by the
offshore generators. As a consequence, the ovalafior new renewable generatiory
projects and OFTO “own and operate” projects atecomparable.The existence of
construction risk as a continuing theme of mangrinews helps to explain why
the OFTO regime not a suitable comparator.

6.2.4. Analysis of Historical Revenue Volatility for Wind Generators

In order to further quantify the volatility of eangs risk, a final piece of evidence considers
directly two of the key renewable energy technadegn the UK (onshore and offshore wind)
that will be subject to the change in renewablesupregime. To understand better the

extent to which more stable revenues from eletyrimiices would affect wind generation, we
have developed a set of stylised modelling simotestithat allows us to derive a quantitative

56 Ofgem has indicated that performance availahtditgets will be set for each OFTO on a case-bg-basis, informed

by the design of the transmission assets, recomademaintenance programmes and the requirementsdffarm
developers connecting to the transmission assets.
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indication of the impact of stable revenues on laxisting assets and new assets. Details of
our analysis are presented in Appendix C.

We find that the reduction in total volatility foffshore wind is only about half as large as
the reduction for onshore wind. This finding ised on simulations of revenues, focusing
on actual wind assets and historical variabilityvid yield and prices. Using historical
information on prices and volumes, we analyse watnue volatility would have been for
the period 2005-2013 if the subsidy regime had lze€fD regime instead of a ROC regime.
(We also present analysis of new capacity and densiow future price volatility might
affect the comparison of CfDs and the RO.)

Figure 6.4 below shows the estimated reductiomwémue risk foexistingassets associated
with the CfD regime, compared to the RO. The lsa®vs that the revenue of a hypothetical
portfolio of five operational onshore wind farmstite UK would have had a standard
deviation of 20 percent under the RO, taking irtccaunt the actual variation in electricity
prices and ROC prices over the period 2005-2048d historical wind yields (volume). The
red bar shows that under a stylised CfD regimerdkenue volatility would have been lower,
about 15 percent (assuming a constant strike pricedther words, under a CfD scheme the
standard deviation of revenues for onshore windlevbave been around 20 percent less than
the standard deviation under the RO. The chart shibe/corresponding reduction in
standard deviation would have been significantlpken for offshore wind, at around 8
percent.

These results should be interpreted with caution:

* The volatility represented by the standard devistishown below reflect thetal risk
affecting revenue, some of which (for example, wdurisk) may not contribute to the
equity portion of the WACC, because it is divesdilie. It is not straightforward to
estimate how systematic each of the different riskand

=  The estimates are based on a limited set of obsengaand are therefore sensitive to the
various data points, including inflation assumpsion

57 Calculated as the standard deviation of the mhtagarithm of annual cashflows (real 2013 GBR)tfe period 2005-

2013. For example, a 20 per cent standard deviatgens cashflows over the period varied by abod0+der cent
around the average. For this analysis, we useiliylas the key risk indicator, measured as theuafised standard
deviation. The standard deviation is a risk measlieh is easy to grasp intuitively and to relatétte underlying
variable (e.g. it is expressed in the same unith@sinderlying variable whose dispersion we arasueng).
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Figure6.4
Relative Reductionsin Volatility of CfD vs. ROC
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This analysis refers to the overall volatility eenues associated with its mdmnivers: i.e.
volume and price. It is important to note thahaitgh volume risk affects revenue volatility
(and may affect the debt capacity of the assef,td some extent diversifiable, which means
it is less important for the overall determinatafrthe hurdle rate. Thus, although the CfD
regime appears to eliminate a relatively small propn of the overall revenue volatility, we
cannot conclude from this analysis alone how thilkaffect the beta or an associated overall
project WACC, without quantifying the extent to whiother risks affecting the asset are
correlated with the beta.

Due to lack of data we have not analysed othercesunf renewables such as biomass. For
these asset classes, the reduction of market fislcenay be less important than for onshore
wind if strike prices are higher (as for offshormd). In addition, because a larger

proportion of costs are variable, they are likelyave a greater influence on the asset beta.

6.2.5. Summary: Effect on WACC of Removing Power Price Ris  k

Figure 6.5 summarises our qualitative assessmeheadmpacts of the change from RO to
CfD on the power price risk facing renewable gettesa
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Figure 6.5
Impact of Price Risk on WACC

Exposure to Short » Power prices are one of several drivers of short term

Term (Annual) revenue volatility. Volatility coming from price is @

Volatility mitigated almost entirely

Exposure to Long » Power prices are a key long term risk driver. The

Term Volatility exposure to this macro-economic risk mitigated almost @
entirely

Exposure to e Subsidy is capped at strike price such that the

Negative Prices captured subsidy is reduced. However, the effect on |:>

present value is very limited.

Net Impact Significant reduction of power price exposure

One of the central changes in risk exposure wigiame to the shift from an RO regime to a
CfD FiT scheme is the reduction in exposure to pgwiee risk. All evidence we have
reviewed in this work acknowledges this reductiomeivenue risk. In providing a
quantification of the impact of reduced power prisi& on the WACC it is important to
assess the degree of power price risk exposure timeleurrent scheme. For example,
offshore wind farms currently obtain a larger shafreotal revenues from ROCs than onshore
wind farms. Therefore, we would expect that at sitégye removing power price risk has a
smaller effect for offshore wind, than for othethaologies such as onshore wind, where
power price risk affects a larger share of totakreies. The case for other technologies such
as biomass is less clear-cut, and will depend eim thwn balance of subsidy to power
revenues, as well as the interaction between fiiet pisk and other “beta” risks. These
theoretical considerations are supported by odotisvolatility analysis for commissioned
offshore wind assets (see section 6.2.4).

The above suggests that the reduction in hurdéefeatoffshore wind is likely to be the

lowest across the technologies considered, andgsdt the lower end of the ranges set in the
preceding discussion. The reduction for onshorelwsrgreatest, with biomass sitting in the
middle of the range.

Table 6.2 summarises the estimates that we havendram the evidence above of the
impacts on hurdle rates of reduced power price risk
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Table 6.2
Hurdle Rate Impact of Reduced Power Price Risk (bp, pre-tax)

Evidence Offshore Wind ~ Onshore Wind Biomass
Analyst Reports and Consultation | | -50to -100*
Industry Interviews -50 to -200*

WACC from Share Prices -75to -300

Utility and other Beta Comparison -100 to -150

Historical Volatility Analysis lowest highest moderate
NERA “most likely” Range -50 to -100 -125to0 -175 -75to -125

Source: NERA analysis of various sources. We airagort pre-tax numbers where possible. In cases
marked with an asterisk the original source is detar on whether pre-tax or post-tax numbers aredus

Based on a number of different sources, Table &%iges a relatively wide but broadly
consistent range for the reduction in hurdle ratasderiving a “most likely” range for
onshore wind, offshore wind and biomass conversientake into account the
aforementioned points on “significance of subsidypart of total revenues” as well as our
historical volatility analysis. The historical atility analysis does not provide absolute
estimates of the change in hurdle rate but provéaeimdication of the relative change for
offshore wind as compared to the relative changerishore wind. As noted in the previous
section, the impact of power price risk on the tilitg of onshore wind revenues appears to
be significantly larger than the impact on offshareenues.

In arriving at a final estimate of the reductiorhurdle rates for each technology, we have
taken account of the significance of price riskatiee to other risk factors affecting the cost
of capital, including construction risk (which walso differ across technologies) and how
these may have changed as well (see next sections).

Our overall conclusion is that the switch from R@GCC{D changes the nature of risks to
generators markedly. Importantly, the risk from on¢he key drivers of systematic risk, the
power price risk, is reduced significantly. Thare, however, several risks affecting the
hurdle rate of a renewable generator apart fromgpguaice risk (see next sections).
Moreover, even a removal of all revenue risk wautl completely eliminate beta or the
correlation with market risk — for example, dugXBEX risk, fuel price risk for biomass
generators, etc. Appendix E provides a discussidhe possibility of market testing this
reduction.

6.3. Allocation Risk
6.3.1. NERA Assessment of Allocation Risk

Increased allocation risk was one of the most comynaited concerns mentioned in the
consultation responses and identified during ingusterviews. This section presents
NERA's overall assessment of how the switch frohypothetical future RO regime to CfDs
affects exposure to allocation risk. Figure 6.881arises our assessment of these risks,
which we discuss in more detail below and in Appex

Investors have said their concerns over allocatgks are increasing for a variety of reasons,
including:
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= the increasing share of renewable electricity, and
= growing concerns about impacts on consumer bills,

leading to a perception of an increased likelihthad the LCF will be constrained in future
years. We note, however, that

= The LCF is not new and the risk of breach of LCGRits would also have existed under
the RO; and

» These risks should be viewed in the context of wigivernment policy and legal
obligations on renewables, including the overalengable energy target. If in the future
the costs of achieving the renewable energy tdogétlikely to exceed the LCF budget,
then the legal obligation to meet the 2020 renewvabkrgy target implies that the LCF
would have to be amended and the overall budgedased. We are not in a position to
judge which of the constraints (the LCF or the vesigles target) will prove stronger.

However, it is important to recall that our remmarh DECC is to compare the expected
future CfD to the corresponding future RO. This RQuld itself be subject to the LCF, and
therefore developers seeking future RO support dvtade increased allocation risk for the
reasons outlined above. Consequently, althoughgree that hurdle rates undery future
renewables support regime are likely to reflecteased concerns about allocation risk, this
risk is Iasragely outside our scope, because in mases it does not differ between the RO and
the CfD:

Even so, our analysis suggests that there are Aerushways in which the RO and CfD
regimes may differ with respect to allocation rigkich we discuss below. We conclude
that most of these differences are unlikely tocftbe relative hurdle rates of the two
policies, but we find that one — the increased ofskreaching the LCF under the CfD regime
— could result in potentially material differengesurdle rates.

%8 This reasoning also applies to a circumstaneehich the Government decided to move to “constimiéocation” for

specific technologies in advance of the full LCElget becoming binding — that is, this policy demisseems no more
likely under the CfD regime than under the RO.
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Figure 6.6
Impact of Allocation Risk

Allocation Lock-In » Early allocation means little exposure to allocation risk
compared to ROC
e Compared to current ROC regime this change is less E>
important
« Early lock-in would have happened anyway

Shocks to Fund * Risk of sudden government fund shortage higher; f
Availability Increased allocation risk pre allocation due to locked-in
government funds

Net Impact Early lock-in would have happened anyway
Relationship to power price means availability of

government funds is subject to shocks

Note: Lock-in refers to the provision of an advance cdmmant to projects that they would receive suppb&
given level.

There is one specific way in which the RO and GéDimes do differ with respect to
allocation risk, because we find an increasedafdireaching the LCF under the CfD regime.
We discuss this below, after presenting an overaétallocation risk” in Appendix D.

Figure 6.7 shows the differences in the allocaimtesses between the CfD to the ROC
regime. The main difference is that the CfD supsiliibcation takes place after pre-
development (red hexagon-shaped “2"), whilst theCRf@creditation only takes place once
the project is commissioned (blue hexagon-shap8d The ROC system thereby leaves
investors exposed to the risk of (for example) mdiray review. On the other hand, under the
CfD, early accreditation may leave investors witssl room to adjust their plans—for
example, in response to changes to relative costi$ferent turbine designs or other

technical developmenté At the time of writing this report, under the Cfieviations from

the agreed installed capacity will be associatdtl am automatic reduction of the strike price.
The allocation procedure is discussed in furthéaitiem Appendix D.

59 At the time of writing this report, the designtb specific flexibility provisions within CfDs isne of the was one of
the areas that is being reviewed actively by DECC.
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Figure6.7
Allocation Timing
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The value of certainty of accreditation dependsitine proportion of development (and,
where relevant, construction) costs that are suigk o accreditation/allocation and (ii) the
probability of accreditation, i.e. of qualifying teceive support. Under tlegistingRO
scheme, all pre-development, development and aarigin costs are effectively sunk before
accreditation. Under the CfD scheme, only thedaeelopment costs are sunk at the time
that support is (conditionally) allocated. We prasan analysis of the benefits of early lock-
in of support in Appendix D.

There are three key differences between the propGfe and theexistingRO regime:

» The subsidy allocation is locked in earlier, whiah else equal, increases certainty for the
investor;

= A corollary is that the allocation is less flexilfleecause it commits the government to a
certain expectation about impacts on the LCF), Wwhiakes project developers less able
to adjust their project in response to changerstallation costs or technologies, or to re-
scale projects; and

» The total subsidy commitment is significantly marecertain under CfChecause it
fluctuates with the wholesale electricity pricEhisincreases the risk of forced
(unforeseen) changes to the system, and therefdtees certainty of availability of funds,
particularly in later year® We find that this final difference is an importéeature when
comparing the two policies, as we discuss below.

80 Again, this risk that funding might not be avaishould be seen in the wider context of the UtGsimitment to its

renewable energy targets.
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Before we turn to our analysis of LCF exposureléateicity price movements, we focus on
the first two bullets above.

In summary, we find that:

= Compared to the allocation risk in the RO regimé aas existed up until now, there is no
significant benefit associated with the early cotnmeint of support to a project;

= Compared to the allocation risk under a future Rjexct to the LCF, there would be a
benefit associated with the early commitment ofigjras it would reduce risks.

Because of the risks and costs associated witlrésib secure an early allocation (which we
analyse in Appendix D) we conclude that the maostigble hypothetical future RO would
have been one in which developers also sougheeadnfirmation from DECC about the
level of support to which they would be entitleddan return for this earlier certainty, DECC
required some assurances from developers to hplantfor the expected LCF commitments
and be able to project remaining future requiresent

We come to this conclusion based on our own asssgsvh LCF commitments, which we
believe is similar to the analysis that an investould undertake when considering whether
or not to invest in a renewable project dependargalicy support. It therefore seems likely
that a hypothetical future RO would also have ipooated elements of early commitment to
ensure that developers continued to invest in rabég projects.

In order to assess how realistic we think investoay view this risk we have projected LCF
spend to 2020 using NERA estim&te©ur analysis (presented in Figure 6.8 which shows
the total Levy spend in colour, against the Levgldrt, the black line), suggests that there is
a reasonable chance that the LCF will bind in et few years. This could put pressure on
the government to limit funding to certain projdetvelopments. It seems unlikely to us that
the government would be able to sustain a polioyhich it could delay the accreditation of
a project until as late as the commissioning datieont providing some assurances to the
project developer that they could expect an allooadf support. Otherwise, the risks to
developers would be too great, and there would hekahat development activity would
cease. It therefore seems likely that a hypotaktiture RO would also have incorporated
elements of early commitment to ensure that deegtopontinued to invest in renewables
projects.

51 Please note that these are not DECC projections.
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Figure 6.8
Levy Spend: Pre-Committed vs. In-Year
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Source: NERA analysis on data frasww.elexonportal.co.ulbECC

However, the allocation risks associated with tdydock-in of CfD support are
significantly higher than those under a future R@g to the relationship between power
prices and subsidy payment$§his is particularly an issue for projects sagkio apply for
accreditation and secure their subsidy allocatevatd 2019/2020 as discussed in the
following section.

6.3.2. Risk of Rapid Changes due to Government Budget Cons  traint

NERA has undertaken illustrative analysis to coasltbw investors may view the LCF
budget constraints. This illustrative analysis ®sgjg that the LCF budget may be sufficient
to reach the government’s 2020, at least within2f thresholdHowever, the analysis set
out in Appendix D suggests that the risk of a sewrrdget overrun (and subsequent rapid
intervention) is significantly greater under thddGfcheme than under the ROC scheme
because the total amount of subsidy payments uhdeZiD is directlg/ related to power
prices, and is therefore very potentially subjecsignificant volatility®>

62 Government has set the LCF budget to allow for ttaagty over wholesale prices.
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Faced with sudden shocks to the budget, investayshalieve the government could be
forced to rapidly respond by tightening rules avdoing subsidies for accreditation at very
short notice, thereby exposing developers who Bam& pre-development costs. At the
extreme, investors may fear that a drop in the pgniees could lead the government to
completely stop accrediting new projects

This risk is more likely to affect projects thaekeaccreditation in later years (when a greater
proportion of subsidy will be subject to swingsfie power price) and is unlikely to be
relevant to projects that have already sunk mogheif pre-development costs and that are
therefore on the verge of accreditation alreadglsid may be more relevant for projects that
are more complex and more technically demandinthese may have longer pre-
development periods.

Figure 6.9 presents an estimate of the impact otidnuates of the reduced availability of
funds for new assets by 2019/2020 as a functiggowafer prices (shown in rows) and level of
expense associated with development (or pre-ad¢atiuh) costs. The approach assumes that
strike prices are not changéand that the government 2020 renewables targehigved.

This shows a strong positive relationship betwéenpower price and the fund availability: If
the power price goes below its current level of/BB&h, funds could be significantly
constrained.

Even if this prospect is viewed by investors askety, the mereisk that this could happen
means developers who expect significant develope@sis face the potential stranding of
those costs.

Figure 6.9
Required WACC adder (bp) dueto Allocation Risk from Power Price (2019/2020)

Power Price LCF
(£/MWh)

% Capital Cost Sunk Pre Allocation Announcement

Availability 0% 1% 5% 10% 25% 50% 75% 100%
<20 0% . . . . . . . .
20-30 12% 0 97 456 856 1865 3270 4108 4108
30-40 29% 0 32 155 300 702 1287 1644 1644
40-50 52% 0 12 60 120 290 554 719 719
50-60 81% 0 3 15 31 76 150 198 198
60-70 100% 0 0 0 0 0 0 0 0
70-80 100% 0 0 0 0 0 0 0 0
80-90 100% 0 0 0 0 0 0 0 0
90-100 100% 0 0 0 0 0 0 0 0
>100 100% 0 0 0 0 0 0 0 0
Uncond. Avg 65% 0 7 35 70 172 333 436 436

Source: NERA analysis. Assumes 1/3 of revenuespiosrar market revenues, which means a project will
commission regardless of subsidy allocation if ntben 2/3 of development costs are sunk. Uncamditi
average is the average LCF availability includirng tow probability of very low power prices and LCF

availability.

8 An alternative approach to reducing availabilityuld be to adjust strike prices which would rensieme
projects unviable, and reduce penetration. tpected valuef subsidy from that approach would be

similar to simply reducing allocations.
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Compensation for this risk of asset stranding ¢treebe factored into the strike price or
added to the hurdle rate. If it is added to thedleurate, we estimate that project hurdle rates
would need to increase by between 5-4Fbipsheir pre-development costs were between 1-
10% of total construction costs. (Our understagpdliased on information from DECC is that
pre-development costs tend to concentrate at therlend of this range, although the figure
will vary from project to project, and will not nessarily be known in advance.)

These results are indicative, and depend on a nuofil@ssumptions. Factors to note include:

= This approach does not take into accounsirstemati@lement of this risk — that is, the
fact that the LCF is more likely to bind under “beaarket” conditions (low power
prices) and close to zero for “bull market” conatits (high power prices). To take this
correlation into account, rational investors magwio apply amdditional uplift to the
hurdle rateé®

* The required WACC adder is sensitive to baselisemptions of probability of LCF
breach. It has been outside the scope of thistrépandertake power market modelling,
so we have estimated the probability of differentife power prices assuming the price
moves with volatilities and mean reversions simitathose observed in the past. (To the
extent investors assess these probabilities diftsret would be straightforward to
recalculate the estimated hurdle rate “adders’djysting the probabilities assigned to
each power price path, and, based on this, catcalaew availability of funds. The
estimate also varies significantly by year.

6.4. Duration Risk

The duration of the CfD contract for most technasgs expected to be 15 years, whereas
under the RO the duration of support was typicalyyears? In this section we discuss the
change in risks associated with the shorter suldsadizon. In summary, we find that the
duration risk in itself does not merit a changéhia risk premium, as depicted in Figure 6.10.

54 The table shows the illustrative results for 2@09which ranges from 7-70 bps for the 1%-10% eamigsunk pre-
allocation costs. The reported 4-40 bps rangased on an average of the results for our 20181@2619/20
modelling, which we use to reflect a representatiweact on projects being developed for accreditaitn later years.

% This is because CAPM assumes that payoffs indgamarket conditions are less valuable than payioffdad”’ market

conditions. Investors might proxy this by placigrgater emphasis on the scenarios in “bad statek&avorld than
“good states® In practice, this corresponds to using a consisevéi.e. lower than average) “expected allocation
probability”.

5 https://www.gov.uk/government/policies/increasthg-use-of-low-carbon-technologies/supporting-séhe-

renewables-obligation-ro
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Figure6.10
Effects of Duration Risk on WACC

Market Risk in Year e« Under both regimes the generator is exposed to the
16-20 same power price risk in years 16-20.
» The importance of subsidy revenues is shifted from :>
years 16-20 to years 1-15 compared to the ROC

system
Enhanced « The frontloading of subsidies means the generator
Operational does not have to run if prices (or more accurately, @
Flexibility expected margins net of any operating costs) below
zero after year 15.
Net Impact Market risks unchanged. Operational flexibility has

limited value to generator

This is because the asset has similar or reducekkimaxposure compared to the ROC
system:

» Under a CfD agenerator isexposed to the same market risk asunder the RO in
year s 16-20: Under both regimes the generator is exposed to ippriee risk in years 16-
20. Although the relative proportion of revenuemamy from market-revenues is
increased in years 16-20 compared to the ROC syshesrsimply reflects a change in the
timing of the receipt of subsidies, with a smapesportion from market revenues in years
1-15 and an unchanged NPV of the subsidy stream.

= Thefrontloading of subsidies enhances operational flexibility in year 16-20: Changing
the timing of subsidies does not in itself leadtchange in risk. However in tegisting
ROC system the generator is forced to run for@lirk for 20 years to extract the entire
expected subsidy — even at times when there aiaegower prices. The frontloading
of subsidies means the generator does not hawm tib prices (or more accurately,
expected margins net of any operating costs) &tw zero after year 15. This
optionality tends to reduce exposure to variabl&R®hflation and negative power prices
after year 15, which is relevant to both dispatédamd non-dispatchable technologies.
The net impact of this benefit on the value ofdkset under CfDs is limited due to
discounting.

6.5. Construction Delay Risk

As noted above, construction risk, and the perckrigks to support levels associated with
delays that miss key CfD milestones, are one ofrtbst commonly cited concerns appearing
in the consultation responses and voiced duringraarviews.

Construction risk refers to the impact of unforeseenstruction delays on the expected NPV
of a project. We find that risks associated withstouction delays are smaller in the CfD
regime than in the ROC system for small delayspotegntially larger if delays extend

beyond the long stop date.
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As with allocation risk, our assessment of diffe@sin exposure to construction risk is
based on our analysis of the different timelinesamted with the two policies and the
impacts of a construction delay on expected castsfin each case. As for allocation risk,
we find that one of the principle differences bedwéhe two policies is in sensitivity to
variations in the electricity price. In the caséomg construction delays beyond the “long-
stop date” — after which allocations of support barrevoked — developments are again
subject to allocation risk, which in turn differedause of different sensitivity to power price
movements.

Within the “long-stop” period the two regimes (16éD and the hypothetical future RO) are
likely to be similar, unless the future RO didtimplement the early allocation provisions
discussed above. In that case, an RO projectidmtdelayed beyond its expected start date
would be subject to banding degression (or banimgew) that would reduce its revenue per
unit output.

As summarised in Figure 6.11, we estimate thattocactson risk outside of the contract has
increased slightly under the CfD regime, largelg tlu volatility of availability of
government funds.

Figure6.11
The Impact of Construction Delay

Short Construction ¢ Early allocation means little exposure to allocation risk
Delay compared to ROC
¢ Known revenue loss upon delay (loose individual E>
subsidy years); limited exposure to degression so long
as asset can stay within contract

Long Construction » Risk of sudden government fund shortage higher;
Delay Increased allocation risk pre allocation due to locked-in f
government funds
 Significant uncertainty about strike price degression
upon construction delay beyond long stop date

Net Impact Early lock-in would have happened anyway
Relationship to power price means availability of

government funds is subject to shocks

The impact from a project delay for offshore wisdksketched in Figure 6.12, assuming
perfectly comparable regimes (taking into accobat ROC banding degression increases the
risk of construction overruns by reducing suppecdeived by projects that commission later
than anticipated§’

57 We assume a predefined banding degression cemsisith the degression of strike prices. The R@@ding is set
consistent with strike price degression such thasset with planned commissioning in 2019 recestiélse price of
135 £/MWh or 1.54 ROCs. We assume an asset comomessin 2015 receives 2 ROCs or strike price & £8MWh.
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1. Within Commissioning Window: These delays have similar effects in RO and the CfD
regimes as all revenues are simply shifted intduhge. The cost of a short delay is
approximately equal to the real WACC percent parye

2. Beyond Commissioning Window: For delays which exceed the commissioning window,
the delay starts affecting the subsidy years aeliév the CfD. For offshore, a delay of
up to 2 years after the end of the commissioningiaiv (lllustrated as a “3Y delay” from
the beginning of the commissioning window) haseffect of reducing the NPV of
revenues by approximately 24 percent. This igéiselt of the combined effect of 3 years
of discounting at the WACC (~-25 percent) plusltes of two years of discounted
subsidy (-7 percent of revenues) and higher powieep and inflated strike price due to
later commissioning (+8 percent). In the ROC regtime subsidy period is unchanged.
However, because the assets are accredited lateekpected, the project would be
subject to banding degression. Given the curnetteelded banding degression for
offshore wind this leads to a slightly larger effé@an the loss of one year of subsidy in
the CfD regime (29 percerffj. However, the exact relationship depends on teerasd
banding degression and could be either higheneeldahan the CfD mechanism.

3. Beyond Long Stop Date by default means the CfD subsidy either falls aeatjrely, or
needs to be renegotiated. For an offshore winek éisat means that about 2/3 of the
project revenues are at risk. The level of subaithjievable depends on the availabidity
funds and available strike prices at the time qiiaption. Under the ROC regime, the
developer would also have been exposed to this Hikvever, in the ROC regime the
risk of sudden government fund shortages is mualelpso there is no sudden jump in the
re-allocation risk.

Note that for illustration, the example illustratedhe figure assumes — contrary to our
suggestion in the previous section on allocatiek + that the hypothetical future RO regime
doesnotimplement some kind of pre-commitment period inchlallocation of support is
reserved for developers undertaking significanegtments over long development periods.
This is manifested in the exposure to degressgkumnder the RO, which does not apply
under the CfD. This amplifies the differences mdwthe RO and CfD regime in early years
in this example. However, our view remains thatsan arrangement under the RO would
have been unlikely because of the significant risksuld have placed on developers.

% The difference is sensitive to the assumptioROC degression. For comparability between the §fflem and the

ROC system we have assumed all projects would BémdRtral in absence of any shocks. This mearne tkean
implied banding degression of the ROC regime. Wdlbanding the reduction after 3 years would bpet@ent of
value for the ROC regime.
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Figure 6.12
Effect of Construction Delay for Offshore Wind
(1) Within Commissioing (2) CfD Subsidy Period (3) Post Long Stop: Subject to Re-
erldow Shoriened alloiation
3500 L
Relative change in ROC vs. CfD .
3000 depends on assumptions on Re-Allocation

power prices, ROC degression RISk 2/3 Of
Revenues at Risk

N
w
o
o

2000

1500

Present Value (£/kW)

i
o
o
o

500

T I
Base Case 1Y Delay 2Y Delay 3Y Delay 4Y Delay (Full Re- 4Y Delay (No
Allocation) Reallocation)
mROC mCfD

Source: NERA analysis Note: The difference in ihpaconstruction delays shorter than the long slage is
sensitive to the assumption about the counterfa¢tinare RO regime. If the currently planned ROC
degressions are included in the framework the nsksfD appear lower than in the RO regime. If thure
RO is assumed to commit to supporting developna¢tpre-determined level, subject to certain nidass,
then the red and blue bars would not look veryedifit until the long-stop date was reached.

The impact of a project delay is smaller for biomasd onshore wind, which rely less on
subsidy. Additionally, the risk of exceeding tload stop date may be smaller, as these
technologies are less subject to for example weathaditions and other non-controllable
risks, and their construction is also better undexs The impact is also likely to be greater
for larger, more complex projects that are morérnemlly demanding. All else being equal,
we might therefore expect that Round 3 offshoredvirojects would face this risk to a
greater extent than Round 2 projects. Even sectsl Round 2 projects may face technical
challenges that are similar to (or even greatanttii@ose faced by (some) Round 3 projects,
while some Round 3 projects may have similar chghs to a typical Round 2 site, so in
practice this will depend on the characteristicsdividual projects.

As with the allocation risk set out above, the esgigdifference between the two regimes
when there is a construction delay arises for delagt pass the long-stop date that are also
confronted with significant breaches of the LCF.féisallocation risk generally, the CiD is

more susceptible to such risks because of theggrealatility of LCF support in response to
fluctuations of the electricity price.

NERA Economic Consulting 51



Assessment of Impacts on Hurdle Rates

If we assume that the risk of exceeding the long siate is between 2-10 percg?‘ﬂﬂne
expected loss of NPV under the CfD regime due eéactinfluence of,

» this assumed construction risk; and
= the risk of low power prices, leading to reducedilbility of support

is between 0.2 and 0.5 percent. Although theivelgdrobability that these two risks coincide
is small, the downside impact could be very largg meant (for example) that a largely

built asset was unable to secure any support.effbet on theexpected NPVf a
development, under such circumstances, would biragqut to a 5-10 bjncreasein the
WACC, relative to the RO regime.

6.6. “Novelty Premium”

With specific details of the CfD mechanism stillde determined, there is still a significant
amount of uncertainty surrounding the proposed (@i@me. A number of interviewees
raised the idea that this uncertainty would lead toovelty premium”. Some of this
uncertainty will naturally be resolved as detafishe regime are finalised and contracts are
signed. However, uncertainty regarding tiperationof the regime and about the magnitude
and significance of various potential risks wilhrain and will only diminish as market
participants acquire and digest operational infdromeand experience with the new system.

Lack of Experience ¢ Implications of system are not known

with System

Lack of Investor  Investors do not fully understand system

Information

Net Impact * Novelty Premium t

During our interviews, a number of intervieweesresged their belief that the potential
benefits of the CfD regime in reducing hurdle ratesild only materialise after a period of
“bedding down”. Subsequent follow-up discussiontnterviewees suggested that a

In order to gauge the risk of construction delaggamd the long stop date we reviewed construct@ayd data for a
subsample of UK’s installed offshore wind farmsbkally available evidence on construction delewss limited, but
suggested that construction delays are mostly witie 2 years (equal to the allowance providedreefte long stop
date). However, a key issue in estimating constinatelays is the relevant reference point, i.e.starting point for
when expectation was formed, which is compared thighactual construction time in order to quantify delay.
Under CfDs, expected construction times are se¢eaarly in the process, i.e when signing the GfbBtact. Data
available in the public domain on "expected compietiate" may not refer to construction delaystietato
expectations formed that early in the process. I8 rote that due to the complexity and size, Regts are likely to
have greater expected delays than existing projBetsed on this observation, we assume risk ofesling the long
stop date could be anywhere between 1 and 10%ndeyeon the project specific circumstances.
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majority of them believed that there was a “noveltgmium” (or “policy uncertainty
premium”), although some did not.

These concerns are similar to those raised by ¢imendttee on Climate Change (and cited
above, among the consultation responses) thatethefits of lower hurdle rates “may not be
realisable immediately, before the new mechanismpeoven”.

Interviewees cited different specific reasons fa movelty premium. Some cited concerns
that allocation or basis risks would only be knawte the system was in full operation;
others cited uncertainties associated with secuang-term PPAs; while others alluded to
the fact that they believed that the conjunctiothefaggressive strike price degression
schedule and the planning and consenting timelwagdd mean only few projects would
receive the early, higher strike prices.

It was not clear from the interviews whether ineesthave clearly separated out risks that
would have also been inherent in the counterfad@lkcheme that would have continued.

In this case the interview responses may overitatenagnitude of the novelty premium. In
addition, some of these risks are ones that wereith not think should affect the cost of
capital, or ones that we believe may be quantdied priced — and that are already accounted
for in our assessment. Other risks are outsidedbpe of our work, because they would be
similar under either the hypothetical future RQler CfD regime.

Even so, there are some risks associated witmthaduction of CfDs that seem inherently
difficult to quantify or whose impacts are diffitiib assess at present. These include the risk
that reference prices will not develop as inten@ednay be affected by other changes
associated with Electricity Market Reform (EMR)j),tbat government will make

adjustments to the new and unfamiliar CfD mecharitsamwill adversely affect the market

or investments, or simply that the increased atlonaisk associated with the LCF (even
allowing for early accreditation) is not yet welaigh understood or managed. (As noted
above, the last of these is outside our scope ok Wwecause it applies to any future support
regime, but nonetheless is likely to affect thet odsapital relative to theurrentRO.)

Acceptance of the existence of a novelty premiunoisuniversal, and several interviewees
noted that its existence would depend on the typevestor (debt providers would not add a
premium but rather would make go / no-go decisiarigreas equity investors would
consider a premium). Most agreed, however, theérainty about the CfD would not be
resolved simply with the publication of final rulesmple contracts or even with the signing
of early stage CfDs.

Estimates of the period over which such a premiwnld persist ranged from one year to as
many as five years from finalisation of the ledisla. Most estimates of its magnitude
ranged from zero to 200 basis points.

The existence of a novelty premium is also evidewther industries, e.g. regulated
networks. Rating agency Moody’s stated the follayin a report on German network
regulation in 2010 (one year after incentive regiofastarted in Germany):
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In summary, in comparing the stability and prediligy of the German regulatory
framework to that of the UK, Moody'’s regards iteggpropriate tomake a distinction
for the German regulatory regime compared to other, more established, regulatory
models. This distinction would likely result in German wetk companies beingted
at least one notch lower compared with energy networks of a similar finahgpirofile
that are subject to UK regulation. Wider notchingyrbe appropriate where certain
company-specific business risk factors may wartiaist This rating differentiation is
largely based on the uncertainty associated with the new framework in Germany

and the related tariff regime, which remains relatively untested. However, Moody’s
notes that the risks associated with a new andsteieframework are somewhat
offset by the fact that the German framework isdam internationally established
regulatory models. It is applied in the contexadaftrong institutional framework,
with court decisions already available to clarifyetapplication of the new regime.
(...) We also note that as the new incentive-basgdatory regime in Germany
becomes more established and predictable, the pexdencertainty that is
associated with an untested regime could decreasetone, and as a result the
initial ratings differential could diminish®

Interestingly this premium had not gone away in2@4years after the start of incentive
regulation) when Moody’s rated one of the majorr@am TSOs:

On a European comparison, Moody's considers thaer@arregulatory framework as
modestly riskier in terms of transparency and peability than the UK framework
that we use as a benchmark. This assessment sefiflecidy's view that, despite a
track record of cost-plus regulation in Germanye thwerall regulatory framework
and tariff regime for energy transmission and digition networks is undergoing a
period of change, following the introduction of ianentive-based regime on 1
January 20009. (...) Furthermore, given the increagingssure on household bills,
linked to the renewable energy policy, we beliénad there may be some risk of
political interference’?

More generally Moody'’s rating methodology statest tiloody’s requires a track record of
15 years to score a regime at Aaa in the “regulatability and predictability” category
while a new system in an advanced jurisdiction wWailbest score a rating of A/BHa.
Given the Moody’s scoring system and the weiglachid to the importance of “regulatory
stability and predictability”, all else equal, awerk would face a novelty premium of
around one notch (i.e. e.g. a reduction in ratmegifBaal to Baa2), which is equivalent to
10-20 bps at current ratés.While the above is a stylised calculation fore@work it
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Moody’s (6 Oct 2010): Incentive-Based Network Riegion in Germany. (Emphasis added)

Moody’s (20 Jun 2013): Eurogrid Credit Opinioma#able at:
http://www.50hertz.com/en/file/Eurogrid_Credit_Opin_20_June_2013.pdf

See Moody’s (Aug 2009): Moody’s Global Infrastiwe Finance — Regulated Electric and Gas Netwqrkd,.

Moody’s assigns 15% weight to the factor “regotpipredictability and stability” and values of “13 “Aaa”, “6” to A
and “9” to Baa. Assuming average rating of A/Baauwge a score of 7.5, i.e. an increase in the laggupredictability”
score of +6.5. This leads to an overall increagbe total score of +0.98 (15% times +6.5). THeedknce between the
mid-point of e.g. Baal and Baa2 is 1.0 (overaltiscoranges of 7.5 to 8.49 and 8.5 to 9.49 respelgli. See Moody's
(Aug 2009): Moody's Global Infrastructure Financ&egulated Electric and Gas Networks, p.7. In fradhe impact
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provides an illustration of the potential magnitwdehe “novelty premium” although this
novelty premium on debt may understate the premguired by equity investors.

In addition, to see whether we could identify argdein WACC directly for renewables
under different support policies when they werendgeal / introduced and then as they
became established over time, NERA analysed trenelstimated WACCs over time for the
UK RO and the German FIT regime. Although estimateWACCs tended to decline for
both countries across a range of technologies, weceontrolled for changes in general
market parameters (stemming from the financiaigrend for perceived maturation of
technologies, these trends disappeared, and welefergth no clear evidence of a novelty
premium added by investors in the early stagebesfa support policies.

Despite this absence of evidence, we believenéetessary to consider the possibility that
there is in fact a novelty premium associated Withintroduction of CfDs. The changes to
the other two policies that we compared to (theoohiction of banding to the RO, and the
incremental changes to the operation of the Gesygatem) represented policy evolution,
rather than the more significant regime changeesaprted by the move from the RO to the
CfD. Moreover, these evolutionary changes wereasobmpanied by wholesale reforms to
the wider electricity market and underlying indiibns. It therefore seems plausible to us that
there could be a novelty premium associated wemiaw UK regime, and that it could
persist for an extended peri6t.(For example, if some of the uncertainty is duguestions
about the operation of the reference prices and itslationship to actual prices received, or
about whether the wholesale market will be suffidieliquid for the reference prices to
function as intended, it may be years before end@ligls are signed and generators are
commissioned to begin to collect enough relevatd ttaevaluate the performance of the
reference prices.)

This value from waiting to see how a funding / fegry system develops is an established
concept in the theoretical literature on real amioA real option is an option which arises in
relation to a real investment decision, in whicéréhis flexibility to take decisions in the light
of subsequent information. In a series of pagdasisman and co-authors show that these
real options can be substantial and inhibit investimvhere regulators / governments do not
allow for the loss of such options when a company invest before the uncertainty has
been resolve®

is going to be slightly larger still as lower scoare given a higher weight in Moody's calculations

The iBoxx Non-Financials indices for A and BBB mht#ebt have been on average c.40 basis points@parthe last
year. Given there are three notches between A &l (Bhere no iBoxx indices for individual notchek} difference
for a single notch would have been around 13 lpsigs.

7 One issue with controlling for market parametsrhat while there is a clear measure of goverrinend yields (as a

proxy for the risk-free rate) there is no agree@suee of the current market risk premium, which esak impossible
to quantify changes in the short-run market riskngium exactly.

S This possibility would seem to be confirmed byddg’s view of German network regulation (see abo\@spite the

fact that there was a long history of experiendé wetwork regulation in similar countries Moodgdvocated a risk
uplift for the untested German system and has miaied it for a period of several years.

8 See e.g. Hausman, J. (1997): “Valuing the Eféé&egulation on New Services in Telecommunicati@mokings
papers: Microeconomics; Hausman, J. (1999): “THedEbf Sunk Costs in Telecommunication Regulatiom’d.
Alleman and E.Noameds, The New Investment Theofezl Options and its Implications for Telecommatiens
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While most UK regulators have not allowed for regtions in the past arguing that the RCV
guarantees the return on investment and removestaiay, regulators have allowed for real
options in situations where the outlook for theeags more uncertain, e.g. in
telecommunications (for new fibre networksand for Heathrow's Terminal .

In sum, we do not think it is possible to defingiy rule out the possibility that there is a
novelty premium. Depending on DECC'’s policy aimspay be prudent to assume that there
is one. The premium is extremely difficult to qtin however. It is possible that it could
have no impact on hurdle rates, but it is also iptesghat investors will either demand higher
returns, or simply wait on the sidelines obsentimgsystem’s operation until they become
more comfortable with the new policy.

Given the uncertainty, we have included a rang@95® bp for our estimates of the impact on
more established technologies like onshore windaoohass where the subsidy accounts for
a smaller portion of total revenues, and a widegeaof 0-100 bp to reflect the impact on less
mature technologies where the subsidy accounts farger proportion of total revenues, like
offshore wind.

Moreover, we believe a wider range is likely to lgdp technologies requiring higher
subsidies, because a given capital investmenteisettechnologies is more dependent on the
policy for its returns than investments in lowestcechnologies.

In this context, it is also worth noting that ai@atl investor would apply a higher “novelty
premium” at the moment when there is a larger nurobanknowns than at the start of the
CfD scheme when some of these unknowns (but pgssdtlall) will have been resolved, e.g.
through information provided through the FiD enablprogramme; this suggests that the top
end of the novelty premium range from our intensas/unlikely to bind once more details
about the policy have emerged.

Economics; Hausman, J, Myers S. (2002): “RegulatiegUnited States Railroads: The Effect of Sunkt€and
Asymmetric Risk”; Journal of Regulatory Economics.

7 OPTA(2011): Regulation, risk and investment irsexs Regulatory Policy Note 06.

8 Competition Commission (2002): BAA plc: A report the economic regulation of the London airpoctipanies

(Heathrow Airport Ltd, Gatwick Airport Ltd and Ststed Airport Ltd) para 4.71.
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7. Conclusions

In summary, we estimate the following ranges fqusithents to the cost of capital or hurdle
rates associated with the shift from a hypothefigire Renewables Obligation to the
Contracts for Difference regime. This assessmeawslion the consultation responses,
market reports and interviews and our evaluatiosea®ut above of this evidence. Table 7.1
summarises the change in hurdle rate associatbédiatchange of policy, split into the
individual impacts of the component risks. Tab[ grovides, as context, an illustration of
how these changes in hurdle rate would affect DEGGS5umed RO hurdle rates, and
NERA's indicative ranges.

It has not been within our scope of work to assdssther DECC’s RO hurdle rates
accurately reflect investor requirements underdbeent or (hypothetical) future RO.

Table7.1
Summary of Hurdle Rate Changes under CfDs (pre-tax, real)

NERA Assessment — Individual Risk Impact on Changes in Hurdle Rates

Conversion

Impact largest for onshore (highest share

\éVhOIGSaIE -100 to -50 bps -125 to -75 bps -175t0 -125 bps  of market revenues; smallest for offshore
rice RIs (lowest share of market revenues)
2) Allocation Risk +5 t0 +40 bps +5 0 +40 bps +5 10 +40 bps Risk increases due to higher LCF breach

risk with lower power prices

Risk increases due to higher LCF breach

&) s TIE el +5 to +10 bps None None risk with lower power prices; assumed to

Delay apply only to offshore wind.
4) Novelt Novelty Premium is uncertain; may be
Premia/m +0 to +100 bps +0 to +50 bps +0 to +50 bps higher for emerging technologies with

higher share of subsidy revenues

Total Change

(excl. Novelty -90 to Obps -120 to -35bps -170 to -85bps
premium)

Total Change

(incl. Novelty -90 to +100bps -120 to +15bps -170 to -35bps
Premium)

Note: The allocation risk for onshore wind and bags is likely to be at the lower end of the rangeve due to
shorter time between pre-development spend ancipaitaction to correct LCF breach. Allocation kior
projects that are on the verge of signing CfD caats is also very low.
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Table7.2
Summary of Hurdle Rate Ranges under CfDs (pre-tax, real)

NERA Assessment — Total Risk Impact on Hurdle Rates
Offshore Biomass .

NERA lllustrative

0% - 0 % - 0 % - 0
Range under CfD 9.3% - 10.2% 10.4% - 11.25% 6.6% - 7.45%

NERA Range with

: 9.3% - 11.2% 10.4% - 11.75% 6.6% - 7.95%
Novelty Premium

Note: *  DECC RO WACC assumed for the draft delivery play 2013;
*  DECC CfD WACC assumed for the draftigety plan July 2013

** \We show results using the Round 2 offshore evesssumptions set out in DECC'’s draft
delivery plan.

Our findings suggest that:

» The long-term hurdle rate reduction for offshor@avis likely to be in line with the
magnitude assumed by DECC in the Draft DeliverynPRepending on the strength of
the novelty premium the change to a CfD may howewaease required hurdle rates
initially;

= The long-term hurdle rate reduction for biomadgely to be in line with the magnitude
assumed by DECC in the Draft Delivery Plan. Depegpdn the strength of the novelty
premium the initial hurdle rate reduction may bealito non-existent however; and

= The long-term hurdle rate reduction for onshoredaslikely to be larger than assumed
by DECC in the Draft Delivery Plan with even théiad hurdle rate reduction potentially
larger than proposed by DECC.

In Appendix E we discuss whether there is a wayrafrket testing” our conclusions. Below
we summarise other key findings:

= First, we note, there isdiver sity of per spectives regarding the type, hierarchy,
magnitude and direction of key changes in riskltegufrom the regime change, largely
due to differences in investor types (equity vébtddevelopment vs. construction vs.
operations investors, experienced in UK markenhesv entrants), their knowledge and
understanding of the changes in risk arising fromRO to CfD regime change, and their
interests in the policy shaping process. In ouesssent we have sought to bring out
these differences where they may be material.
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» [International comparators offer limited lessons as the shift from RO to GHgime is
unique to the UK.

*= In our view, and as identified by consultation @sges, analyst report and interviews, the
central change in risk exposure with regard tosthié from a RO regime to a CfD FiT
scheme is the reduction in expostog@ower pricerisk. As a fixed-price support
scheme, the CfD FiT scheme reduces exposure tcesdilel market risk, thereby
removing a significant part of the volatility ofalevenues of renewable energy projects.
We estimate a reduction in hurdle rates as a restiie reduction in wholesale power
price risk of between 50 - 175bps, depending origbknology.

= We find that the reduction in power price risk étele to a future RO system) is largest
for matur e technologies such as onshore wind, because stabilisation of electricity
revenues reduces overall revenue volatility moreédohnologies that receive the lowest
level of policy support.

= However, we also find that the shift to the CfDestie could increase other risks, as
identified by consultation responses, analyst regiod interviews. These include
“allocation risks” and “construction risks’, and there is also likely to be advelty”
premium associated with uncertainties about theatiz® of the new CfD mechanism.

= We find thatallocation riskswill likely increase under the CfD, because the amount of
subsidy that must be paid in any given year fluetsiavith the wholesale electricity price,
and is therefore more uncertain. This is an asymeonesk, in that lower power prices
constrain the LCF budget more under the CfD redimae under an RO regime.

= With regard taconstruction risks, we find that the only material difference betwdes
RO and CfD system occurs for construction delags élxceed the Long Stop Date. For
smaller delays (exceeding the commissioning penoder the CfD regime, we note that
this will reduce the NPV of the project since tletay will affect the duration of the
subsidy period (i.e. effective number of years avkeich the subsidy is received).
However, in the RO regime, although the subsidyopeis unchanged, the assets are
accredited later than expected, and the projectduoel subject to banding degression.
Our analysis suggestisese effects broadly offset each other such that for small delays,
the risks under the CfD regime are no higher thadeuthe RO regime.

= Forconstruction delays beyond the Long Stop Date, however, the change in risk is
much larger as the CfD subsidy either falls awayrely, or needs to be renegotiated.
For an offshore wind asset that means that ab8utfZhe project revenues are at risk.
The level of subsidy achievable depends on thdabiliy of funds and available strike
prices at the time of application. Under the RO@ime, the developer would also have
been exposed to this risk. However, under the RE&yBne, the risk of sudden
government fund shortages is lower, and conseqyesttlis the risk that there will be no
support. The increased risk is mainly relevantofilehore wind projects, which have high
strike prices and more uncertain development andtoaction periods. Biomass and
onshore wind construction times tend to be shoated,in general these projects are less
complex, so it is less likely the government wolsdtve time to change the availability of
support even with similar relative delays in constion.

» For similar reasons, all else equal, we might tloeeecexpect thaRound 3 offshore wind
projects would face higher risks associated with constactielays under the CfD
mechanism than Round 2 projects. Even so, seléutadd 2 projects may face technical

NERA Economic Consulting 59



Conclusions

challenges that are similar to (or even greatar)ttfzose faced by (some) Round 3
projects, while some Round 3 projects may havelairhallenges to a typical Round 2
site,so in practice this will depend on the charactiessof individual projects.

= A final important consideration is the possibilihat a ‘hovelty premium” could stop
hurdle rates from falling at the start of the CHgjime while investors waited to see that it
would work as intended. We are unable to verigydhiistence of such a premium, but
believe that there are plausible reasons thauidcaffect hurdle rates.

= OQverall, we find that it may not be safe to assamecross-the-board reduction in hurdle
rates for onshore wind, offshore wind and biomass/ersion immediately.

- We find the greatesvidence for along-run decreasein hurdlerates under CfDs
(relativeto afuture RO system) for matur e technologies, because stabilisation of
electricity revenues reduces volatility more theaBer the share of revenue provided
by policy support.

- We find evidence suggesting hurdle rates may decrease or remain unchanged in
the short-run (relativeto a future RO system) for emer ging technologies with
longer construction lead times, and should decline in the long-run, but less fioan
mature technologies — because the CfD’s stabibisaif electricity revenues has a
smaller impact on their overall revenue.

— Assuming no novelty premium, we conclude that pestimates of changes to hurdle
rates may have been underestimated for some texias! Table 7.2 shows the
hurdle rates previously assumed under the RO asjbped for CiDs, and presents
NERA's own estimates. We provide a range basesuorassessment of the plausible
ranges of the different risks.
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Appendix A. Details on the Theoretical Framework fo  r
Assessing Hurdle Rate Changes

A.l. The Framework

In this section we set out the theoretical framéwwee use to assess the impact on the cost of
capital from change in the renewable support schehen assessing evidence submitted
through consultation responses, analyst reportsrdaeviews, and market evidence for our
own analysis. In doing so, we expand on the exjdtterature on hurdle rate changes in the
UK.

In undertaking this work we have assessed wheliege tare other dimensions not (fully)
captured by the existing approach, but raised Ingwaibation responses, analyst reports and
interviews in response to DECC'’s Draft DeliveryiPla

Under standard financial theory, the cost of chpitan asset is determined by the
fundamenta(systematic) risk of the asset, and not (just) its capital strugtureler certain
assumptions including no corporate takeSystematic risk is typically captured within the
CAPM framework, under which asset risk is quantifiy the asset’s beta coefficient, i.e. the
degree to which project cashflows are correlatet e market.

The riskiness of project cashflows as quantifiedigyasset beta could affect the capital
structure of a company. For example, lower assasb®ay allow investors to take on higher
leverage, on the back of more stable expectednstred cashflow®. However, the simple
argument that debt issuance is cheaper than egoityigher gearing must mean cheaper
financing, overlooks the impact on equity costamincrease in leverage. The relationship
was first set out by Modigliani and Miller (1988)who showed that equity costs increase
with higher leverage, because higher gearing isa®#he riskiness of shareholders’
capital®? Therefore, as stipulated in the initial Miller-Mgtiani Capital Irrelevancy
Proposition®® weighted cost of capital is constant over thetahgptructure of the company.

In practice, however, there is an increased bettefiblding debt in that it effectively reduces
a company’s tax liability. In the presence of tax@sompany can benefit from higher
leverage solely via the tax shield. In fact, MdMbdigliani showed in a subsequent 1963
paper — which introduced corporate taxation andrassl interest is a tax deductible cost —

®  The Modigliani-Miller proposition also requires transaction costs, and that individuals can hoabthe same rate as

corporates.

8 In principles, we note that cashflows can hatégha degree of volatility which is uncorrelated fwthe market., which

will in turn affect financieability and potentiabif gearing. This discussion assumes that a lovest &gta implies a
more stable cashflow stream (i.e. non-volatilebadute terms).

8 Modigliani, F.; Miller, M. (1958):The Cost of Capital, Corporation Finance and theedry of Investment"

82 When the gearing is zero, the asset’s cosapital equals the cost of equity. As gearing righes cost of equity

increases to remunerate equity investors for tgbedririsk they bear from the increasing use of éieahcing.

D
Re = Ra +E(Ra - Rd)
8 This relationship is mathematically stated akfus: where R is the required return on

a company’s equity, Rs the required unlevered return on capital, &i# is the ratio of the company’s debt to equity.
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that the cost of capital declined linearly withéeage, suggesting a 100% debt-financed
model minimises financing costs.

However, market evidence shows that firms do nbaie in this way. Further academic
papers recognised that the extra fixed-obligatafmaore debt increase the risk of
bankruptcy, and this leads to a tax-cum-bankruptogel in which optimal company
leverage is determined by a trade-off betweenakeativantages of debt and the prospective
costs of bankruptcy or financial distress. Mostreguic regulators and financial practitioners
tend to consider that the essence of the MM haldg:increased leverage leads to higher
equity risks and correspondingly higher equity so$herefore, this adjustmdimits but

does not rule out the ability to lower financingtooverall by making more use of the lower
debt cost§* However, there are other important aspects gtthit have not been made

fully explicit in previous work (although they weiraplicitly accounted for to a large extent).

Based on the above, we set out the following theaeframework to explain the
movements in the cost of capital from the propadeahge in the renewable support scheme:

= CfD contractsremove market pricerisk, thereby lowering the asset betas of
renewable projects. CfD contracts decouple renewables project cashsfifrom the
general movements in the market by effectively gntaeing a fixed price of electricity
(subject to basis risk). CfD contracts therefoedbsize revenues, and reduce the degree of
correlation with general market movemei@steris paribusremoving market price
exposure lowers the asset beta, thereby decredsmyoject’s cost of capital acrosi
levels of gearing. Figure A.1 illustrates this goifhe cost of capital moves from point A,
under the RO regime (see black shaded line, shothmyVACGoschedule), to point B,
found on the loweacceiaschedule (blue shaded line). The magnitude ofetfiect will
depend on the extent to which CfD exposure removesall correlated volatility in
earnings, as measured by the fall in the expedset deta and potentially also debt cost.

= However, CfD Contractsintroduce new risks which may, to some extent, offset the
impact from lower market price exposure. As we discussed above, some features of the
CfD framework could be perceived as new risks fieestors, not present under the
existing RO framework. In section 2.3, we identifibat these additional risks can be
associated with construction delays, the new afiocgrocess and changing duration of
support; additionally, we also discussed that itarssmay be factoring in a novelty
premium as a result of the uncertainty regardimgpitactical implementation of the
framework.

= Some of these risks may directly affect projecetibstas, to the extent that they offset the
lower market price exposure by introducing addaiosources of cyclicality (i.e.
allocation risk, duration risk and counterpartkyiOther types of risk may introduce
asymmetry and in particular downside risk (i.e.staction delays). Moreover, the real
option value arising from investors’ uncertaintypabthe implementation of the system,
could exercise a significant upward pressure irirtimaediate period after CfDs are

84 For example, The Competition Commission in iisetimits determination for Bristol Water invesitgd the effect of

gearing on pre-tax WACC. The Commission found ttdile a level of gearing above the company’suatgearing
may lead to a lower WACC, the effect does not skiegty to be large” See Competition Commission (®efber
2010),"Bristol Water plc Price Limits Determination”.
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launched. Therefore, the reduction in the cosapital under CfDs due to removed power
price risk could be materially offset by the nesks introduced by the framework. The
actual cost of capital under the CfD regime mayefaee fall less than envisaged and will
depend on the relative magnitude of these riskshawn in Figure A.1.

Finally, to the extent that there is an overallugtbn in equity risk (asset beta) after the
net effect of 1) and 2) abov€fD FiTsmay allow for renewable projectsto benefit

from higher leverage. This benefits developers by allowing them to aept higher tax
shield, movingalongthe WACG;sq curve from point B to C in Figure A.1 . Howeves, a
discussed above, most regulators and financiatipoaers accept that the essence of the
MM theory holds, i.e. that increased leverage léadsgher risks to equity holders,
thereby increasing the cost of equity and limiting ability to lower financing costs
overall by incurring higher leverage. Therefore, benefit from the tax shield is typically
very small (see below).

FigureA.l
Impact on Cost of Capital from Change from RO to CfD Regime

Re (RO)

/ WACE R

-~ WACC cFD. upward pressure from
additional CfD risks

Return (%)

-
.--'"'
-------
__________________

risk, cefenis paribus

Gearing (D/E)

Note: For illustration only; figure not drawn to ale.

In summary, we conclude the following:

» The CfD FiT scheme inherently differs from the R&heme in that it removes wholesale
price risk, thus lowering the degree to which expégroject cashflows are correlated
with the market, which leads to lower asset betalscast of capital;

» The magnitude of this effect will depend on therdego which additional risks
introduced under the new scheme offset the befnefit lower exposure to commodity
price risk. Investors may not be able to realizefthl reduction in cost of capital,
particularly in the immediate period after the autuction of the new regime, due to a
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potential novelty premium that they may requiredoefthe system matures, to
compensate them for the option of waiting and gebow the system works in practice.

= Investors may also be able to increase projecingeavels, but standard financial theory
suggests that the effect of this alone on the @iostpital is likely to be small.

A.2. An Empirical Assessment of the Strength of the different Aspects

Below we assess whether the main driver of the gdamhurdle rates is likely to be the
impact of lower systematic risk or increased dedsring capacity alone.

Table A.1 shows the magnitude of reduction duééodebt tax shield alone that is achieved
for different gearing levels (across columns) asslianed asset betas (across rdws).

TableA.1
Effect from Higher Gearing on the Real, Post-tax WACC for Different Asset Betas

Level of Gearing
B o0 soc 7o 7% 80%  85%  90%
03 | 35% 35% 35% 35% 35% 35% 35%
04 | 39% 39% 39% 39% 39% 39% 39%
05 | 44% 43% 43% 43% 43% 43% 43%
06 | 48% 48% 47% 47% 47% 47% 47%
07 | 53% 52% 52% 51% 51% 51% 51%
08 | 57% 56% 56% 55% 56% 556% 55%
09 | 61% 61% 60% 60% 59% 59% 58%
1 66% 65% 64% 64% 63% 63% 62%

Asset Beta

Source: NERA Analysis

Note that in Table A.1 we further make the furtbienplifying assumption that the cost of
debt remains constant. In practice it is likelgttbeteris paribus investors will eventually
require a higher return on debt for investing wesy highly leveraged structure (unless there
are other risk-reducing features at work, e.gdaicgon in equity risk that would also work

at the same level of gearing). As such the res@ilsything overstate the impact of the tax
shield from gearing changes alone.

Table A.1 shows, the increase in the WACC from &rgiearing is only evident at higher
asset betas. For example, increasing gearing f@nté 80% given an asset beta of 0.3, has
no significant impact on the WACC. The same chandke level of gearing, results in c. 10
bps reduction in the WACC for an asset beta of Orythe whole, we recognise throughout

8 To capture the tax-shield effect, we use the iflahi-Miller adjustment of the equity beta to calate the real, post-

tax Cost of Equity taking into account higher lexge (Betalevered = Betaunlevered *(1 + (1-Tax)*D/&}e also
assume a real risk-free rate of 2% and equitypisknium of 5% (These assumptions are broadly ctamgisvith
Ofgem’s assumptions for the recent RIIO decisioastpss all scenarios, and a UK corporate taxafa28%. (See
HMRC , “Corporation tax rates”, 2013, availablelzttp://www.hmrc.gov.uk/rates/corp.htm)
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that the effect from higher gearing is likely todmaall, as the increase in gearing is offset by
the higher return on equity required by investorbdald the asset whose riskiness will have
increased, due to higher leverage.

Overall, the analysis above shows that increasaagigg on its own has a small effect on the
WACC level, whilst the effect from changing the etdseta is more significant.
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Appendix B. NERA Commentary on “Other Risks”

In section 6 we discuss in detail the quantitaéiffect of the risks that we have identified as
major hurdle rate risks in section 2. Below weviie commentary on those risks that we
classified as “other risks”, i.e. as risks not Imgva significant on the hurdle rate. Below we
also set out our assessment of the comments ramstitese points in interview and
consultation responses.

BasisRisk refers to the inability of generators to achigwe teference price index under the
contract, leading to exposure to the balancing rmeisim, or the difference between the day-
ahead and the within-day electricity market pridéuis risk is different from volume risk,
which refers to the exposure to long-run uncenaatitout volumes.

= Forintermittent generation, the reference price will be set thhaurly day-ahead
reference price. This means that the main resiolsik risk is effectivelpalancing risk,
to the extent that generators do not have peréeesight of their output. Wind farm
output is likely to be negatively correlated witletbalancing price, i.e. on average, wind
farms buy shortfalls when the balancing price ghbr than the reference (Hourly Day
Ahead Market market) price, and sell excess oun the balancing price is lower
than the reference price. Therefore, on averagd f@irms may achieve a lower price
than the reference price. However, generators aigtdiace similar balancing risk under
the ROC system.

= Forbaseload generation the reference price will be set toasaseal price. Dispatchable
generation is exposed to basis risk in that theregice price is a seasonal average price.
If the generator runs baseload, it will capturedbasonal price. If it operates in a regime
with relatively volatile prices, it may find thatis more profitable to switch off in low
price hours, in which case it will be better off.

Balancing cost is likely to change over time asresibles penetration increases. Given the
changing nature of electricity markets, howeveis itmpossible to forecast these costs
exactly today.

For individual intermittent generators, balancingts may be pro-cyclical, to the extent that
they are a function of the short-term supply ciffe some regimes a separate balancing
premium is paid in addition to the subsidy, whiem de changed over time if there are clear
indications that balancing costs are changing. Wierstand that DECC has already factored
provisions for balancing costs into the strike @rigia the PPA discount.

Respondents argued that the CfD regime does noidergreater revenue certainty than the
RO because it reduces the ability of renewable rgéoms to capture the market price due to
the lack of supplier obligation to enter in a PR¥tact. Respondents appreciate DECC'’s
initiative to establish an offtaker of last resbaitkstop PPA. However they highlighted that
there is a large degree of uncertainty around tfEmgements of this mechanism, which
currently do not provide investors with assurated interests of both debt and equity

8  The balancing price is a function of the costimed by the TSO in order to balance the systentiwtepends on the
short-term supply curve. This curve becomes steshen commodity prices increase.
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holders will be protected. Other related riskg theerviewees mentioned included levels of
PPA discounting, balancing risks, and the riskwfalment.

Similarly, basis risk was raised as a particulauésby non-dispatchable generators (e.g.
wind), who argued that they are unable to replitagereference indeéX. Some respondents
also raised a concern about the fact that theaederprice has not been established yet,
which creates uncertainty around how basis riskbeilmanaged. Several interviewees
underlined basis risk as a new risk but did novig® significant detail about their thinking

on the topic. Most interviewees simply referredhte concern that generators might not be
able to realise the reference price when they dgtwant to market with their output. One

of the interviewees mentioned concerns that unohgylgnarket liquidity could be affected by
wider market changes, resulting in reference pricaswere not representative. This would
affect not only basis risk, but was identified a& @f the broader uncertainties (see section 7).

We understand that there is currently a signifi@anount of uncertainty about the eventual
design and workings of the offtake arrangementsvéd@r, we assume that there will be
clarity when investors take their decisions anduah we would expect any impact of offtake
risk to be resolved at the start of the scheme.

Indexation Risk refers to the risk of divergence between costs (R&Wth) and revenues
(CPI growth) of generators. Several respondentstpadiout that the indexation mechanism
of revenues being based on CPI rather than RRIgaRO) erodes the revenues received by
the generator, since costs typically increase R inflation.

In our view it is not clear that costs from reneleagenerators grow with RB}. We also
understand from DECC that this issue is not onetlleaCfD expert group or respondents
raised when DECC took the RPI/ CPI decision. Efémere were evidence that RPI
inflation was a better indicator of renewable peoost inflation, this should be factored into
the strike price calculations, rather than in thedke rate. In that case the impact on the
hurdle rate would be small as the only additiomadartainty introduced would be arising due
to the difference between the RPI forecasts fadtom® the strike price and actual future RPI
inflation. However, we note that this differensdikely to be small, not per se larger than
the same difference for CPl and symmetric.

Collateral Provision refers to the cost of posting collateral for paytsamder the contract,
i.e. during situations when the reference priceeers the strike price. Some respondents
point out that under the CfD, generators will bguieed to provide collateral in the event that
reference prices exceed strike prices, which impaseadditional cost/risk to generators.

We note that the collateral requirement is likelyoe small, in that generators are required to
make these payments when power prices are higlilurang times when they are earning
significant wholesale revenues. In addition wearathnd from DECC that this position is

87 One energy supplier provided a stylised examipbsving 5 per cent under-recovery of the referemimegor a wind

farm and note that this percentage is likely togase in the future.

8 One of the main differences between the CPI hadRPI index is that the former accounts for haysiosts, i.e.
mortgage payments, rents etc, which are unlikelylay a role in the context of renewable generators
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still under review with a view to addressing tlasue. We do note that in any case
transaction costs allowances should be includekerstrike price. We understand that DECC
is considering collateral rules which could remdtivie concern.

Credit risk refers to counterparty risk, i.e. the risk tha dounterparty under the renewable
support contract is unable to honour the obligationder the contract. Under the RO, the
credit risk for ROC revenues is backed up by thalipg mechanism, which was established
up after the TXU Collapse and which reduces cnesltexposure to any one single party.
Under the CfDs, the counterparty is a public entityr understanding is that DECC is still in
the process of finalizing the details of the plahimstruments under the CfD. However,
because of the existence of risk pooling systerdeuboth regimes that limit exposure to an
individual counterparty, we find no material dié&ce in risk under the two mechanisms.

For ce majeur e refers to risk that the parties will not be aldénonour the contract due to
matters outside of their control. We note that thk is not systematic, i.e. extreme events
can happen in both in an upturn or downturn ofntizeket.

Volume Risk refers to the inability of some (typically intermeitt) generators to perfectly
predict or control output in the long-run, whiclroduces volatility in their revenues. CfD
FiTs may exacerbate this risk, in that the sub&dyontloaded, and therefore concentrated
on lower volumes overall. However, we note thas tigk is symmetric, i.e. positive shocks
are on balance equally likely as negative shockduie risk is also diversifiable i.e.
developers can mitigate weather risk by holding#fplio of wind farms at different
locations. Investors can also insure against i.réépondents specifically raised this issue.

Changein Law Risk refers to the risk that a future law provision @bahange the revenues
or costs of the project. An example of this typeisi would be a change in the level of
corporate tax. In our view, in most cases this issfolitical, and not systematic. For example,
tax rates can be counter-cyclical, if there istpmll will to incentivise the economy, or pro-
cyclical, if it is politically desirable to fill gas in government budgets over economic upturn.
It is therefore possible for international investay diversify across different regimes.

Respondents note that the CfD contract providedesmotection against changes in law
which affect a certain class of renewable genesatblowever, they note that the protection
does not cover changes in law which affected tbastry as a whole, in which case any
resulting costs would need to be absorbed by thergeor®®

Only one respondent mentioned change of law (gfterg through the entire list of risks
originally sent in our covering note). The intewiee noted that CfDs provided the benefit of
a firm contract that was not subject to policy aes— but that would, on the other hand,
now be subject to idiosyncratic risks that might afbect other market participants (for
example, a change in tax regime that previouslyldvbave been passed through into prices
now might not affect the generator in the same asthe rest of the market.

8  Respondents used the example of a change imt@xwhich under the RO would affect the wholes#getricity price

and therefore would also feed through into genesatvenues. Conversely, under CfD the additionat due to
higher tax rates would need to be absorbed byehergtor.
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Appendix C. Significance of Earnings Volatility for CfD vs. RO

In this section we present our analysis of howedéht factors contribute to the volatility of
earnings for on- and off-shore wind. This analysistributes to our overall assessment of
the potential for CfDs to reduce hurdle rates essalt of their stabilisation of revenue
volatility.

C.1. Earnings/Price Risk

By earnings/price risk we define changes in mackedition which adversely affect the
value of the asset driven by power market riskl(inegative prices) and volume risk. To
understand better the extent to which more stawenues from electricity prices would
affect wind generation, we have developed a setagfelling simulations that allows us to
guantify the impact of stable revenues on bothtexjsassets and new assets.

FigureC.1
Impact of Price Risk on WACC

Exposure to Short « Power prices are one of several drivers of short term

Term (Annual) revenue volatility. Volatility coming from price is

Volatility mitigated almost entirely

Exposure to Long » Power prices are a key long term risk driver. The

Term Volatility exposure to this macro-economic risk mitigated almost @
entirely

Exposure to e Subsidy is capped at strike price such that the

Negative Prices captured subsidy is reduced. However, the effect on |:“>

present value is very limited.

Net Impact Significant reduction of power price exposure

Our findings are based on simulations of revensasguwo techniques:

» Historical simulation of existing assets: Using historical information on price and
volumes, we analyse what revenue volatility woudddbeen for the period 2005-2013 if
the subsidy regime had been a CfD regime insteadRDC regime; and

= Scenario based analysis of hypothetical new assets: Usingaset of different scenarios
for the power price evolution we analyse the immacthe present value of a hypothetical
new asset of various shocks, including price viamat

This section focuses @bsoluterisk and the importance of the main revenue Mdlati

drivers of electricity generators, i.e. volume psce risk. It should be noted that although
volume risk affects revenue volatility, and therefpossibly the level of achievable gearing,
it is to some extent diversifiable, which means iess important for the overall
determination of the hurdle rate.
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In order to translate the reduction of absolutk disectly into an impact on beta, we would
need to quantify the relationship between wholepaleer prices and the market index,
which we have not attempted here. This analysidlvarefore be used only to assess
qualitatively thedirection of beta risland therelative riskreductions between technologies
and cannot be seen as stand-alone evidence ofatpeitonde of beta-risk reduction or the
impact on the hurdle rate.

C.1.1. Historical Simulation: Revenue Volatility

The objective of the historical simulation is tairse how the two regimes would have
performed if applied to actual, observable marlegdcnd load factors, focussing on the
revenue volatility’® We proceeded as follows:

1. Using historical hourly generation and power prisgge 2005 we reconstructed the
revenues as they would have been under ROC vss€liPme for existing assets;

2. We then compare the volatility under the two regiprand
Finally, we present a breakdown of the relativeanignce of volume and price risk.

Using this approach, we find that earnings volgtivould have been significantly lower
under the CfD system than under the ROC systeipatticular, we find that market price
risk, which is largely eliminated in the CfD regim& much more important for onshore wind
than offshore wind. In turn, we expect the redurcin discount factor to be larger for
onshore wind than offshore wind. Due to lack abdae have not analysed other sources of
renewables such as biomass. For these assets;ldsseeduction of market price risk is
likely to be less important than onshore wind, lseaa larger proportion of costs are OPEX
and therefore not sunk at the time of investment.

C.1l.1.1. Summary of Historical Data Analysis

Table C.1 shows the simulated assets togethertiwatidate of the first reliable data. On the
basis of these individual assets we constructedthgtical onshore and offshore portfolios
consisting of all of the assets (equally weighted).

% The main benefit of this approach is that, rathan making subjective assumptions about scentmidie future, we

look at how revenues would have responded to léstiogvents under the two schemes. The main drekvbf this
approach is that it only shows “one path” and thanly appropriate for assets which have beenttocted.
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TableC.1
Simulated Assets

Name Capacity (MW) Registration Date  Data Since ROCs
Offshore

Walney Offshore Wind Farm Unit 1 182 01/11/2010 Feb 12 2
Greater Gabbard Offshore Windfarm 180 18/12/2009 Feb 11 2
Thanet Offshore Wind Unit 1 99 30/04/2010 Aug 10 2
Onshore

Kilbraur Windfarm 47.5 14/12/2007 Jun 08 1
An Suidhe Windfarm 19.4 05/05/2010 Nov 10 1
Black Law Wind Farm 134 01/04/2005 Apr 05 1
Beinn Tharsuinn 29.7 02/12/2005 Feb 06 1
Braes of Doune 74 04/09/2006 Sep 06 1

Source: Platts Powervision

Figure C.2 shows the achieved load factor for th&hore portfolio for the period 2005-

2013%* The average load factor is 25 percent but vaesiderably between years,

typically by +/-5 percent points.

Figure C.3 shows the reconstructed (ROC) and cdacteal (CfD) revenues for a portfolio
of onshore portfolio assets under the two diffeseritsidy regimes. The revenue stream
varied by approximately +/- 20 percent around tleam(£40/kW), under the ROC scheme,

and +/-12 percent around the mean (£25/kW), uridefD schemé& This is affected

significantly by the higher price in 2008.

%L The load factor is an average of the wind fanmghe portfolio from the date where we have reéatsta. 2005 is
therefore based on only a single wind farm whi&t 22013 contained a portfolio of 5 wind farms.

92 For this analysis we assume that the CfD price sed such that the present value of the asset @ibeis exactly
identical to the present value under the ROC regsueh thatinnual revenue volatilityin practice, of course, the
power price cannot be forecasted so a ROC “revésreeast” need not be the same as the outcomes aBhiect is

addressed separately in the next section.
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FigureC.2
L oad Factor for Onshore Portfolio
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Source: NERA analysis on data from Platts Powewwisi

FigureC.3
Reconstructed Revenues for Onshor e Portfolio ROC vs. CfD
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Source: Platts Powervision and UKPWWw.elexonportal.co.)JkNFPA e-roc data, and
NERA analysis

C.1.1.2. Risk Reduction for Different Assets: Onshore vs. Offshore

Figure C.4 shows the estimated reduction of riskhéCfD regime compared to the RO. The
bars shows that the revenue of a hypothetical @aotbf the 5 selected onshore wind farms
in the UK would have had a standard deviation op@fent under the RO, taking into
account the actual variation in electricity prieesl ROC prices over the period 2005-2013
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and historical wind yield (volume). The red baowi that under a CfD regime, the revenue
volatility would have been lower: about 15 perc@#suming a constant strike price). In
other words, under a stylised CfD scheme the standiaviatiori® of revenues for onshore
wind would have been about 20 percent less thasttrelard deviation under the RO . The
chart shows the corresponding reduction in standaviition would have been significantly
smaller for offshore wind, at around 8 percent.

These results should be interpreted with caution:

= The volatility represented by the standard dewetishown below reflect thetal risk
affecting revenue, some of which (for example, wadurisk) may not contribute to the
equity portion of the WACC, because it is divesdilie. It is not straightforward to
estimate how systematic each of the different riskand

= The estimates are based on a limited set of obs@ngaand are therefore sensitive to the
various data points, including inflation assumpsion

FigureC.4
Risk Reduction of CfD
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There are some further observations to make ab@uanalysis. The relatively small change
in overall risk under the CfD regime implies thiiere are a number of other factors
affecting the volatility of wind farm revenues begbthe price risk that is mitigated by the
CfD. We analyse these factors further in the disicusbelow.

% For this analysis we use volatility as the keskiindicator, measured as the annualised stana@aidtibn. The

standard deviation is a risk measure which is &agyasp intuitively and to relate to the undertyirariable (e.g. it is
expressed in the same units as the underlyinghlan@hose dispersion we are measuring.).

NERA Economic Consulting 73



Significance of Earnings Volatility for CfD vs. RO

Figure C.5 shows a breakdown of the historical tMalafor the onshore wind portfolio
(Note that the risks are not additive as the oVeisM is a product of the different risk
distributions, and the different factors are catedl).

FigureC.5
Sour ces of Risk for Existing Assets. Onshore
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Source: Platts Powervision and UKPYWWWw.elexonportal.co.)KkNFPA e-roc data, and NERA analysis

Note:  The marginal contribution to the standardvid¢ion of revenues is calculated as the standadation
of the revenues, minus the standard deviationwedmaes where the individual component is set to the
average over the period. The variables are muégpbnd interact with each other so are not adeitiv
“Captured Market percent” refers to the ratio oageload prices captured by the generator (We
assume an hourly reference index for generatiomf@fD so it falls away). The analysis shows the
captured price percent is lower for high wind ygaso contributes negatively to volatility.

= To the right of the Total Standard Deviation (reépddrom above as the first pair of bars),
the additional bars break down the total volatiiitio six contributing factors. The
“marginal contribution” of each component to ovéevallatility is calculated by removing
each volatile component one at a time. So for ganif volume (the first factor) is
fixed at the average annual volume, the residulaltNioy would be about 12 percent
under the RO and would completely disappear (§)ahe remaining volatility would be
zero) under the CfD scenario. Therefore, we caleulze marginal contribution of the
volumegisk to be 20 percent — 12 percent = 8 pericethe ROC scenario and 15 percent
for CfD.

% The “marginal contribution” to the standard déigia of revenues is calculated as the standardatiewi of the revenues,

minus the standard deviation of revenues wher@tlieidual component is set to the average ovep#r@d. As the
risks are not perfectly correlated the marginaltidbations decline with the number of risk sourcasthe sum of each
marginal risk source is smaller than total riskover price” refers to baseload power price. “Baisik” refers to the
captured power price being different form the baaelpower price. As we assume an hourly referemex and
perfect day-ahead foresight of generation thisés(ly) zero for the CfD mechanism.
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The result for the second individual factor sholaat the overall volatility of revenues
drops by around 7 percent points when we removesppwice risk by fixing baseload
power prices at their average level over the periuhce the generator is not exposed to
the baseload power price under the CfD regimendixhis price does not affect revenue,
and there is no associated impact on volatilityne@ed bar shown for Baseload Power
Price).

The fourth set of bars, “Captured Market Price &fers to the proportion of annual
baseload power prices captured by the generatoe. n€gative contribution to volatility
for the ROC regime suggests that in the histopeaiod considered, high wind years may
have been associated with slightly higher “hairttdghe baseload price. There is no
difference in the “Captured Market Price %" foet@fD contract, which (in this
example) we assume always captures the strike migdless of the power price.

The fifth set of bars shows the impact of the R@ICg The small negative contribution
from ROC prices is because ROC prices are modgnaggjatively correlated with output.

The sixth set of bars shows the contribution frofd Gayments, which contribute
negatively to revenue volatility — that is, theglstise revenue — in the CfD scheme.

The overall change from the ROC system to the Gfdesn therefore incorporates (i)
reduction in baseload price risk (ii) loss of tlwatility associated with the captured
market price percent, which mitigates the overalatility and (iii) loss of the mitigating
effects from the ROC price.

Figure C.6 shows the corresponding results fohoifs wind. Here, the reduction in risk is
smaller due to (i) the smaller contribution of ristim the power price and (ii) larger loss of
counteracting effect from the ROC price. Botheli#inces are due to the fact that electricity
market revenues are a much smaller proportiontaf tevenues for offshore assets, because
they receives 2 ROCs instead of 1 per MWh.

95

In fact, some “basis risk” remains under the @Dwind generators, because the captured revertually depends on
the day-ahead reference price, rather than the prtually captured by the generator. We havesitgcted the
differences between day ahead and spot priceistjfised example presented here.
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FigureC.6
Sour ces of Risk for Existing Assets: Offshore Wind
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The above analysis is constructed for a portfolimaltiple assets. To validate these results,
we conducted a similar analysis for each indivicagdet. The resulting standard deviations

are shown in Figure C.7. As evident from this feguhe revenue volatility is consistently
lower for assets under the CfD regime than undeR®C regime. The magnitude of the
reduction of standard deviation, however, varigssaterably across different assets. The

wind farms represented in Figure C.7 also diffeage, and the figure groups the wind farms

by location and in order of age.

FigureC.7
Aggregate Risk Reduction for Existing Assets
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Figure C.8 shows the time series characteristich®power price and the load factor. This
illustrates how th@ower price riskncreases over timevhilst load factor / volume ristoes

t% In other wordsthe longer the holding period, the higher relatimgortance of price
risk compared to volume risk.

FigureC.8
Time Series Characteristics for Power Price and Wind Output (2005-2013)
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C.1.2. Scenario-Based Analysis: Long Run Revenue Un  certainty & Negative
Prices

Whilst the previous section focused on risks ta&xg assets over a limited period, this
section is analyses the change of risks for tleeoifan asset from development through to
construction/operation. We also make allowanceshi® likelihood that power price

volatility could increase in coming years as mortelimittent generation comes on the system.
We find that:

= OQverall Pricerisk is smaller under CfD than the ROC system, in Vi@ the historical
analysis;

= Adverse effect of negative priceson valuation islimited.

In order to perform this analysis, we created eoftygtical new offshore wind asset with an
assumed commissioning date of 2015. By constnucéind consistent with the government’s
current proposals, the NPV of the expected reveineam over the life of the asset is set
identical in the CfD and the ROC regime. We thealgsed the impact on the project value
of varying the outturn world from the initial exgation in both subsidy schemes.

For the purpose of illustration we assume inflai®@ percent, £155/MWh strike price and
WACC of 10 percent. We assume the ROC price & prices grow in line with inflation.

%  Formally, the time series properties of powéres and load factors are different: the autocati@h coefficient for

power prices is much higher than for load factpossibly even aandom walk This means that, whilst load factor and
power price risks in any given year may give rissitilar risk, over the long run, load factor riskerages out, whilst
power price risk does not..
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Figure C.9 shows 3 illustrative scenarios for thel@ion of the power price. In the base
case, we assume a 3.3 percent growth in the paveer gonsistent with the trend from 2003-
2013. We then created two illustrative scenariosiad this, with a high case of 5 percent
annual growth and a low case of O percent growth.

FigureC.9
[llustr ative Scenarios for Baseload Power Price
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Additionally, we created &olatile price scenariavhere the baseload price is as in the base
case, but where the within-year variation increasgsificantly, such that prices occasionally
become negative. (In this scenario we assume ®peot prices are negative by 2630

Figure C.10
[llustrative Volatile Price Scenario: Price Duration Curve
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9 Please note that this is likely to be more exi&r¢hat the reasonable range of uncertainty.
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Figure C.11 shows the changes in present valuesjonse to different price assumptions.
Column 4 shows the effect of a volatile price scEnavhere we assume prices go negative
and subsidy top-up is capped at the strike pridee. find that:

= The NPV of an asset under ROC subsidy responds togawer changes than CfD; and

= In theory, if the probability of negative pricesgmored when setting strike prices the
CfD performs slightly worse than the ROC systent,dur estimates suggest the impact
is too small to change required actual strike grice

FigureC.11
Exposure to Power Price Changes and Negative (Volatile) Power Prices
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Appendix D. Quantification of Time-Related Risks

This section sets out the quantitative analysihaee undertaken to analyse the differences
between the CfD and the ROC subsidy schemes orkéyusources risks as raised in the
consultation responses, analyst reports and i&svi

= Duration Risk: Risksarising due to the shorter duration of supportreffieunder CfDs.

= Allocation risk: Risk that unexpectedly high budget commitmenteunhe Levy-
Control Framework (designed to limit the total clmstonsumers of renewable support
policies) result in government action to reducepsupfor futurerenewables capacity.
(We assume that the government honours “grandiatifesbligations to capacity that is
already commissioned and receiving support.)

= Construction Risk: Impact on project value @onstructiordelay.

D.1. Duration Risk

The duration of the CfD contract for most technasgs expected to be 15 years, whereas
under the RO the duration of support was typicallyyears® In this section we discuss the
change in risks associated with the shorter suldsadigon. In summary, we find that the

duration risk in itself does not merit a changéhia risk premium, as depicted in Figure D.1.

FigureD.1
Impact of Duration Risk on WACC

Market Risk in Year e Under both regimes the generator is exposed to the
16-20 same power price risk in years 16-20.
» The importance of subsidy revenues is shifted from |::>
years 16-20 to years 1-15 compared to the ROC

system
Enhanced » The frontloading of subsidies means the generator
Operational does not have to run if prices (or more accurately, @
Flexibility expected margins net of any operating costs) below

zero after year 15.

Net Impact Market risks unchanged. Operational flexibility has

limited value to generator

This is because the asset has similar or reduceketexposure compared to the ROC
system:

= Under a CfD a generator isexposed to the same market risk asunder the RO in
year s 16-20: Under both regimes the generator is exposed to ippree risk in years 16-

% https://www.gov.uk/government/policies/increasthg-use-of-low-carbon-technologies/supporting-séhe-
renewables-obligation-ro
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20. Although the relative proportion of revenuematg from market-revenues is
increased in years 16-20 compared to the ROC systesrsimply reflects a change in
the timing of the receipt of subsidies, with a dergbroportion from market revenues in
years 1-15 and an unchanged NPV of the subsidgmtre

» Thefrontloading of subsidies enhances operational flexibility in year 16-20:
Changing the timing of subsidies does not in itkdfl to a change in risk. However in
theexisting ROC system the generator is forced tdfoumll hours for 20 years to extract
the entire expected subsidy — even at times whene @re negative power prices. The
frontloading of subsidies means the generator doekave to run if prices (or more
accurately, expected margins net of any operatstsg fall below zero after year 15.
This optionality tends to reduce exposure to vaei&PEX inflation and negative power
prices after year 15. However, as our analysisvshthe net impact of this benefit on the
value of the asset under CfDs is limited due toalisiting.

Although the shorter duration of CfDs does cregtetantial for a magnification of volume
risk, this is largely symmetrical and/or diversifialbd®, we would not expect this to affect the
hurdle rate or WACC.

To quantify the value of the operational flexilyilidentified in item 2, above, we construct a
hypothetical generation asset and simulate its ftasis under four different simplified
scenarios — a Base Case and three others — artewedlculate the net present value (NPV)
of these cash flows. We compare the NPV under@mdgime lasting 20 years to the NPV
under a CfD regime lasting 15 years.

To isolate the potential impact of operational itbéiity, we construct a scenario in which the
potential differences are deliberately starker iy might be in a real-world example.

Figure D.2 shows the present value effect of a {age (E30/MWh) increase in the
generator’s OPEX in three scenarios:

1. High Opex: We introduce an OPEX shock of £30/MWh. This ktala drop in NPV
of approximately 20 percent under both subsidymegi.

2. Power pricevolatility: Introducing negative prices leads to a slightlpneo
performance of CfD due to the capping of suppoid pagenerators at a level no more
than the value of the strike price. In this scendioth the RO-supported and the CfD-
supported generator lose revenue if they genetaés\wower prices are negative, but
the RO regime also provides an up-side when poweegare high, which the CfD does
not provide.

3. Allow for despatch of generator: Allowing the generator to treat the £30/MWh
estimated opex as a fully variable cost would bthmgyNPV of the CfD-supported
project back on par with (slightly above) the RGGtem. This is because of the
increased flexibility of operation after year ¥5.

Although variable operating expenses are moevagit for technologies relying on fuels, such asraiss, wind and
solar technologies also have operating expensashuthmay be profitable to avoid if revenues frpower generation
are expected to be very low.
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FigureD.2
Exposureto OPEX
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Figure D.3 shows the achieved load factor for déife years, using a high OPEX assumption.
This shows that the generator chooses to redupeitosignificantly after year 15 in the CfD
regime in response to the increased OPEX, bechisiadreaseghe overall profit to the
generator. This does not happen under the ROE@myls¢cause the generator would forego
significant subsidy by choosing not to generate.

FigureD.3
Load Factor in responseto OPEX shock
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D.2. Allocation Risk

Increased allocation risk was one of the most conyncited concerns mentioned in the
consultation responses and identified during ingusterviews. By allocation risk, we mean
the risk that unexpectedly high commitments unberitevy-Control Framework (designed

to limit the total cost to consumers of renewalleport policies) result in government action
to reduce support fduturerenewables capacity, either in the form of a redustésidy or
reduced accreditation probabilities. (We assumetiigagovernment honours “grandfathering”
obligations to capacity that is already commissibard receiving support.)

There are three key differences between the projpGfie and theexistingROC regime:

1. The subsidy allocation is locked in earlier, whiah,else equal, increases certainty for
the investor;

2. A corollary or related feature is that the allooatis less flexible (because it commits the
government to a certain expectation about impacthe LCF), which makes investors
less able to adjust their project in response &mghs in installation costs or technologies,
or to re-scale projects; and

3. The total subsidy commitment is significantly moareertain under CfD (because it
fluctuates with the wholesale electricity pric&adiing to the risk of forced (unforeseen)
changes to the system. This reduces certaintyaofadoility of funds, particularly toward
2020.

We find that:

= Compared to future allocation risk under an Withoutearly lock-in, there does appear to
be a benefit of the CfD’s early lock-in, which reeés risks. Compared to WACG@s they
would have been with an unchanged ROC procedyr2015-2016, the WACC is likely
to be lower with the early accreditation as in@i® than late accreditation (as in the
ROC regime).

= Compared to the allocation risk in the RO regimeunfll now, we find no significant
benefit of the early lock-in: To date, precedemttfee ROC regime has been that there has
been no significant constraint on the amount ofgmts which could be accredited
ROC<% and banding reviews have been announced in advsymenymous with a very
high accreditation probability. Compared to therentallocation risk in the ROC regime,
it is therefore unlikely that the effect of the lgallocation has a significant effect on the
WACC.

= Compared to a counterfactual in which the ROC alion procedure would have been
adapted to the narrowing LCF bands, thus there direct effect. However, due to
uncertainty of government expenditure, the polisl of the CfD risk is higher than
under the ROC scheme.

100 Apart from dedicated biomass, which had a qussaciated with it.

NERA Economic Consulting 83



Quantification of Time-Related Risks

As shown in Figure D.4 we find that the net impaifcthese differences in allocation risk
alone results in a net increase in allocation cimkpared to the relevant counterfactual RO
regime.

FigureD.4
Impact of Allocation Risk on WACC

Allocation Lock-In » Early allocation means little exposure to allocation risk
compared to ROC
e Compared to current ROC regime this change is less E>
important
e Early lock-in would have happened anyway

Shocks to Fund * Risk of sudden government fund shortage higher; f
Availability Increased allocation risk pre allocation due to locked-in
government funds

Net Impact Early lock-in would have happened anyway
Relationship to power price means availability of

government funds is subject to shocks

D.2.1. The allocation process

Figure D.5 shows the differences in the allocaparcesses between the CfD to the current
ROC regime.

FigureD.5
Allocation Timing
~_ Contract Longstop
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Under the existing ROC system the commissioning determines the relevant banding
level (Highlighted as the hexagon-shaped “1” onldhue background). Until the
commissioning date there is no formal securityugfsort and the support level (banding)
also remains subject to change.

The allocation process for CfD system is more c@xplThere are a series of key dates with
(highlighted in steps 1-4 on a red background):

1. Application date: Projectsare eligible to apply at early stage of projectelepment. For
example, wind is eligible when it has secured plagupermission and accepted a network
connection offer. The developer needs to provigegovernment with a “level of
certainty that the projects are likely to progressonstruction.”

2. Contract Award date: Contracts will initially be awarded on a “First Cerhirst Served”
basis. Later, the government plans to move teatlon rounds. Following contract
award, all CfDs need to meet certain milestdn@s an early stage in project
development (c.1lyear). Failure to provide finanoiestone may result in termination of
the CfD contract.

3. Commissioning Window: Each project has a set commissioning window. T period
of time within which a project must commission mer to enjoy full value of CfD for full
duration of the contract. Support is granted faraximum of 15 years from the last day
of commissioning window. If the project is delaysalyond this date it starts to lose
support for the duration for which the projectatel

4. Longstop Date: If less than 95 percefit of the originally planned project is
commissioned by the Longstop date the strike psicgadually adjusted downward, in
proportion to the capacity shortfall. If less tr@mound 70 percent of the planned capacity
is commissioned, the CfD contract will be termimhtend the developer would have to re-
apply for support.

The key difference between the systems is that@tpfiocation in the CfD (Red hexagon
with a “2”) happens much earlier than in the erigtROC scheme (Blue hexagon with a “1”).

The early allocation has no effect so long asmljgets can be sure of
accreditation/allocation. However, if the accratiitin probability is less than 100% an uplift
is required to either the strike price or the WAD®rder to compensate for the probability
of stranded development costs. The more capitaln& before notification, the higher the
required uplift. For example, with a 90% accrdilita probability, 10% development costs
and a 10% WACC, developers would expect to loseofl#6venues due to allocation risk on
average. In order for developers to earn the reduverage return of 10%, an uplift of
around 15bp would be required on the cost of chpissuming a 20 year asset life. This is
shown in Figure D.6.

101 DECC (2013): “Electricity Market Reform Market-ofitract for Difference: Contract and Allocation ®view”,
https://www.gov.uk/government/uploads/system/upsbaiiachment _data/file/233004/EMR___Contract_forfddénce
Contract_and_Allocation_Overview_Final_28_Auduuit.
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FigureD.6
Required WACC Uplift to Compensate for Allocation Risk Under Different Allocation
Probabilitiesand % Capital Sunk Pre- Allocation

Impact on Cost of Capital (bp)
% Capital Cost Sunk Pre Allocation Announcement
0% 1% 5% 10% 25% 50% 75% 100%

5% 0 242 1057 1898 3973 @ 6696 = 8585 8585

> 10% 0 117 542 1009 2180 3808 4732 4732
% 20% 0 53 254 487 1103 1985 2510 2510
o 30% 0 31 151 294 687 1262 1609 1609
o 40% 0 20 98 193 459 860 1103 1103
% 50% 0 13 66 130 313 597 772 772
0 60% 0 9 44 87 213 410 536 536
'E_U 70% 0 6 28 56 139 271 356 356
3 80% 0 3 17 33 82 162 213 213
S 90% 0 1 7 15 37 73 97 97
< 100% 0 0 0 0 0 0 0 0

Source: NERA analysis. The figure assumes 1/3 of revenues come from the electricity market. This
means it is optimal to commission the project regardless of the allocation status if the sunk capital is
beyond 2/3 of NPV of revenues.

CfD subsidy allocation takes place after pre-dgwelent phase, whilst the ROC
accreditation only takes place once the projecommmissioned. The ROC system thereby
leaves investors exposed to the risk of for exaragianding review, or the introduction of
limiting subsidy availability. On the flipside, éaaccreditation leaves investors with little
room to change plans in response to for exampleggsato relative costs of different turbine
designs or similar. For example, deviations fro initially announced installed capacity
will be associated with an automatic reductionhef strike price.

D.2.2. The effects of the allocation process and al  location lock-in

() When comparing the RO regimeto the CfD regime in this context, it iscritical to
state clearly our assumptions about what regime the CfD should be compar ed to.

= Allocation risk is becoming increasingly importahte to the existence of the Levy
Control Framework, which stipulates a maximum speinfl7.6bn (2012 prices) by
2020. Allocation risk is important for a potentiehewable developer to the extent
significant funds have been sunk prior to allogatia.e. confirmation that the
renewable generator will receive support at a $igecievel for each unit of output. If
a developer fails to secure an allocation of fusidkhe desired level (or fails to secure
any allocation at all) the investment up to thahpoould potentially be wasted, or
could result in a stranded asset.

= As noted in Section 6 of the main report, aboveRME remit has been to assess the
difference between the expected final CfD regima ahnypothetical futurdRO
regime that would, for example, be subject to thestraints imposed by the LCF.
This implies that developers would face the riskosfer support levels, or none at all,
under the RO. It seems plausible that, faced thithincreased risk, developers and
Government would both find it helpful to have eazbmmitments of suppounder
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the RQ rather than to wait, as is currently the casé] commissioning for the level
of support to be fixed.

(if) Based on thisassumption, the differencesin relation to the early allocation fall away,
and the only remaining difference with a possible influence on WACC would be the
third one:

D.2.3.

Under the current RO, there has been no signifiegapéctation of constraint on the
volume of projects which could be accredited. Cared to the current allocation risk
in the ROC regime, there is therefore no signifidamnefit of the early lock-in offered
by the CfD, and therefore we would not expect WAC€lsvant tqpastRO projects

to differ from those relevant to CfD projects thanefit from early lock-in.

Under afuture RO system that was left unchanged — so that thaseincreased
allocation risk because of the lack of early commeitt — the early commitment
offered by the CfD regime would help to reducesigotentially offset in part or in
full by associated reductions in flexibility), atiterefore could have an impact on the
WACC.

Finally, under a future RO system in which thereswarly commitment to provide
comfort to developers that they would not missautin allocation, there would be
no difference between the RO and CfD in this resgecthere would be no expected
difference in WACC.

The LCF and shocks to availability of funds

The Levy-Control-Framework places a limit on theoamt of money which can be passed
through from energy consumers to renewable energlyel form of direct subsidies and
stipulates that DECC is required to take actiadhef subsidy exceeds the budget by 20 per
cent. The government recently published an extertsishe budget of £7.6bn (2012) by 2020.

In order to assess how realistic we think investoay view this risk we have projected LCF
spend to 2020 using NERA estimates. NERA’s ownyaimskuggests that although this
budget may, given an assumption of rising real pqwiees, be sufficient to reach the
government’s 2020 renewable targets (at least witie 20% LCF threshold), the risk of a
severe budget overrun (and subsequent rapid imtove is significantly greater under the
CfD scheme than under the ROC scheme becausezthefsubsidy payments under the
CfD is directly related to power prices, and therefvery uncertaif’

192 Government has set the LCF budget to allow for ttaogy over wholesale prices and other factors.
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Investors may fear that, if power prices were tbdignificantly below expectations in one
year, this would create significantly additiona¢égsure on the LCF, because every project
supported under CfDs would need to be paid mosapport. Under the RO, in contrast,
renewable generators would simply receive loweeneres — like all other generators. Given
the impact sudden shocks to the budget that caumr ocdler the CfD regime, investors may
have concerns that the government might be foreeespond rapidly by tightening rules or
lowering subsidy levels for accreditation at velnpid notice, thereby exposing developers
who have sunk pre-development costs. At the exrémestors may fear that a drop in
power prices could lead the governmentampletely stop accrediting new projects

In order to analyse the significance of the rel&lop between government expenditure and
power prices under the CfD regime, NERA createningle simulation of 1600 power price
paths based on historical volatility. For illustoa purposes we have kept the average power
price constant in real terms. This simulation isigeed for illustration purposes only based
on historical data, and does not necessarily reptake views of either DECC or NERA
about the likely future path of prices, as it wagdnd the scope of NERA’s work to
undertake detailed power price modelling.

The resulting distribution of power prices is shawirigure D.7. This figure shows the
dispersion of power prices in 2015, which widenstol2020 and beyond. The simulation is
based on historical power price volatility and meawversion rates. For each price path we
analyse the impact on government expenditure, asguypenetration of renewables as set out
in Table D.1. These capacities assuming the mgeokration implied by the government’s
Renewable Energy roadmap (2011), shown in Table D.2

FigureD.7
NERA Simulated Power Prices
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Source: NERA analysis on data fradww.elexonportal.co.uk
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TableD.1
I ndicative Renewable Ener gy Capacity Assumptions
Renewables Assumptions 2013 2014 2015 2016 2017 2018 2019 2 020
Existing And Under Construction
Onshore Wind GW 4.90 6.53 6.66 6.63 6.63 6.63 6.63 6.63
Offshore Wind GW 2.68 3.64 3.93 4.22 4.22 4.22 4.22 4.22
Biomass GW 1.17 1.68 1.91 1.35 1.35 1.35 1.35 1.35
Other Renewables GW - - - - - - - -
Biomass Cofiring GW 0.53 0.53 0.53 0.53 0.53 0.53 0.53 0.53
Hydro GW 1.49 1.49 1.49 1.49 1.49 1.49 1.49 1.49
Total 10.77 13.87 14.51 14.22 14.22 14.22 14.22 14.22
New
Onshore Wind GW - - - 0.55 1.35 2.19 3.05 3.87
Offshore Wind GW - 0.45 1.62 2.80 4.32 5.90 7.52 9.11
Biomass GW - - 0.18 1.21 1.69 2.20 2.72 3.22
Other Renewables GW - 0.03 0.06 0.09 0.12 0.15 0.19 0.22
Biomass Cofiring GW - - - - - - - -
Hydro GW - - - - - - - -
Total - 0.48 1.86 4.65 7.49 10.44 13.47 16.42
Grand Total GW 10.77 14.35 16.37 18.86 21.70 24.65 27.68 30.64
TableD.2
Energy Roadmap Renewables Mix
Energy Production (TWh) Capacity (GW) Implied Load Fa  ctors (%) Share of Total (%)
Low High Average Low High Average Low High Average Low High Average
Onshore Wind 24 32 28 10 13 12 27% 28% 28% 27% 23% 24%
Offshore Wind 33 58 46 11 18 15 34% 37% 36% 37% 41% 39%
Biomass 32 50 41 4 6 5 91% 95% 93% 36% 35% 35%
Marine 1 1 1 0 0 0 57% 38% 48% 1% 1% 1%
Total 90 141 116 25 37 31 100.0% 100.0% 100.0%

Source: NERA analysis based on DECC (2011) UK ReblevEnergy Roadmap

Figure D.8 shows NERA's analysis of the resultimgrébution of government expenditure

by 2020 for different power prices. According hese simulations, there is a 40 percent risk
that the government’s £7.6bn budget would be exbgadore than 10 percent by 20%0f
RES targets are met and the government does rpmnésn some other way to power price
fluctuations™®® The corresponding risk under the ROC scheme &dio 0 percent.

Note that our simulation focuses exclusively onribk of breaching the LCF due to
unforeseen changes in the wholesale electricityeprit does not consider rationing of
subsidies that would have taken place in both regimfor example, because of higher than
expected uptake or lower technology costs.

103 https://www.gov.uk/government/uploads/system/agiiattachment_data/file/48128/2167-uk-renewabézggn

roadmap.pdf

104" please note that the central projection of spe@®20/21 is significantly more than targeted Hy@C

105 The objective of the simulation is to show anragjmate range of outcomes of power prices baskyson a

simplified analysis of historical volatility of pav prices. We recognise that the volatility of poyerices may differ
from the past but it is outside the scope of thigget to analyse this aspect in detail,
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FigureD.8
Government Expenditure by 2020
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In practice, we expect that the government woute &ction prior to 2020 if the levy-spend
were significantly above the threshold. Howeviee, government’s ability to do this depends
on how many projects have secured an early commitoreder the CfD, as explained in the
following. Figure D.9 shows our baseline projed&d/-spend distributed by type. The vast
majority of spend is related to ROC/CfD expendituF®r the purposes of illustration, we
show the CfD/ROC spend in two different categories:

1. “Old Assets”: Levy-spend to assets of past vintagdsch cannot be changed by the
government without retroactively changing eithendiag or strike prices for those assets,
i.e. abandoning the “grandfathering” principle; and

2. “New Assets”: Levy-spend on assets which are casiomned a particular year, support
for which may more easily be changed without vialathe “grandfathering” principle.

The chart suggests that the government budgetimiixpectationpe sufficient to meet the
targets. However, therg significant risk it is not sufficient
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Quantification of Time-Related Risks

Budget Spend: Pre-Committed vs. In-Year
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Figure D.10 shows the government levy-spend imadlectricity price scenario.

FigureD.10

Budget Spend on Low Power Prices (10" Percentile)
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Here, the government budget is exceeded by more2@aercent (indicated by the arrow).
Also note that a growing proportion of the subsstheam igpre-committed This pre-
committed (*Old”) levy-spend relates to assets Whiannot be touched without violating the
grandfathering principle. In turn, the only took#able, changing new asset allocations,
becomes increasingly blunt. For instance, in tbenario the government would have to
respond by reducing allocations by 25 percenttjusie within the LCF+20 percent. In
practice the government’s ability to control budge¢rruns will be even more limited than
the chart suggests, because the early allocatiamsn@ere is a significant lag to response.
This situation would not arise under the ROC schemiere subsidy payments do not
depend on the power price as in the CfD systemttadovernment is therefore much more
able to forecast expenditure.

The strong relationship between the LCF spend laaghower price combined with the large
fund lock-in, leads to significant allocation riskthe event of low power prices by 2020.
Figure D.11 shows the number of new projects aéfbtel given a 10% LCF threshot@®

FigureD.11
% of new projectsfundable given a 10% threshold
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An allocation probability of 93% (2018/2019) an®662019/2020) would translate into an
addition to the WACC of between 1-11 bp (2018/204:%) 7 and 70bp by 2019/2020
respectively (as shown in Figure D.14) for pre-depment costs of 1-10% of total costs. In
summary, an adder of between 5-40bp might be apptep However, the magnitude of this
figure highly sensitive to the assumptions on popréres and the government’s response to
policy overruns.

106 There is a hard threshold of 20%. We have saleb®®b, as a figure half way between 0 and 20% éwegnment
intervention intended to reflect that it DECC wthlink about allocation procedurbsforeit reaches the hard limit of
20% in order to make sure that it does not bretch i
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As noted previously, we understand that Governrhasttried to set the LCF budget
envelope to accommodate the uncertainty of speddrudfDs, and there is some flexibility

or “headroom” built in to estimates. We have retiéel our estimates of this in our
simulations. If in the future the costs of achngythe renewable energy target look likely to
exceed the LCF budget, then the legal obligatioméet the 2020 renewable energy target
could result in the LCF budget being revised. Aged above, we are not able to judge which
of these two policy constraints would be likelypt@ve stronger.

FigureD.12
Required WACC Uplift (bp) to Compensate for Allocation Risk under Different Power
Prices (2019/2020)

Power Price LCF % Capital Cost Sunk Pre Allocation Announcement
(£/MWh)  Availability 0% 1% 5% 10% 25% 50% 75% 100%
<20 0% . . . . . . . .
20-30 12% 0 97 456 856 1865 | 3270 @ 4108 4108
30-40 29% 0 32 155 300 702 1287 1644 1644
40-50 52% 0 12 60 120 290 554 719 719
50-60 81% 0 3 15 31 76 150 198 198
60-70 100% 0 0 0 0 0 0 0 0
70-80 100% 0 0 0 0 0 0 0 0
80-90 100% 0 0 0 0 0 0 0 0
90-100 100% 0 0 0 0 0 0 0 0
>100 100% 0 0 0 0 0 0 0 0
Uncond. Avg 65% 0 7 35 70 172 333 436 436

Source; NERA analysis. Assumes 1/3 of revenuespioavar market revenues, which means a project will
commission regardless of subsidy allocation if ntben 2/3 of development costs are sunk. Uncanmnditi
average is the average LCF availability includirng tow probability of very low power prices and LCF
availability.

D.3. Construction Risk

We refer to the impact on value of unforeseen cansbn delay as construction risk. As
shown in Figure D.13, construction risk is smaifethe CfD regime than in the ROC system
for small delays but potentially larger beyond libreg stop date.

Our analysis suggests that the impacts of a cartgirudelay are broadly similar under the
CfD and a hypothetical future RO regime, once etgredegression is taken into account, but
that there is a potentially significant differerangsing from the differences in allocation risk
that are set out above.
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FigureD.13
Impact of Construction Delay on WACC
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The impact of a project delay for offshore wingketched in Figure D.14, assuming
perfectly comparable regimes, taking into accobiat ROC banding degression has recently
increased the risk of construction overrdfiDelays can be divided into three types of
delays:

1.

Within Commissioning Window: These delays have similar effects in RO and the CfD
regimes as all revenues are simply shifted intduh@e. The cost of a short delay is
approximately equal to the real WACC percent parye

Beyond Commissioning Window: For delays which exceed the commissioning window,
the delay starts affecting the subsidy years aeliév the CfD. For offshore, a delay of
up to 2 years after the end of the commissioningdawv (lllustrated as a “3Y delay”

from the beginning of the commissioning window)kaes effect of reducing the NPV of
revenues by approximately 24 percent. This igélsalt of the combined effect of 3

years of discounting at the WACC (~-25 percent) bimad with the loss of two years of
subsidy discounted (-7 percent of revenues) anaehigower prices and inflated strike
price due to later commissioning (+8 percent)thinROC regime the subsidy period is
unchanged. However, because the assets are aedrizder than expected, the project
would be subject to banding degression. Giverctiieent embedded banding degression
for offshore wind this leads to a slightly largéfieet than the loss of one year of subsidy
in the CfD regime (29 percentf However, the exact relationship depends on the

107

108

We assume a predefined banding degression cemiswith the degression of strike prices. The R@@ding is set
consistent with strike price degression such thasset with planned commissioning in 2019 recestiéise price of
135 £/MWh or 1.54 ROCs. We assume an asset comomeskin 2015 receives 2 ROCs or strike price & £8MWh.

The difference is sensitive to the assumptioROLC degression. For comparability between the §ffem and the
ROC system we have assumed all projects would BémdRtral in absence of any shocks. This meane ikean
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assumed banding degression and could be eithegmhighHower than the CfD
mechanism. .

3. Beyond Long Stop Date by default means the CfD subsidy either falls aesatjrely, or
needs to be renegotiated. For an offshore winet éilsat means that about 2/3 of the
project revenues are at risk. The level of subaithjevable depends on the availability
of funds and available strike prices at the timamgflication. Under the ROC regime, the
developer would also have been exposed to this kHekvever, in the ROC regime the
risk of sudden government fund shortages is musfedpso there is no sudden jump in
the re-allocation risk.

FigureD.14
Effect of Construction Delay for Offshore Wind Asset
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In order to quantify this re-allocation risk we louon the analysis of allocation risk as set out
in the previous sectiof?® Table D.3 sets out a simplified calculation af #xpected loss and
equivalent WACC adder compared to the ROC schertieeievent of missing the long stop
date. There is a notable increase in expectedisis if power prices are below £30/MWh
anddelay risk is more than about 10 percent. Thizisause:

implied banding degression of the ROC regime. Wadlbanding the reduction after 3 years would beet@ent of
value for the ROC regime.

109 Note the difference in timing in this case, refato previous allocation analysis (i.e. ““mmediat
commissioning)
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Achievable strike prices upon re-application vary by power price due to Ltieget:
Power prices above £50/MWh: no strike price redurctequired; and
Power prices below £30/MWh: Significant strike prieductions or allocations.

= Expected loss depends on delay risk:
For a delay risk of 5 percent, the expected lospoximately 0.2 percent

For a delay risk of 25 percent, the expected ®$sst over 1 percent.

TableD.3
Expected L oss due to Re-Allocation after Construction Delay

Power Price Required Strike Risk of Delay Exceeding Long-Stop Date
£/MWh Price Reduction 0% 1% 2% 5% 10% 25% 50% 100%
<20 -68% -0.6% -1.2% -2.9% -5.8% -14.5% -28.9%

20-30 -40% -0.4% -0.7% -1.8% -3.7% -9.2% -18.4% -36.7%
30-40 -15% -0.3% -0.7% -1.3% -3.4% -6.7% -13.4%
40-50 -2% -0.5% -0.9% -1.8%
50-60 0%
60-70 0%
70-80 0%
80-90 0%
90-100 0%
>100 0%

-0.5% -1.2% -2.4% -4.8%

Average Expected Loss:
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TableD.4
WACC Adder (bp) due to Re-Allocation after Construction Delay

Power Price Required Strike Risk of Delay Exceeding Long-Stop Date
£/MWh Price Reduction 0% 1% 2% 5% 10% 25% 50% 100%
<20 -68% 0 8 15 38 76 186 360 681
20-30 -40% 0 5 10 24 48 119 234 450
30-40 -15% 0 2 4 9 18 44 88 173
40-50 -2% 0 0 0 1 2 6 12 24
50-60 0% 0 0 0 0 0 0 0 0
60-70 0% 0 0 0 0 0 0 0 0
70-80 0% 0 0 0 0 0 0 0 0
80-90 0% 0 0 0 0 0 0 0 0
90-100 0% 0 0 0 0 0 0 0 0
>100 0% 0 0 0 0 0 0 0 0
Average Expected Adder 0 1 1 3 6 16 32 64

Source: NERA analysis

We have limited evidence on the risk of exceedimglong stop date but have conducted
high level research on construction overruns oftéxg offshore wind farms. This suggests a
very low rate of delays exceeding the long stoe H&tand that the probability is no larger
than approximately 10 percent.

If we assume the risk of exceeding the long stdp abetween 2 percent and 10 percent, the
expected loss due to allocation/construction issigtween 0.2 percent and 0.5 percent which
would correspond to a 5-10bp addition to the WAGC®ffshore Wind compared to the

ROC regime.

The increased risk is mainly relevant for Offshdéfind developments which have very high
strike prices combined with the risk of sudden dpg of government funds. Biomass and
Onshore Wind construction times are so short thatléss likely the government would be
able to change much even with substantial construciverruns.

10 This may be due to selection bias as we only anehs commissioned. The delay risk may also bhdrifor new
wind farms to the extent they are larger or furtinem shore.
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Appendix E. Market Testing the Estimated Hurdle Rat e
Reductions

E.1. Market Testing

In section 6.2.5 above, we concluded that the anpfathe changes in risk exposure, most
notably from removing power price risk was liketylie of the order of between 50 and 175
bps basis points in real pre-tax WACC terms dependhn technology.

If one assumes the cost of debt remains fairly teonigwe return to this assumption below) a
WACC reduction of 50-175bps on a pre-tax basis i@sph reduction in the cost of equity of

c. 125-450 bps for an illustrative gearing leve?6fo*

As the upper end in particular implies a very digant reduction in the required return on
equity DECC asked NERA to “market test” the restritsn removing power price risk, so as
to confirm that the expected reduction in the WAGConsistent with the associated
expected reductions in the cost of equity and debt.

In this context it is worth bearing in mind thaisthange was derived using market evidence
from a number of related sources that were chasapproximate the impact on the
renewables sector in the absence of direct magkat@h that sector. Hence the estimates
themselves are already market-tested to a degree.

We discuss below what further market evidence veg tis cross check our empirical
findings on the effect from reduced market exposainel we caveat the difficulties associated
with isolating the effect on individual WACC compnts.

E.2. Theoretical Issues with Testing Individual WAC  C Components

One limiting factor associated with possible matksting is the difficulty associated with
assessing just one aspect of the change from th R@ CfD FiT scheme. Under standard
financial theory, a reduction in the (systematiclatility of cashflows will, at least in theory,
result in two conflicting changes to tlmst of Equity, i.e.:

1. A lower asset beta for renewable projects undeCliteFiT scheme woultbwer the
required return on equitgll else equal. This follows directly from the CkRelationship
described in section 2 and would also apply inothedels that consider other factors
alongside systematic volatility. It is difficult test this empirically from share-price data
because there are no listed pure play renewabtesaers with liquid stock and sufficient
data history. However, there is an emerging consefrem analyst reports which
supports this argument (see section 3).

2. However, lower volatility of revenues would leadcmmpanies taking on more debt. A
higher gearing level increases the riskiness afedtwdders’ returnsall else equalwhich
in turn leads investors to requirdi@her return on equity for the same investment.

111 A pre-tax range from 50-175bps implies a postrémge from 39-125bps, which translates into aeasigs.125-450bps
when we assume the whole impact is on the 30%\eghire.
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Therefore, we would expect a higher gearing levdttleast in part offset the reduction in
the required return on equity described under 1).

The above shows that it would be difficult to igeléhe effect on the Cost of Equity from a
reduction in power price exposure, to the exteat We would expect it to be accompanied
by changes in the other WACC parameters (i.e. lnigharing levels).

Similarly, standard financial theory would suggsit there are two effects on tBest of
Debit:

1. Lower power price exposure could lead to lower obstebt financing, on the back of
more stable cashflows.

2. However, as we discussed above, revenue stabititydin theory allow investors to take
on more debt. The Cost of Debt would rise as aequmsnce, as the extra fixed-obligations
from higher leverage increase the risk of defaultankruptcy.

The above shows that it is difficult to isolate thdividual impact on the Cost of Equity and
Debt (as opposed to the impact on the WACC as deyfrom reduced power price
exposure. It would therefore appear most promitortgst the WACC impact rather than the
cost of equity or debt impact separately.

E.3. Practical Issues with Market Testing Individua | WACC
Components

A more important practical problem with market ilegtthe evidence is that there is a limited
sample of listed, pure play renewables companiase/ibetas we can observe (in fact, Drax
and PNE Wind are the only candidates for this ége)t'2 However, neither of these provide
good “market tests” as Drax share price is stijhgicantly influenced by the development of
its coal-fired units while PNE Wind’s exposure be tUK market is too limited to be
meaningful. For these reasons, we also use eguithyst reports and stakeholder interviews
to sense check our conclusions on the WACC / dostjwity impact of the power price
reductions.

As set out in detail in section 3, analysts hay®red &'significant reduction in risk”
suggesting that a significant reduction in the neglicost of equity would seem plausible. In
addition a number of interviewees confirmed theadrcange of DECC’s proposed reduction
in the hurdle rate, which is towards the low endhefrange that we quantified based on
market data in section 6.2.2 and 6.2.3. Othersididsee any proven case for a hurdle rate
reduction. However, it is worth bearing in mindtttizere is likely to have been a strategic
element involved in these answers.

One other emerging theme from the interviews aradyahreports was that it is unclear
whether there is scope at present for the geaffagteliscussed above to take place. In fact,
there appears to be a general consensus amongstrinohterviewees that it is unlikely that

112 There are several other pure play renewablepanies which are listed; however, their share praze not liquid, due

to which inferences may be misleading and / or thay not have a sufficient history of data.
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projects under the CfD will see significant increas debt capacity relative to the RO levels.
Instead, the majority of interviewee responses ssiggl that there is at best limited scope for
expanding the debt share, to the extent that gpéeirels were already quite high under the
current RO arrangements (i.e. 70-80% for onshorel iarms, and close to 70% for offshore
wind). Based on industry response, the increageaming is not likely to exceed c.5% (see
section 5)** Consultation responses do not discuss a significapact from gearing either.

Financial theory suggests that a reduction instsbuld affect both the cost of equity per se
and gearing capacity. We don’t observe this latfct here - in our market consultations —
potentially because of the offsetting impacts ofaity premium / construction risk etc.,
which investors may be pricing into the requiretime on equity, as discussed in section 6.6.
Feedback from both consultation responses andftirydinserviews suggests that such a
novelty premium may exist, which would make it inspible to isolate the impact on the cost
of equity from the reduction in power price aloAgain, it is worth bearing in mind however,
that there is likely to have been a strategic efgrnmesolved in these answers.

E.4. Conclusions

The analysis above shows that there are theoreticheémpirical issues with identifying the
impact of a single factor on the cost of debt aquity individually. These are confounded
by the fact that there is no direct pure-play tst¥ renewables comparator with sufficient
history and stock liquidity that we could use todiket test” directly.

Instead we have undertaken extensive consultafiomadket participants in order to test our
postulated hypotheses on the issue of a possitiletien in the required return on equity.
One central element emerging from our market tgstias that investors do not expect
gearing capacity to increase significantly, whiabubd seem incompatible with a reduction
in the equity hurdle rate towards the top end éfittitial range. It is worth bearing in mind
however, that there is likely to have been a gjfatelement involved in these answers and
that in the long-run there may be some scope foeased gearing as e.g. German onshore
wind projects have seen higher debt levels. Thesdts from the market testing align with
our conclusions that there may be significant leerga effects but smaller short-run effects.

113 We note that based on our review in Part B gividlence from Germany, that German retail investened wind farms
are often 90% leveraged suggesting that in the-tandhigher gearing levels may be achievable. Harethe limited
experience with the CfD FiT framework may explaimestors’ current reluctance to use higher leverage

NERA Economic Consulting 100



International Benchmarking

Appendix F. International Benchmarking
F.1. Selection of Case Studies

In this section we perform an international benciiinmg of the proposed rates of return
under CfDs in the UK (as per DECC's initial propls$against those under different
incentive schemes in other countries. To the éxttext information is publicly available we
have collected international evidence mainly frammgary local sources, i.e. ministries,
regulators and companies as well as consultancyaeadiemic reports.

In the absence of direct evidence on the chanperdie rate from an RO system to a CfD
system we have collected evidence onlé¢helsof hurdle rates under different support
schemes. In connection with a view on the relatisie of such schemes compared to the
proposed CfD scheme these estimates can provigel@ation of minimum and maximum
bounds for the expected hurdle rate under the n@®ws€heme in the UK.

Together with DECC we identified the following enita for selecting RES support schemes
as potential case studies:

= Broadly comparable RES support scheme to eitheprihyigosed CfD FiT or the existing
RO scheme;

= Availability of authoritative evidence on hurdlgea either from market data, analyst
reports or surveys;

= “Relevance” of the technology as shown by eithgnigicant existing roll-out or at least
substantial roll-out plans at a stage where investdll have had to form a view on hurdle
rates.

According to these criteria we selected the folligweountries and technologies for closer
review:

= Germany — onshore wind, offshore wind, solar PV lainedhass;

= Denmark — onshore and offshore wind;

= Sweden — onshore wind;

= |reland — onshore wind;

» Netherlands — various.

We chose not to focus on e.g. the Spanish expexjevitich had also seen a significant
renewables boom as earlier estimates of the castpifal for renewable generation (as
estimated by the Comisién Nacional de Energia, @NE”, in 2016 are unlikely to be
representative of current rates of return and tleesérong evidence that there was a large gap

between available outturn rates of return and ege@tes of return, making it impossible to
derive a hurdle rate from market data.

114 The CNECALCULO DE LAS TARIFAS Y PRIMAS APLICABLES A NUBWSSALACIONES A PARTIR DE 2012
14 September 2010.
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In evaluating the available rates of return repbfte different countries and technologies we
take account of differentiating factors such as:
= Political risk and government default risk;

» The existence of financeability mechanisms (eayv,dost of debt financing through state-
owned development banks);

» [nvestor profiles active in the sector;
= Experience with and complexity of the system.

To the extent possible we quantify differencesurdle rates attributable to other factors, e.g.
by reviewing differences in country default riskusing financial market data to assess
difference in the cost of debt financing.

We discuss the main findings from this analysi®welith detailed case studies from
Germany and Denmark and more high-level views erother target countries before
concluding in Section F.5.

F.2. Germany

F.2.1. Framework

As one case study we review evidence on hurdls fateGerman renewable energy
developments. Germany has seen significant devedopof renewable capacity since the
introduction of the “Renewable Energy Law” (EEG)2000. The main developments have
been in the areas of solar, onshore wind and bisifsg® Figure F.1).

FigureF.1
Deployment of Renewablesin Ger many
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Historically Germany has offered a Fixed feed-ift4FiT) systent'®to all renewable
generators with FiTs differentiated by technologg & some cases also within technology
(e.g. wind farms in lower wind yield locations reeehigher FiTs). This differentiation was
designed to achieve rates of return in line withilketexpectations for all technologies while
FiT setting also contained a strong political elame

Under the standard system the FiT is guaranteadnmnal terms for 20 years, in some cases
with a stepped profile that involved higher paynsantearly years and lower payments in
later years. The support profile for offshore wisdomewhat different to other technologies
in that it offers a shorter subsidy period but leigRiTs during that period.

There is no cap on the total volume of support utite FiT regime that is made available
but concern about the electricity price increass®aiated with the recent increase in the
amount of power supplied by highly subsidised P\tsumas led to the introduction of
automatic monthly (for solar) adjustments of Fidime with the speed of deployment in the
previous months. In addition there have been abeurof revisions to the EEG that brought
adjustments to the FiTs available for technologibsre there was a notion that costs and
revenues had moved out of line (e.g. EEG 2004, B&®, and EEG 2012).

The 2012 revision of the EEG has seen the intraglucif an optional CfD FiT scheme as of
1 Jan 2012. Generators can opt in and out okttiisme at monthly intervals. Under this
scheme compensation for each technology consistsrairket revenues from power sold, ii)
the difference between the average market valadl pbwer generated by that technology
during the past month and the FiT that this geoemabuld have obtained and iii) a
“management premium” of 1ct/kWh for wind/solar @nh@5ct/kwWh for dispatchable
generators.

By setting a technology-specific reference pricdaurr(ii) and allowing operators to switch
back to the fixed FiT the German system lowergigieof the CfD FiT relative to the
proposed UK system. In addition the German systemenhe switch to CfD attractive for
wind in particular by setting what was consider@th¢ a generous “management premium”
that at 1ct/kWh provided a high absolute top uptred to the low fixed FiT for wind. As the
relative magnitude of the “management premium” sraaller compared to the FiT for
biomass and solar, take-up of the CfD system amdhgse was less pronounced. At the end
of 2012 80 percent of wind generators, 39 perckhtamnass and 7 percent of solar PV
generzliigrs were using the CfD FiT option accordintpe government’s monitoring

report.

Before comparing hurdle rates realised in Germartie likely hurdle rates required under
the UK CfD FiT system it is worth noting that arsigcant amount of the renewables
development in Germany has been financed by sroaléprivate or municipal investors.

115 The German fixed feed-in tariff in Germany fix@guaranteed price (in nominal terms) per kWhlerduration of 20
years. There are specific rules applying for offehweind.

118 Fraunhofer ISI (2013): Erste Ergebnisse im RahdenProjekts ,Laufende Evaluierung der Direktvaietang von
Strom aus Erneuerbaren Energien” geférdert durstBdadesministerium fir Umwelt, Naturschutz und
Reaktorsicherheit, p.7.
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E.g. According to the regulator’s register of powtations in Germany’ the “Big 4” energy
companies (E.ON, RWE, Vattenfall and EnBW) own léss) 5 percent of total onshore
wind capacity while 80 percent of solar PV instiétlas are rooftop size owned by private
retail investors;® often benefitting from cheap debt finance frontesawned KfW banR*®

The German literature on hurdle rates recognisgsiiese investors are likely to have
different hurdle rates than institutional investansl utilities, a finding documented and
explicitly recognised in German studies and thendte rate estimates. (see e.g. Fraunhofer,
2012)

F.2.2. Estimates of the Hurdle Rates for Different =~ Technologies in Germany
F.2.2.1. Onshore Wind

In a first step we have attempted to locate stoakket listed companies that construct, own
and operate onshore wind farms in Germany. Toethiswe reviewed companies listed in
the RENIXX renewable stocks index. However, thy @erman wind companies listed in
this index are Nordex (a supplier of components) BNE Wind, which acts primarily as a
developer but does not own a significant portfoli@ompleted wind farms. PNE Wind
would therefore act as an upper bound on the fiskvand farm over the life cycle.

We have reviewed analyst reports and market dakNi© Wind. As PNE Wind is not part

of the major stock indices analyst coverage igikaly limited. As per those analyst reports
that provide an estimate of the WACC for PNE Winelfimd an estimate of around 8 percent
post-tax, nominal with a slight implied downwardrtd*?® When calculating the beta for
PNE Wind over the last year using its stock prieeoalculate an asset beta of 0.55, higher
than regulated networks but lower than pure merchanerators such as Drax.

In order to get a broader view of required hurdes we have reviewed investor surveys of
hurdle rates. Figure F.2 shows the evolution pbreed hurdle rates for German onshore
wind over time as derived from a range of investawveys over time, undertaken by a
number of different research institutes.

17 Kraftwerksliste Bundesnetzagentur, dated 22 2013.

118 Knut Kiibler. EEG-Férderung der Photovoltaik: Ubden Anfang nach dem Ende. ENERGIEWIRTSCHAFTLICHE
TAGESFRAGEN 63. Jg. (2013) Heft 9

119 gee e.g. Frontier (2013): Comparing internatisngport for onshore wind, p. 2.

120 Gijven the lack of information about how the esties are derived, it is not possible to calculdiieafor-like real, pre-
tax WACC but generally real, pre-tax WACCs are eltsnominal post-tax WACCs in terms of magnitude.
Moreover, there is a degree of concern about thestness of these estimates as the implied reduictitne WACC
appears to be driven by an analyst applying theesaost of equity and debt to the (significantlyacging level of
actual gearing for PNE Wind. The analyst reportsidioprovide any further evidence on why this appfois chosen.
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FigureF.2
Estimates of the Hurdle Rate for Ger man Onshore Wind

Technology Pre—t;e\?\llACC NERA Comment
Allowed Return as per Chosen to provide a rate of return comparable to a
original EEG (2000)[3 3.3% - 5.3%* | safe asset in 2000 (5% -7% nominal, pre-tax)
Deutsche Windguard ok as cited in Schwabe et al (2011). Dt Windguard
(2008) 6.3% based on investor interviews
Dt Windguard (2010) 5.8% Based on discussions with financiers, experience

from work as project development adviser

Based on Deutsche Windguard supporting report

(2011), which was based on consultation /
BMU (2011) 5.1% - 5.4%* experience with developers. DWG endorsed top
end
DLR et al (2012) 6% AEiTEd

As above. Shows lower hurdle rates than
previously but doesn’t discuss reasons

Dt Windguard (2012) 4.8% - 5.3%*

Based on “detailed” discussion with investors,

O/ E 20k explicitly accounts for non-market rates of retail /
Fraunhofer ISE (2012) 4.2%-5.3% municipal investors. Original did not distinguigh

pre-tax or post-tax

Source: NERA Analysis. *Inflation assumption: 1.7%.

The above table includes (amongst others) a sefriegrdle rate estimates by engineering
consultancy Deutsche Windguard (DWG), which undesaegular surveys of wind
investors. DWG's estimates have been widely quiteldding in the international report for
the US NREE?! and in the documentation of the reasons for tHe 28vision of the EEG as
provided by the German Ministry of the Environm&t.The estimates reported by Deutsche
Windguard have shown a downward trend from 20080tk that can be traced to higher
gearing levels that investors are now willing toegat while the costs of debt and equity have
remained unchangéd® Other estimates of the hurdle rate for German amstvind have

been provided by research institutes DLR and Frai@nHSE. Of those two the latter are
more likely to be informative of current requiredrtile rates as these are based on detailed
investor surveys while the former use a commonadistrate assumption across all
technologies (an approach confirmed by one of tapmutilities we interviewed but not one
that is common across the board).

It is worth noting that the estimates quoted heeeexplicitly based on a sample that contains
both what can be classified as commercial investodsprivate and municipal investors. The

121 schwabe, P.; Lensink, S.; Hand, M. (2011). IEA Wirask 26 — Multi-national Case Study of the Finan€ost of
Wind Energy; Work Package 1 Final Report. NREL Repim. TP-6A20-48155.

122 BMU. EEG Erfahrungsbericht 2011 — Entwurf. Mayl20

123 E|sewhere in this paper (section 4 and 5 andeDjenview whether there is likely to be a similapamt on gearing in the
UK and whether this is likely to be the main drieéurdle rate reductions.
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German literature explicitly recognises that therfer are likely to have higher discount rates
than the latter two and that the results refleist tOur interviews with institutional investors
that invest in both Germany and the UK confirm tiiagion of higher required hurdle rates in
Germany with infrastructure funds and other insttial investors reporting hurdle between
6.5 and 10 per cent nominal, post-taX.

F.2.2.2. Solar PV

With a view to assessing the hurdle rate for sBlwe first reviewed market evidence on
Capital Stage AG, a stock-market listed companydias and operates large and medium-
scale solar PV installations across Germany. Hewaeis stock price proved insufficiently
liquid to estimate a beta and there was insufficigralyst coverage to estimate to source a
robust estimate of the WACC in that manner.

As a second step we reviewed estimated hurdle fatesslar PV from different sources.
Compared to onshore wind the availability of datenbre limited and the majority of those
estimates that are available (e.g. IE&ZSW, 2011 Bk, 2011) are based on conjecture
drawn from evidence on realised returns rather thasstor surveys.

Fraunhofer (2012) provides a recent estimate ohthidle rate for solar PV that explicitly
takes into account the fact that the vast majaftyolar PV installations in Germany are
owned by private individuals and not internatioimaestors; with the former having a lower
hurdle rate. The resultant estimates are shovngure F.3.

124 Nominal, post-tax rates are generally compartbleal, pre-tax rates with small differences ptidly arising
depending on the investor’s inflation assumptioms effective tax rates.
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FigureF.3
Egtimates of the Hurdle Rate for German Solar PV!%®

Real
Technology Pre-tax NERA Comment
WACC
. Chosen to provide a rate of return
A”.O\.Ned ST 3.3% - 5.3%* | comparable to a safe asset in 2000
original EEG (2000) (5% -7% nominal, pre-tax)
For DoEnv: Show (higher) outturn returns

IE & ZSW 4.3% - 5.3% and speculate that 6-7% (nominal, post

support cut) would be sufficient as increase
to 5% four years prior led boom

Apparently identical for rooftop and large-
scale. Based on consultant report that
0
BMU (2011) 3.3% assumes constant WACC across different
types of PV investment

Based on “detailed” discussion with
Fraunhofer (2012) 2.7% - 4.0% | investors, explicitly accounts for non-market
rates of retail / municipal investors

Source: NERA Analysis. *Inflation assumption: 1.7%.

A review of available rates of return for solar BMygests that these hurdle rates have not
actually been market-tested to a significant degeeavailable rates of return for solar PV
have been significantly in excess of the ratesmtedan Figure F.4.

As shown in Figure F.4 German FiTs for small-ssalar installations (which make up 80
percent of total capacity) coupled with fallinggas led to achievable returns far in excess of
the hurdle rates reported above. Development 26&8 saw significant reductions in FiTs
(63 percent since January 2010) as well as cossofar panels (c.50 percent since 2640)
and interest rates (e.g. the German government tadaedell from c.4 percent in 2008 to

c.1.5 percent in 2012). Combined with the contthtagid expansion of solar PV shown in
Figure F.4 these developments suggest that achéxaties of return have remained well
above hurdle rates making it hard to assess whttbeates reported in Figure F.4 truly
reflect rates at which German investors are wiltimgommit funding for solar PV projects.

125 A number of these estimates are of questionalblestness, e.g. IE&ZSW show outturn rates and speculate on the
difference between the hurdle rate and the outiaten In addition it is not clear whether the BNRD11) estimate that
assumes rooftop and large-scale PV WACCSs are the aad reverse engineers the required rates ohretuequity is
justified.

126 Monpolkommission (2013): Sondergutachten Energie
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FigureF.4
Available Rates of Return for German Solar PV*?’
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Source: NERA adaptation of IE&ZSW report for Federal Environment Dept (2010). We cut the “2010 proposed”values in the
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So far we have not been able to verify these huatks against evidence provided by
institutional investors, given the limited numbésolar PV investors active in Germany.

F.2.2.3. Biomass

The available evidence base for biomass investmei@grmany is even more limited than it
is for solar PV while those pieces of evidence #ratpublicly available are not robust
market-tested evidence, e.g. because they areplitidy derived (e.g. DLR et al.) or
because they are derived using implausible assangte.g. a higher cost of debt than cost
of equity (BMU, 2011). We therefore do not attacty significant weight to the figures
reported in Figure F.5.

127 |t is unclear from the IE&ZSW paper whether thesgorted rates are pre-tax or post-tax.
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FigureF.5
Reported Hurdle Ratesfor German Biomass

Real
Technology Pre-tax WACC

Allowed Return; original o .+ | Chosen to provide a rate of return comparable fo a
. T Sale asset In o -/ Yo NOMinal, pre-tax
EEG (2000) 3.3%-5.3% fe asset in 2000 (5% -7% I, pre-tax)

NERA Comment

BMU Experience report does not actually list any
WACC but supporting document by research

o 0 institute DBFZ estimates range from 4.5% to 5.9%
BMU (2011) 4.5% - 5.9% on a real, pre-tax but warning that many estimates
are based on self-supply by wood companies rather
than purely commercial considerations

DLR et al (2012) 6% Assumed identical for all technologies

Source: NERA Analysis. *Inflation assumption: 1.7%.
F.2.2.4. Offshore Wind

Evidence from offshore wind is, in some ways, po&dly more informative as investment is
commonly undertaken by utilities which are morelikto have market hurdle rates.
However, offshore wind is a relatively new techmgldo be rolled-out in Germany, meaning
it has the least actual market testing from whactraw conclusions.

In Germany there are potentially higher asymmeisics borne by the generator for offshore
wind than in the UK. For example, the generator@aly reclaim approximately 90 percent
of lost sales revenue in the event of a distributisruption, such as a cable break.
Additionally, there are certain technical condidhat can make building a wind farm more
complex, including the requirement that all devetemts be out of sight from the shoreline.

We have relied on both industry and financier sesircommissioned by different parties to
the debate. The KPMG (2010) and Fichtner & Prog2643) WACC estimates were
commissioned by industry participants, wherea$tkik) is the Federal Environment
Ministry of Germany. The estimates are shown balowigure F.6. The apparent reduction
out to 2023 may be in doubt, given a gradual sgdieck of the offshore wind target.
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FigureF.6
Reported Hurdle Ratesfor Ger man Offshore Wind

Technology Pre-taRxe\z/i\IlACC NERA Comment

. R Chosen to provide a rate of return comparable to a
Allowed Return; orlglnal 3.3% - 5.3%* safe asset in 2000 (5% -7% nominal, pre-tax)
EEG (2000) This allowance did not trigger any new build

Based on Deutsche Windguard (2008); WACC
* 0
Schwabe et al (2008) 8.0% derived as risk uplift relative to onshore wind

Achievable rate based on modelling using
0
KPMG (2010) >8.44% developer data; deemed insufficient

Based on DWG paper (2011) following consultation

BMU (2011) 7.8% - 8.2% with financiers; warns that these are mostly
estimates as there is limited mkt-tested data

Fraunhofer ISE (2012) 8.1—-10.5% Based on “detailed” discussion with financiers

Fichther & Prognos 0 Determined during a finance workshop with industry

(2013) 7.85% and financiers (limited info on what was discussed
there)

. Projected increase in gearing capacity (assuming

Fichtner & Prognos unchanged ROE)

(2023) — forecast in 2013 5.68% Main driver is increased familiarity / tech progress

study (seemingly based on optimistic construction
assumptions)

Source: NERA Analysis. *Inflation assumption: 1.7%.

The available evidence shows fairly consistentestes for the pre-tax WACC of
approximately 8 percent with the potential to taler time, although, as noted, the Fichtner
& Prognos 2023 forecast may overestimate the remtudtdeployment is scaled back.
However, if we account for the reduction in théfiee rate between 2008 and 2013, this
actually implies an increase in hurdle rate ovaetiacross the sources. This is not
necessarily unreasonable given various drawbaateuertered in the sector in Germany.
Given the limited roll-out of offshore wind to datbe estimates that we present have not
been fully market tested and therefore should detéxd with due caution.

F.2.3. Plausibility Testing and Limitations
F.2.3.1. The Need for Plausibility Testing

We note that due to the lack of stock-market listiede comparators the majority of the
evidence on hurdle rates is derived from surveysranindustry participants including
investors and financial analysts. We note thatweakness of survey-based methods is that
these can be “gamed” by survey respondents whohaay an incentive to either overstate
their hurdle rate (if they believe that this wakld to e.g. higher strike prices) or understate
their hurdle rate if their incentive is to painpiature that their preferred technology is “cheap”
and by implication worthy of further support.

So far the estimates derived from such methods hawvgenerally been referenced back to
commonly used financial models such as the CAPMgchvis the standard model in financial
decision-making or the DGM or variants thereof, athaiccount for asymmetric risk such as
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the Third Moment CAPM and others. Below we undextthis referencing of the theoretical
model as a fresh approach to the issue that conepisnthe existing evidence.

Recognising the difficulty in finding suitable coanators for estimating the hurdle rate using
the CAPM we back-solve for the implied ranges offBAparameters that are embodied in
the survey evidence in order to arrive at a modeskel plausibility check of the existing
results. Drawing on generally accepted estimatggmmeral market parameters (risk-free rate
and ERP), gearing and the cost of debt we can balsle- for the implied beta estimaf&g.

Figure F.7 illustrates our approach to plausibiligting.

FigureF.7
[lustration of model-based Plausibility Check of existing studies

-

F.2.3.2. Plausibility Testing the German Estimates

Below we report the asset betas implied by themeleeunhofer ISE study using current
estimates of the risk-free rate and equity riskrpuen. Note that the Fraunhofer study did
not explicitly survey whether the estimates quatete pre-tax or post-tax’ We therefore

128 Note that these give an upper bound of the irdidieta that investors use as they may also beiagmyders for
“asymmetric risk”, which would further lower thesas beta.

129 we did confirm with one of the authors of thedstthat the reported values were nominal but tmestors had not
explicitly been asked whether the quoted value®\pee-tax or post-tax.
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provide a range that incorporates both optionsjrasgy that the quoted values are pre-tax
(Figure F.8) and assuming that the quoted valuepast-tax (Figure F.95°

FigureF.8
Implied Asset Betas (assuming pre-tax values)

Source PV-min PV-max Onshore Offshore
a Nom, pre-tax CoE Fraunhofer 6.50% 7.50% 9.0% 14.0%
b Tax Rate MNERA example 30% 305 30% 30%
C Nom, post-tax CoE a*(1-b) 4.6% 5.3% 6.3% 9.8%
d Mom RR Latest 1Y 2.00% 2.00% 200%  2.00%
e MRF consistent with BoE  £.00% 6.00% 6.00% 6.00%
f Equity Beta (c-d)fe 0.43 0.54 0.72 1.30
g (Gearing Fraunhofer 80% 0% 70% 60%
h Asset Beta {1-g) 0.09 016 0.22 0.52

FigureF.9
Implied Asset Betas (assuming post-tax values)

Source PV-min  PVW-max Onshore Offshore
a Nom, pre-tax CoE Fraunhofer 6.5% 7.5% 9.0% 14.0%
b Tax Rate MNERA example
C Nom, post-tax CoE a*(1-b) 6.5% 7.5% 9.0% 14.0%
d MNom RR Latest 1Y 200% 2.00% 200%  2.00%
e MRF consistent with BoE  6.00% 6.00% 6.00% 6.00%
f Equity Beta (c-d)fe 0.75 0.92 1.17 2.00
g (Gearing Fraunhofer 80% T0% 70% 60%
h Asset Beta (1-a) 0.15 0.28 0.35 0.80

Source: NERA Analysis

In summary implied German hurdle rates range frod8-0.28 for solar PV and 0.22 to 0.35
for onshore wind®" It is noteworthy that these are at or below el of a regulated
network (e.g. Ofgem used implied asset between &820.42 for the RIIO price controls).

This may reflect the fact that investors do noefany regulatory reviews over the life of the
asset although one would expect there to be sofsettifig pressure from inherent policy
risk for renewable energy, which a priori would eppto be higher than for regulated
networks due to the non-substitutability of netvgovkhile there are potentially alternative
sources of low carbon energy.

In addition it is worth noting that a large shafé&erman onshore wind and solar PV
investments have not been undertaken by globalsrsified utilities with a diversified
portfolio but rather by retail investors who mayt be applying the standards of a globally

130 Our modelling also assumes investors use “curestimates of risk-free rate and ERP. Based og-tem estimates
(as e.g. used by Ofgem in its RIIO price controig)lied betas are marginally lower still.

131 We do not discuss the implied offshore wind eatés in much detail as offshore wind is a relayiveitested
technology in Germany and therefore investorsiketylto apply hurdle rate uplifts outside the CAPM

NERA Economic Consulting 112



International Benchmarking

diversified investor (CAPM3¥*? In fact the Fraunhofer study, on which this pibilisy

check is based explicitly accounts for the fact thany of the RES investors in Germany are
retail investors who are not able to build a fulyersified portfolio and for whom the

CAPM is thus not the right benchmark.

These findings may explain why the implied asséadehown above appear very low
compared to UK estimates. Another factor, confulrbg the author of the study was the
perception that the German EEG support systenoisgeestablished stable system with
minimal risk for existing assets.

F.2.3.3. Potential Gap between reported German offshore hurdle rates and
actions of the ,Big Four*

Various pieces of evidence suggest that the UK Ingag more attractive destination for
offshore wind investment than the German marké&Nehas one German offshore wind
farm under construction, but its main focus indketor is on the UK. Further, Peter Terium,
RWE's CEO, was quoted as saying that the compawsithe UK as a less risky market for
offshore wind development®

There have also been several delays in the fingraoid construction of German offshore
farms. RWE’s annual results, released in March 26b&d a delay in the commissioning of
the Nordsee Ost offshore wind farm by more thara.ySimilarly EnBW has indefinitely
postponed the construction of the offshore windhfddohe See” and Strabag, an Austrian
construction company, has postponed planned Geoififisimore wind investments.

These examples again highlight that offshore wand relatively immature sector,
particularly in Germany, and the hurdle rates forol we have found evidence have not
been fully market tested for robustness.

F.2.4. High Level Summary: German Experience shows  lower hurdle rates
than DECC proposal but note limited commercial mark et testing of
these rates

» The German system has a mature fixed FIT scherpkaae for all technologies with the
option to switch in and out of the CfD mechanismaamonthly basis. The majority of
biomass and onshore wind have made the switctet€th mechanism. There is limited
evidence of a change in the WACC over the periatlttie CfD element was introduced,
at the beginning of 2012. However, we have beea tbbbtain informative evidence of
WACC levels under the mature FIT system.

* In Germany there has been significant recent depéoy of onshore wind, solar PV and
biomass (including many retail and municipal inees) but limited deployment of
offshore wind, which is still very much in its imfey. Across the technologies for which

132 As we are looking at the reported cost of eqaitly the impact of state-backed debt finance shaotdlay a role in

this case.
133 wind Power Offshore. Debt forces RWE to scalekhzftshore ambitions. 5 March 2013.
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we obtained data points, the German discount eatesonsistently estimated at 200bps
or more below UK CfD estimates across a rangeutfiss.

Technology L '
Pre-tax WACC Pre-tax WACC Pre-Tax WACC
Onshore Wind 8.3% 7.9% 4.8%-6.0%
Solar PV 6.2% 5.8% <4%
Offshore Wind 10.2% - 12% 9.6% - 11.3% 7.85%

Source: NERA Analysis

= However, we do not believe that DECC should setsrased solely on the German
experience. A significant share of investment imesgables in Germany has come from
municipal or domestic investors which tend to hiveer return requirements. This has
been corroborated through our interviews with ineesthat suggested commercial
entities have a hurdle rate closer to that of the'#}

= Another important factor to bear in mind is that therman regime is more established
and investors may therefore have a greater unaelis@ of the support scheme and place
more confidence in achieving their expected retufhst said, the CAPM plausibility
check that we carried out shows betas for solart@maeh extent onshore wind that look
low compared to asset betas that commercial inkebtve been able to accept in other
low risk investments. Additionally, limited deploymt in offshore wind has meant that
the hurdle rates reported for this segment mayadtlly market tested technology.

134 Note, however, that this is based on a small #aofinvestors who may have self-interested metivesuggest a
higher hurdle rate.
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F.3. Denmark
F.3.1. Introduction

This section sets out evidence on discount rates Denmark, which has a long history of
providing subsidies for renewable electricity gextien.

Table F.1 summarises subsidy regimes in Denmartrishore and offshore wind.

TableF.1
Danish Subsidy Regime

| |subsidy

Offshore Wind Fixed FiT/One-sided CfD for Strike determined in auction:
first x TWh of generation (max Horns Rev Il (2009): 51.8 ore/kWh
20 years) Rodsand Il (2010) 62.9 ore/kWh;
Anholt (2013): 105.1 ore/kWh
Onshore Wind 2014+: Asymmetric CfD for Subsidy grandfathered by vintage.
6600 hours Plans for certificate system in 2001
2008-2013: Premium FiT for initially postponed have since been
22 000 hours abandoned.
2005-2008: Premium FiT for
20 years
2003-2004: One-sided CfD for
20 years

2000-2002: One-sided CfD for
22000 hours

Source: Energistyrelséf?

The table shows that the Danish subsidy regimerishore wind has undergone a number of
relatively minor adjustments since 206.1t currently supports new developments with a
premium FiT for 2.5 years of full load, corresparglio around 10 years of generation at a
load factor of 25%. However, from 2014, the supgidriod will be shortened significantly

to 0.75 years of full load, or just 3 years assunanoad factor of 25%. Additionally, the
current premium FiT will be replaced by a one-si@#D in the form of a top-up payment to
the market price which is gradually phased outigher electricity prices. In contrast to the
proposed UK system there is no actual claw-batkerevent of high electricity pricé¥’

We understand that balancing responsibility liethwhe generator but that a separate subsidy
(2.3 ore/kWh) is provided to reflect balancing sost

135 http:/ivww.ens.dk/sites/ens.dk/files/undergruncsfning/el-naturgas-varmeforsyning/el/elproduktiboette-

vedvarende-energi/oversigt_over_afregning_og_stofett ve_22.04.13.pdf

136 subsidies have been grandfathered such thatetiffeintages receive different subsidy allocations

137 The asymmetric nature of the prices appears teftected in the strike prices, which are gengrsitjnificantly lower

than in the UK. For example, the premium for omsheind is currently 25 ore/kWh (approximately £2%Vh), only
just over half the price of a ROC. Danish wholegawer prices are generally similar to, or lovilean UK prices
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Large scale offshore wind farm subsidies are gdgeatocated through a tendering process,
and effectively take the form of a fixed FiT, batent tenders have failed to attract
significant interest® Subsidies are granted for a pre-specified volofrmutput (in MWh),
typically corresponding to around 20 years of exp@generation. Additionally, there is a
cap on the number of years of subsidy (maximumeis). The strike prices vary greatly
between wind farms but are all significantly belthese discussed for the UK, even taking
into account the shorter duration of the UK sulesidiThe recent strike price on the Anholt
wind farm (105.1 ore/kWh, 2012/2013) was more ttanble the first successful tender at
Horns Rev (51.8 ore/kWh, 2009) but is still sigcefintly lower than the prices currently being
discussed for the UK wind farms (£155/MWHJ. Moreover, unlike the proposed UK strike
prices, the Danish strike prices are not indexdahk

F.3.2. WACC Estimates

Table F.2 shows WACC estimates from different sesytased on observations for assets
from 2010-2012. These suggest WACC estimates mfoapmately 7-10 percent for onshore
wind and 8-11 percent for offshore wind (Nominalsptax).

The offshore estimates from EA Energianalyse aseth@n an analysis of internal rates of
return derived based on approximate capital exparedannouncements and assumptions on
OPEX. The calculation is sensitive to OPEX costuagptions.

The Onshore wind calculations are based on lesdblelsample data from small wind assets.
They may lack comparability to the UK due to théuna of investors (i.e. partly municipals
and co-operative investors).

138 Deloitte (2011) http:/imww.ens.dk/sites/ens.dég/undergrund-forsyning/vedvarende-energi/vinétkra
vindmoeller/havvindmoeller/planlaegning-fremtidédeloitte%20Havvind%20-%20hovedrapport.pdf

139 The strike prices may not be directly comparablthe UK strike prices due to differences in comstion costs, the
amount of transmission charges associated witgeéherators etc.
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TableF.2
WACC Estimates, Denmar k*4°

WACC WACC Details

(Nominal, (Real, Pre
Post Tax) Tax)

Onshore Wind, EA 7-10% 6.7%-10.6% Assumptions made for project finance
Energianalyse according to law allowing for “local
(2010) ownership”. Sample of 5 onshore wind

farms. (1 municipal wind farm and 1
positive outlier excluded)

Offshore Wind, EA 9%-10.8% 9.3%-11.6% Based on Internal Rate of Return of

Energianalyse Auctioned strike price on Rodsand II,
(2010) Horns Rev Il and Anholt.

Offshore Wind, 7.9%-9% 7.8%-9.3% Specific to Anholt and potential farm at
Deloitte (2011). Kriegers Flak. The 7.9% reflects (1)
[Beta assumptions from inclusion of a capex reserve and (2)
Dexia (2007) & Green-

X (2004)] fewer penalties for construction delay.

Source: Deloitt&" and EA Energianalys¥? cross checked againstfor example Hvidovre Vindielaeig*®
Real Pre tax WACC calculated assuming corporatedsx of 25% and inflation of 2.5% (average of 2010
2012)

These WACC estimates are likely to reflect theatiffg nature of the policy support offered
to each technology, so we must take care when madamparisons across technology and
across country. In particular, the riskiness sk#sin Denmark generally appears to be
higherfor onshore and slightlipwer for offshore than would be the case under thegseg
UK CfD system. For instance:

= Danish Onshore Wind appears more risky for investors than the UK CfBppsal, for
two important reasons. First, for assets consttlover the period 2008-2013 (the period
from which estimates of the WACC are derived) doeation of subsidy has been shorter,
limited to approximately 10 years of normal opemati Secondthe natur e of subsidy is
different — in particular, the Premium FiT meanseds are directly exposed to market
prices (as they are under the current UK ROC systbertrwould not be under the
proposed CfD regimé}f:

140 we performed a high level cross-check of thewtations performed by EA Energianalyse for IRRsf$hore wind

and estimated a range of 8.4 percent-10.5 pengcen§ percent-10.8 percent using the assumptiatedsby EA
Energianalyse. The results are sensitive to thEXO&@ssumption. All calculations are based on WAGGar the full
life of the asset, regardless of the duration efgtpport.

141 hitp:/iwww.ens.dk/sites/ens.dk/files/undergruncs§ning/vedvarende-energi/vindkraft-

vindmoeller/havvindmoeller/planlaegning-fremtidedsloitte%20Havvind%20-%20hovedrapport.pd, p85

142 http://www.ea-energianalyse.dk/reports/811_vindiess! oekonomi.pdip67. Overview: p72.

143 http:/iwww.hvidovrevindmollelaug.dk/nyheder/teggs materiale.pdf

144 For assets built for the period 2008-2013, theeelimit of 22000 full load hours which correspisrto around 10 years

of operation at a load factor of 25 percent. Fmeés commissioned from 2014, the subsidy horiztle/much
shorter (6600 full load hours) corresponding tauarb3 years of subsidy at a 25 percent load factor.
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» For offshore, therisksdiffer by development:

- Risksfor Anholt Offshore wind farm (~9%) may be comparable to UK CfD
proposals to some extent as there were specialgamaents for ensuring commitment
from the winning bidder, including a significantn@dty onconstruction delay. A
report by Deloitte suggests there was significané tpressure on the project
construction:*®

- Risks for theproposed offshore Kriegers Flak wind farm (~8%) were lower than
those for Anholt Offshore Wind farm due to smapenalties for construction delay
and the allowance of a reserve for constructionrove

» Risksfor other offshore developments (9-12%) may differ due to factorsuding;
lower development delay risk as the subsidy is granted on full load hours,emathan for
a fixed period; littledligibility risk, i.e. little capital needs to be sunk befibre support
level is secured via the auction; and finally, wveelerstand the construction risk may have
been lower as the TSO played a larger role in tlteagpnnection. For comparison with
the other estimates we should subtract about 1%advariations in the risk free rate, i.e.
the range is approximately 8-11% on a comparalssb&

F.3.3. Conclusion

Subject to the caveats noted above and the unagtaassociated with the WACC estimates,
the findings from Denmark for onshore of 7-11 patdgre tax, real) might be an upper
bound of the WACC for UK onshore assets (givenhig@er risk associated with the 2008-

13 Danish support regime) and the IRRs for offst{8r&2 percent, pre tax, real) might act as
a rough guide to a plausible minimum range of WA@&<2JK offshore.

This suggests the WACC for particularly onshoreduslower in Denmark than those
suggested for the UK CfD.

F.4. Sweden

F.4.1. Introduction

This section sets out evidence on discount rates 8weden, which provides support to
renewable energy using a ROC scheme not dissitoildne current UK system. According
to the Swedish Energy Agency the system camefiorée on the 1st of May 2003 and is
intended to increase the production of renewalgetetity in a cost-efficient manner. The
system replaced earlier public grants and subsisiems.

As the ROC support is not banded in Sweden thesfoEdevelopment has so far been on
biomass and onshore wind. Note that Sweden higmificant amount of hydro production

145 http:/iwww.ens.dk/sites/ens.dkffiles/undergruncs§ning/vedvarende-energi/vindkraft-
vindmoeller/havvindmoeller/planlaegning-fremtideédsloitte percent20Havvind percent20-
percent20hovedrapport.pdf

146 The risk free rate was approximately 1% higheemRodsand Il and Horns Rev Il were constructed/&ed govt

bond was 3.6% in 2009) than when Anholt was comioniesl (10 year govt. bond was 2.7% in 2011). Source
Danmarks Nationalbank (http://nationalbanken.sikbiank.dk/nbf/98226)
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but that a large share of this production is noturerated under the ROC schefffeWe
also understand that there are generally no PPAsry limited hedging’®

Sweden and Norway have combined their certificatasket as of 2012. Over the period

until 2020, the two countries aim to increase tpeaduction of electricity from renewable
energy sources by 26,4 TWh according to the Sweglsigy Agency. The joint market will
permit trading in both Swedish and Norwegian cesiks, and producers receive certificates
for renewable electricity production in either ctyn

Given the limited availability of hedging and thastence of an unbanded certificates market
the Swedish hurdle rate estimates provide a pleusiiper bound on the hurdle rate for the
UK.

F.4.2. WACC Estimates

The majority of renewables developments in Swedem bbeen undertaken by small players
with 96% of generators being classified as “smiajyI'the Swedish Energy Agency and the
top three players only accounting for 21% of t&®&S volumes-*°

Consequently, there is generally a limited amotdimformation on the hurdle rates used by
investors in the Swedish market. However, oneildetaase study is provided by the San
Giorgio Group’s (2013) review of the financing bktJadraas onshore wind farm on which
the next paragraphs draw heavif.

The Jadraas onshore wind farm was the largest omstiod farm in Sweden and
Scandinavian Europe at commissioning in May 201 38vas sponsored by a consortium of a
UK PE fund and a Swedish developer with debt chpitavided by commercial banks and a
Danish pension fund, the latter backed by the DaBigort Credit Agency. The case study
implicitly reports a real, pre-tax WACC of 6%%. The case study further describes that the
financing arrangements for the wind farm includeguarantee provided by the Danish
Export Credit Agency (EKF) in order to incentivisen-bank participation on the debt side.
However, as the EKF is required to lend on commaéterms under state aid rules the
implied hurdle rate of 6% can be considered torbenarket terms.

Subject to the caveats that there may have bebovapieffects from the export guarantee
(despite the provisions about headline rates) aadetct that this is only one data point the
Swedish hurdle rate estimates provide a potertiigh” estimate of the hurdle rate for the

UK.

147 See Swedish Energy Agency (2013): The electristyificate system 2012

148 Based on CPI (2013): San Giorgio Group Case Stiityrads Onshore Windfarm

149 see Swedish Energy Agency (2013): The electristyificate system 2012

150 Based on CPI (2013): San Giorgio Group Case Stiitirads Onshore Windfarm

151 The case study does not actually report a nufidbéhe cost of capital as opposed to the interau@ of return but it

can be inferred from comparisons between the putdisRR (and its sensitivities) and the (undisaipsrirdle rate
what the assumed cost of capital / hurdle ratehaille been.
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This suggests the WACC for onshore wind is loweBweden than what is currently
suggested for the UK CfD scheme, which is surpgigjiven the higher risks faced by
Swedish generators.

F.5. Conclusion on International Benchmarking Exerc ise

Our review of international evidence on hurdle sataggests that hurdle rates required in
other countries are generally lower than thosegseg by DECC, e.g.

= German estimates of the hurdle rate for onshore vafishore wind and solar PV are
€.200-400bps below DECC'’s current estimates ofatiz hurdle rate for a system that is
moderately less risky than the proposed CfD scheme;

» Danish estimates of the hurdle rate for onshorelaimd offshore wind are towards the
bottom of the range proposed DECC estimates defsjmiteg higher risks (onshore) or
slightly lower risks (offshore) than in the UK;

= Swedish estimates show a hurdle rate for onshard thiat is significantly below
DECC's estimates despite investors facing higrsksti

We also reviewed evidence from other countriesuigiclg the Netherlands and Ireland.
However, we did not find any new evidence on hurdtes required in these countries
beyond what has already been reported in previepsits for DECC. In Ireland there are no
listed renewables generators for which hurdle retesd be derived from market data while
the regulator who we contacted chose not to skeraadel. In the Netherlands there are no
listed developers either and to our knowledge tigeen® more recent evidence available than
the studies quoted in previous work for DECC (EGN).

While this may suggest that DECC's proposed huraties are comparatively generbs
there are a number of factors that need to be tatermccount when comparing rates across
countries, as follows:

= German studies explicitly account for lower rettgquirements of municipal / retail
investors and preferential debt rates, while in @&wethere may have been a spillover
effect from the state guarantee even if debt temagequired to be at arms’ length;

= Germany, Sweden and to a slightly lesser extentiaek have mature / established
system of FiTs/certificates;

»= In Germany the option to switch from a fixed FiTa&fD-type arrangement and back
provides additional protection;

= Our financial model-based plausibility check forr@any shows unrealistically low betas
for solar in particular; and

= German offshore wind hurdle rate not fully marketted due to limited deployment.

152 We do note that Frontier Economics found hurdtes for Polish onshore wind investments that weraparable to

estimates for the UK. However, these may not blg idmparable to the UK because of differencesoimtry risk
(Poland is only rated A-/A) and risk around thebgity of the support scheme (cf. Frontier Econosni2013, pp. 136-
137)
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Taking account of the above factors suggests tB&® should carefully consider the
comparability of the international evidence befooacluding that the international precedent
implies that its own estimates are too high or low.
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Report qualifications/assumptions and limiting
conditions

This report is for the exclusive use of the NERABamMIic Consulting client named herein.
This report is not intended for general circulat@rpublication, 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 indepahdeerified, unless otherwise expressly
indicated. Public information and industry andistatal data are from sources we deem to be
reliable; however, we make no representation éise@ccuracy or completeness of such
information. The findings contained in this repory contain predictions based on current
data and historical trends. Any such predictiomssabject to inherent risks and uncertainties.
NERA Economic Consulting accepts no responsibitityactual 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 tasethis report to reflect changes, events or
conditions, which occur subsequent to the datedfiere

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