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What is the problem under consideration? Why is government intervention necessary?

Reducing emissions from the power sector will become increasingly important to help us meet wider
decarbonisation goals. There are several reasons to believe that the current market arrangements will
not deliver power sector decarbonisation at lowest cost to the electricity consumer. Contracts for
Difference (CfDs) lead to a more efficient allocation of risk among investors, consumers and
Government than under existing policies, thereby resulting in decarbonisation at lower cost to the
electricity consumer.

What are the policy objectives and the intended effects?

The Government is committed to meeting the legally binding decarbonisation targets as set out in the
Climate Change Act 2008, and economy-wide carbon budgets. In addition, on 23 November 2012, the
Government agreed a Levy Control Framework (LCF) to 2020/21, which sets upper limits on spending
for electricity policies.

The policy objective is to facilitate meeting our decarbonisation targets at least cost to the electricity
consumer over the longer-term, while also facilitating the ability to stay within the spending limits
imposed by the LCF.

What policy options have been considered, including any alternatives to regulation? Please justify preferred
option (further details in Evidence Base)

The quantitative benefits of implementation of the CfD regime are modelled relative to a “basecase”,
under which existing policy instruments (the Renewables Obligation and carbon pricing) are used to
achieve the same level of electricity sector decarbonisation. The key benefits of decarbonising using
the CfD are reductions in financing costs for investors associated with reducting their exposure to
wholesale market risk.

In addition, we summarise (in Annex A) the rationale, principles and evidence in support of policy
decisions reached on key aspects of CfD allocation policy and contract terms.

Will the policy be reviewed? It will be reviewed. If applicable, set review date: 2018

Does implementation go beyond minimum EU requirements? N/A
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Summary: Analysis & Evidence

Description: Implementation of the generic CfD process

FULL ECONOMIC ASSESSMENT

Price Base | PV Base Time Period Net Benefit (Present Value (PV)) (Em)

Year 2012 | Year 2012 | Years 18 Low: High: Best Estimate: 10,200

COSTS (£m) Total Transition Average Annual Total Cost
(Constant Price)  Years (excl. Transition) (Constant Price) (Present Value)

Low N/A N/A N/A

High N/A | N/A N/A N/A

Best Estimate N/A N/A 1,900

chain plans?.

Description and scale of key monetised costs by ‘main affected groups’

Under EMR, carbon costs up to 2030 are higher than the 100g basecase, which achieves a similar
decarbonisation profile using existing policy instruments (RO and carbon pricing). This reflects EMR’s slightly
slower decarbonisation profile; in NPV terms, carbon costs up to 2030 are £1.3bn higher under EMR. The
institutional costs of EMR consist of both National Grid delivering their EMR functions and those associated with
setting up the single counterparty body. In addition, there will be associated administrative costs to energy sector
businesses (the costs of which cover the whole of the UK). In total, these costs (in discounted NPV terms, over
the period 2012 -2030) are estimated to range between £400m to £600m (in 2012 prices) — a mid-point estimate
of £0.5bn up to 2030 is used'. Lastly, there will be a small admin cost to Government for processing the supply

Other key non-monetised costs by ‘main affected groups’

BENEFITS (£m) Total Transition Average Annual Total Benefit

(Constant Price)  Years (excl. Transition) (Constant Price) (Present Value)
Low N/A N/A N/A
High N/A | N/A N/A N/A
Best Estimate N/A N/A 12,000

Description and scale of key monetised benefits by ‘main affected groups’

The total benefits of the EMR include savings in generation costs, capital costs, system costs, unserved energy
and interconnector energy (total of £12bn in the 100gCO2/kWh emissions intensity scenario).

The key benefits of decarbonising using EMR are achieved by reducing financing costs for investors and
minimising generator rents under high wholesale prices. The greater price certainty from CfDs allows financing at
a lower cost. The technology-specific hurdle rates used in this analysis are based on data and evidence drawn
from various sources. For the central assumption about 2030 carbon emission intensity (100gCO2/kWh), these
benefits are estimated to amount to £3.8bn up to 2030 in NPV terms (including administrative costs).

Other key non-monetised benefits by ‘main affected groups’
Qualitative analysis of detailed CfD policy is set out at Annex A

Key assumptions/sensitivities/risks

Some of the impacts described above may arise directly from primary legislation, due to the Secretary of State’s
powers to issue contracts directly outside of the generic process. We have not sought to attribute the benefits of
the CfD regime between those being enabled directly by primary legislation versus secondary legislation. The
aggregate savings from the reduced cost of capital under the CfD depends on the level of low-carbon investment.
Modelling assessing the impact of reaching different carbon emission intensities for the power sector in 2030
(100gCO2/kWh as reported above, 50gCO2/kWh and 200gCO2/kWh) can be found in the EMR |A3.

Discount rate (%) | 3.5%

BUSINESS ASSESSMENT (Option 2)

' Please see the ‘Electricity Market Reform — ensuring electricity security of supply and promoting investment in
low-carbon generation [Delivery Plan update: March 2014]’ Impact Assessment for more details:
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/288463/final_delivery_plan_ia.pdf

2 See Annex C.
3 See footnote 1
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Direct impact on business (Equivalent Annual) £m:
Costs: - ‘ Benefits: - Net: -

In scope of OI0O0O?
No

Measure qualifies as

| NA
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Background and Context

1. This Impact Assessment (IA) accompanies the secondary legislation for the EMR programme. It
considers the costs and benefits of long-term contracts to encourage investment in new, low-carbon,
electricity generation (“Contracts for Difference” or “CfDs”). CfDs are one of the main elements of
Government’s Electricity Market Reform (EMR) programme.

2. The CfD scheme will work by stabilising revenues for generators at a fixed price level known as the
Strike Price. Strike Prices are set by Government to attract a given level of investment in a particular
technology. The CfD is an agreement to pay the difference between the “Strike Price” and the
“reference price”— a measure of the average market price for electricity at a particular point*.
Generators will receive revenue from selling their electricity into the market as usual. However, when
the market reference price is below the strike price they will also receive a top-up payment from
suppliers for the additional amount. Conversely if the reference price is above the strike price, the
generator must pay back the difference.

3. For renewable generation, the CfD is intended to replace the Renewables Obligation (RO), the
current mechanism for supporting large-scale renewable electricity. The RO functions effectively as a
premium payment to generators, paid on renewable output, above the wholesale price:

e Eligible renewable electricity generators report the amount of renewable electricity they generate
on a monthly basis to the Office of the Gas and Electricity Markets (Ofgem).

e Ofgem issues Renewables Obligation Certificates (ROCs) to electricity generators relating to the
amount of eligible renewable electricity they generate.

e Generators sell their ROCs to suppliers (or traders), which allows them to receive a premium in
addition to the wholesale electricity price.

4. The Energy Act enables the Secretary of State to implement the CfD. The CfD will be a Private Law
Contract between a generator and the CfD Counterparty, a Government-owned limited company.

5. Since the last Impact Assessment was published in October 2013, DECC is proposing moving
straight to allocation rounds. This is because the pipeline of projects looks strong enough to permit
competition from the start of the regime for some technologies. If there is more capacity trying to
secure a CfD in a given delivery year than can be supported by the remaining budget for that year,
then a constrained allocation process will be run through an auction. Further information is available
in table 4 of Annex A below, with information on the auction design in Annex B.

Scope of IA

6. This IA focuses on the costs and benefits of CfDs, including the impact of policy decisions reached
on the following:

e “Generic” (i.e. applying to most renewable generation technologies) contract terms for the CfD;
e The generic CfD allocation mechanism, including Supply Chain Plan provisions.

7. Both of the above would be given effect by the secondary legislation published alongside this impact
assessment. Our policy on these areas is qualitatively appraised in Annex A.

8. This IA does not consider in detail the impacts of:

e The process by which the CfD counterparty raises money from licensed electricity suppliers to
settle difference payments under the CfD to generators (the “Supplier Obligation”) — this is the
subject of a separate |IA accompanying the EMR secondary legislation;

e The EMR Delivery Plan, including CfD strike prices (which were published in December 2013),
and budget allocation;

¢ Policy decisions on the technology mix or decarbonisation profile; or

e CfD policy applying to technologies and/or projects not subject to the “generic” CfD allocation
process (including nuclear and CCS), which is still under development (see footnote 24).

4 The reference price is calculated under the CfD using a formula designed to produce a standardised reflection of
the market price of electricity in £ per MWh for both baseload and intermittent generation. (See Annex A, Table 5
for more detalil).
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9. Much of the quantitative analysis presented is a summary of impacts of implementation of CfDs from
the March 2014 EMR IA accompanying the consultation on the EMR Delivery Plan®.

Policy Objective and Intended Effects

10. The Government is committed to meeting the legally binding decarbonisation targets as set out in the
Climate Change Act 2008, and economy-wide carbon budgets. In addition, on 23 November 2012,
the Government agreed a Levy Control Framework (LCF) to 2020/21, which sets upper limits on
Government spending for electricity policies, reaching a total of £7.6bn (in real, 2011/2012 prices)
annually by 2020/218.

11. The policy objective is to facilitate meeting our decarbonisation targets at least cost to the electricity
consumer over the longer-term, while also staying within the spending limits imposed by the LCF.

Rationale for Intervention
12. In summary, the rationale for intervention is that:

¢ Reducing emissions from the power sector will become increasingly important to help us meet
wider decarbonisation goals;

e There are several reasons to believe that the current market arrangements will not deliver power
sector decarbonisation at lowest cost to the electricity consumer; and

e CfDs lead to a more efficient allocation of risk among investors, consumers and Government than
under existing policies, thereby resulting in decarbonisation at lower cost to the electricity
consumer.

13. These points are explained in more detail below.
Government’s decarbonisation goals

14. Whilst the UK is on target to reduce its greenhouse gas emissions in 2020 by 34% on 1990 levels, in
line with carbon budgets and the EU target, the longer-term goals are more challenging. From 2020,
further deep cuts in emissions from the power sector are likely to be necessary to keep us on a cost-
effective path to meeting our 2050 commitments. Reducing emissions from the power sector will
become increasingly important to help us meet wider decarbonisation goals’.

Issues with current market arrangements

15. The reasons why the current market arrangements will not deliver power sector decarbonisation at
lowest cost to the electricity consumer are that:

e The current EU Emissions Trading Scheme (ETS) cap, and associated price, is insufficient and
not certain enough to deliver investment at the pace and scale required that is needed for the UK
to meet its 2050 targets;

e While the Carbon Price Floor (CPF) provides additional certainty over the minimum level of the
carbon price, it alone will not encourage the total amount of low-carbon investment required to
decarbonise the power sector; and

e Market failures associated with innovation mean the market would not deliver the required
investment even if the carbon price were to reflect fully the environmental costs associated with
CO, emissions.

These points are explained in more detail below.

5 ‘Electricity Market Reform — ensuring electricity security of supply and promoting investment in low-carbon
generation [Delivery Plan update: March 2014] Impact Assessment for more details:
https://www.gov.uk/government/uploads/system/uploads/attachment data/file/288463/final delivery plan ia.pdf

6 https://www.gov.uk/government/news/government-agreement-on-energy-policy-sends-clear-durable-signal-to-
investors

7 HM Government, December 2011, “The Carbon Plan: Delivering our low carbon future”, paragraphs 2.144 and
2.145 (https://www.gov.uk/government/uploads/system/uploads/attachment data/file/47613/3702-the-carbon-plan-
delivering-our-low-carbon-future.pdf).

In addition, new Government clauses have been added to the Energy Bill, which enable a 2030 decarbonisation
target range for the power sector to be set in secondary legislation. The decision to set a target range will be taken
once the Committee on Climate Change has provided advice on the 5th Carbon Budget, which will cover the
corresponding period (2028 — 2032), and once the Government has set that budget, which is due to take place in
2016. The power will not be exercised until the Government has set the 5th Carbon Budget.
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16. The EU ETS, a “cap and trade” system covering the EU electricity generation sector and energy
intensive industries, has created a market in carbon so that emissions across the EU can be abated
at least cost. Although the EU ETS has achieved certainty over EU net emissions, along with a
strong signal regarding the future level of the declining cap, the level of this cap (and associated
carbon price) is not consistent with the pace® and scale of decarbonisation that is needed for the UK
to meet its 2050 targets. Thus the carbon price signal resulting from this cap has not been stable,
certain or high enough to encourage sufficient investment in low-carbon electricity generation in the
UK.

17. The Carbon Price Floor (CPF), which came into effect from 1 April 2013, is in part intended to
provide greater support and certainty to the carbon price®. However, it alone will not encourage the
total amount of low-carbon investment required to decarbonise the power sector. While a higher
carbon price could lead to faster decarbonisation and drive a higher level of low-carbon investment, it
may not be sufficient to compensate for market failures associated with innovation.

18. Fossil fuel generators have benefitted over many years from learning by doing and the exploitation of
economies of scale. There is evidence that given the opportunity to deploy at scale, some low-carbon
technologies could reduce in cost. However, at current relative generation costs these technologies
would be unable to compete with mature technologies, even with the support of a carbon price.
Therefore, and given the “spillover” effects associated with innovation, in the short term there is a
case for offering additional support to low-carbon technologies to drive reductions in cost.

19.1t should be noted that since the last Impact Assessment, DECC is proposing to move straight to
allocation rounds. For established technologies, the move to competition reflects strong progress on
cost reduction and the well-developed pipeline. For less established technologies, our aim is to
ensure that that they have the opportunity to deploy at levels which enable continued cost reduction
and which ultimately support cheaper, competitive deployment in the longer term.

The rationale for choosing the CfD

20. The Impact Assessment accompanying the July 2011 EMR White Paper' explained the case for
CfDs against other potential options in more detail. In particular, it found that the CfD led to a more
efficient allocation of risk among investors, consumers and Government, by allocating risk to those
parties best able to manage or control it. In particular, the CfD:

¢ insulates investors in low carbon generation from fossil fuel price risk, which they are unable to
control, thereby leading to a reduction in the cost of capital to investors relative to alternative
support mechanisms and, in turn, reductions in the costs to society and consumers of securing
this investment; but

e maintains exposure to a fluctuating wholesale price for those technologies that are able to
respond to this signal in their operational decisions.

21. The paragraphs below explain in more detail:

e The issues that low-carbon investors face in managing wholesale price risk; and
e The difficulties of relying on market-based mechanisms to manage wholesale price risk.

22. Cost structures differ between low-carbon and conventional generation capacity investments. Low-
carbon investments are typically characterised by high capital costs and low operational costs, while
fossil-fuel generation tend to have relatively low capital costs and high operational costs. The current
electricity market was developed in an environment where large-scale fossil fuel plant made up the

8 The Impact Assessment on the level of the fourth carbon budget (page 12) explained how an “early action”
pathway — where greater emissions reductions are made early on — is more likely to be cost effective than an
emissions pathway that leaves greater levels of emissions reductions to later years
(https://www.gov.uk/government/uploads/system/uploads/attachment data/file/48080/1685-ia-fourth-carbon-
budget-level.pdf).

9 The Carbon Price Floor (CPF) sets a rising trajectory for the carbon price paid by electricity generators, which
raises the cost of electricity. The Carbon Price Support (CPS) rate — the tax on top of the EU ETS price to achieve
the CPF — is set to rise to £18.08/tC0O2 in 2015/16 and will subsequently be capped at £18/tCO2 from 2016/17 to
2019/20.

10 https://www.gov.uk/government/uploads/system/uploads/attachment data/file/48133/2180-emr-impact-

assessment.pdf

Page 7 of 46



bulk of the existing and prospective generation capacity, which presents a particular challenge for
investment in low-carbon generation.

23. In the current market, the electricity price is set by the costs of the marginal generator, which is
typically a flexible fossil fuel-fired plant. Fossil fuel generation therefore sets the price for all
generation in the market, including low-marginal cost low-carbon generation such as nuclear and
wind. This means that the electricity price, and hence wholesale electricity market revenue, is
typically better correlated with the costs of a fossil fuel-fired plant than it is to the costs of low-carbon
plant.

24. Non price-setting plant is therefore exposed to changes in the input costs, including both fuel and
carbon, of price-setting plant. If these costs increase, revenues for non-price setting plant increase; if
they decline, revenues for non-price setting plant also decline. Therefore whilst non price-setting
plant can benefit from increases in the input costs of price-setting plant — costs which the price-
setting plant can pass through — they are exposed to lower fuel or carbon prices in a way that price-
setting plant are not (i.e. the input prices of non-price-setting plants do not fall in line with wholesale
prices). This increases the risk of investment in low-carbon capacity relative to investment in
conventional capacity.

25. It is possible that for some technologies, the market will find ways of managing some elements of the
revenue uncertainty, such as through contracting between generators and suppliers or through
vertical integration of generation and supply. However this may result in unnecessarily high costs for
consumers given the costs suppliers incur in managing this uncertainty.

Description of Options
26. This IA accompanying a consultation considers quantitatively the following two high-level options:

e Basecase - the counterfactual scenario where EMR does not take place; and
e Implementation of the generic CfDs.

27. These options are described in more detail below.

28. We present a summary of quantitative evidence on the impacts of implementation of CfDs relative to
the basecase, based on the March 2014 EMR IA accompanying the EMR Delivery Plan'', which is
consistent with the latest policy on the terms of the CfD.

29. The policy on key CfD terms and the CfD allocation process has developed since 2010 with
significant input from stakeholders. The April 2014 CfD publications included a representation of the
CfD terms and an explanation of key elements of the detailed allocation process and how it will be
implemented. Annex A summarises:

¢ the policy decisions made on the detailed aspects of generic CfD allocation and contract terms;
¢ the rationale and supporting evidence base for these policy decisions; and
¢ the extent to which policy decisions are reflected in the quantitative modelling.

Annex B offers a high-level outline of the auction design and an explanation of key elements of the
detailed allocation process and how it will be implemented.

Basecase

30. In the absence of secondary legislation on EMR, we would not be able to implement the CfD regime.
As such, we would need to rely on existing policies such as the Renewables Obligation (RO) and the
EU-ETS and policies which the Government has committed itself to delivering, such as the Carbon
Price Floor (CPF) policy announced in the Budget 2011. The basecase attempts to achieve the
decarbonisation profile achieved under EMR using existing policy instruments, namely the RO and
carbon pricing.

31. The assumptions underlying the basecase are explained in more detail in the March 2014 EMR 1A'?,
and are summarised in Table 1 below:

11 See footnote 1
https://www.gov.uk/government/uploads/system/uploads/attachment data/file/288463/final delivery plan ia.pdf
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Table 1 Summary of basecase assumptions

2030 2049
emissions emissions
intensity intensity
gCO2/KWh ¢gCO2/KWh

92 23 Carbon prices increase to around RO support to meet 2020 renewable
£140/tonne in 2022, rising to around  target and 2030 carbon emissions
£175/tonne in 2030 and remains at ambition. RO stays open to new
that level until traded carbon prices renewable plants beyond 2017,
rise above this level (in mid-2040’s).  closing in 2037.

This is broadly consistent with long-
term decarbonisation ambitions.

Carbon pricing Renewables Obligation (RO)

Note: Analysis is also undertaken for two other emission intensity pathways — 50gC0O2/kWh in 2030 (leading to
50gC0O2/kWh in 2040 and 25gCO2/kWh in 2049) and 200gCO2/kWh in 2030 (leading to 50gCO2/kWh in 2040 and
25gC02/kWh in 2049).

Implementation of generic CfDs

32. The details of our policy positions on generic CfD allocation and contract terms are described in more
detail in and qualitatively appraised at Annex A. While the precise details of a number of the aspects
of the policy could likely be flexed to some degree without affecting the quantitative results presented
below, the aggregate impact of all these decisions is to make implementation of the generic CfDs
feasible.

33. The one aspect of contract design that does materially affect the quantitative assessment of CfDs is
contract length (see Annex B). The appraisal of this choice (from the perspective of a sample project)
is covered in a separate note's. In this analysis, hurdle rates are fixed across the different options on
CfD length considered, so there would be no difference between the options considered in the cost
to society (“resource costs”) of investing in low-carbon technology. However, there are differences
between the options considered in the lifetime NPV of support payments, so there is a distributional
impact.

34. Furthermore the total quantitative results presented below include the impacts of CfD deployment
that may not be subject to the generic CfD process (e.g. early-stage CCS projects and early nuclear
projects). This IA does not seek to distinguish between the impacts of generic CfDs versus
bespoke/non-generic CfDs (nor does it distinguish between those effects being enabled directly by
primary legislation versus those requiring secondary legislation). In addition, terms for non-generic
CfDs are not considered in this IA.

35. As a result of lower exposure to fossil fuel price risk and the greater price certainty offered by CfDs,
the cost of capital for investors in low-carbon generation is lower under a CfD for a number of
technologies'*. The technology-specific hurdle rates used in this analysis draw on data and evidence
from various sources — Oxera' (2011), Arup'® (2011), KPMG'” (2013), and NERA (2013)8.

2 Table 6

https://www.gov.uk/government/uploads/system/uploads/attachment data/file/288463/final delivery plan ia.pdf
13

https://www.gov.uk/government/uploads/system/uploads/attachment data/file/227491/CfD contract length note.p
df

4 See page 63 of the final Delivery Plan IA for hurdle rate assumptions:
https://www.gov.uk/government/uploads/system/uploads/attachment data/file/288463/final delivery plan ia.pdf
15 http://www.oxera.com/Oxera/media/Oxera/downloads/reports/Oxera-report-on-low-carbon-discount-
rates.pdf?ext=.pdf

16 https://www.gov.uk/government/uploads/system/uploads/attachment data/file/42843/3237-cons-ro-banding-

arup-report.pdf

17

https://www.gov.uk/government/uploads/system/uploads/attachment data/file/225619/July 2013 DECC EMR ET
R Report for Publication - FINAL.pdf
18

https://www.gov.uk/government/uploads/system/uploads/attachment data/file/267650/NERA Report Assessment
of Change in Hurdle Rates - FINAL.pdf
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36. Initial analysis for the EMR White Paper suggested that CfDs could reduce hurdle rates across all
low-carbon technologies by between 0.3 and 1.5 percentage points, depending on the technology
and investor class. DECC commissioned NERA Economic Consulting to review the existing evidence
on the costs of capital assumptions under EMR'®. This involved NERA considering evidence from
responses from the Draft Delivery Plan Consultation, Analyst Reports and Interviews with the finance
industry. In addition, NERA quantified the factors that these sources of evidence identified as
changing the cost of capital under CfDs relative to the Renewables Obligation. NERA assessed four
factors that would change the cost of capital under CfDs relative to the Renewables Obligation:
‘wholesale market risk’, ‘allocation risk’, ‘construction delay risk’ and ‘novelty premium’. The result of
the analysis shows that some technologies are now expected to see marginal increases in their
hurdle rate. For more information on these please see the fully NERA report?® and Annex H of the
EMR Delivery Plan?’

Cost-Benefit Analysis
Quantitative impacts of generic CFD implementation

37. This section compares the basecase to a scenario which decarbonises through CfDs but does not
include a Capacity Market.

38. Much of the quantitative analysis presented here is a summary of the impacts of implementation of
CfDs from the March 2014 EMR |A accompanying the consultation on the EMR Delivery Plan?.
Annex A of the March 2014 EMR IA explains the approach taken, including an overview of the model
used and key input assumptions.

39. Relative to the basecase outlined above, the March 2014 EMR |IA shows that the impact of CfDs
alone in decarbonising the power sector to an average emissions level of 100gCO2/kWh in 2030
would result in a positive NPV of around £10.2bn to 2030. Scenarios targeting an emissions intensity
of 50gCO2/kWh and 200gCO2/kWh in 2030 show net benefits of CfDs of £15.3bn and £9.0bn
respectively?®. We assume that taking forward secondary legislation on EMR enables the majority*
of the benefits of the CfD regime. Table 2 below shows the breakdown of monetised costs and
benefits in the 100gCO2/kWh scenario.

9 The full report is available at:
https://www.gov.uk/government/uploads/system/uploads/attachment data/file/267650/NERA Report Assessment
of Change in Hurdle Rates - FINAL.pdf
20 ibid
21 hitps://www.gov.uk/government/uploads/system/uploads/attachment data/file/267960/Annex H -
Modelling Assumptions.pdf
22 ‘Electricity Market Reform — ensuring electricity security of supply and promoting investment in low-carbon
generation [Delivery Plan update: March 2014] Impact Assessment for more details:
https://www.gov.uk/government/uploads/system/uploads/attachment data/file/288463/final delivery plan ia.pdf
23 All NPV estimates reported are inclusive of CfD administrative costs up to 2030.
24 Note: there are some impacts that arise directly from primary legislation, due to the Secretary of State’s powers
to issue contracts directly outside of the generic process. We have not sought to attribute the benefits of the CfD
regime between those arising directly from primary legislation and those being enabled by secondary legislation. In
addition, the detailed “generic” arrangements for the CfD are specific to renewable technologies. We will continue
to work closely with nuclear and Carbon Capture and Storage (CCS) generators on arrangements for CfD
allocation for these technologies.
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Table 2 Change in Net Welfare (NPV) — CfDs only, compared to basecase (emissions intensity in 2030 =
100gCO2/kWh)?®

NPV, £m (real 2012)

2012to  2012to 2012 to

2030 2040 2049
Value of carbon savings -1,300 -2,700 -4,100
Generation cost savings 2,000 4,600 6,900
Capital cost savings 7,700 15,000 20,000
Net Welfare System cost savings 420 730 1,000
Unserved energy savings 410 1,200 1,100
Cost of Interconnector energy saved 1,400 2,200 2,200
Change in Net Welfare 11,000 21,000 27,000
Change in Net Welfare* 10,200

Source: DECC modelling

*Inclusive of administrative costs of approximately £0.5bn up to 2030. Administrative costs have not been
estimated beyond 2030 (see section below on administrative costs for details).

40. The key benefit of CfDs is their ability to lower the capital costs associated with decarbonisation — up
to 2030 such benefits are estimated to be around £7.7bn in the 100gCO~/kWh scenario above
(£8.1bn in the 200gCO-/kWh scenario and £9.4bn in the 50gCO-/kWh scenario). The estimated
capital cost savings in turn reflect the combined impact of two factors:

e Financing cost impact: Benefits of decarbonising through CfDs rather than the RO and a higher
carbon price, in terms of the impact on costs of finance.

e Technology mix impact: Relative benefits of CfDs being better able to target a cost-effective
generation mix, in comparison to existing policy instruments.

Financing cost impact

41. The financing cost impacts are driven by the assumed reduction in the cost of capital for some
technologies provided by the CfD relative to the RO. In order to isolate the savings due to reductions

25 Figures do not sum due to rounding. Actual modelled change in net welfare is £10,650m, with approximately
£500m subtracted for administrative costs. This takes the change in net welfare to around £10,150m which has
been rounded to £10,200m. Administrative cost estimates are not estimated beyond 2030.

Carbon savings: The total carbon emissions for a year are multiplied by the appraisal value in that year to
determine the total carbon costs for that year. An increase in carbon cost, other things remaining constant, leads to
a decrease in net welfare.

Generation Costs: These are the sum of variable and fixed operating costs. The carbon component of the variable
operating costs is removed — the EUA price is accounted for in the carbon costs, and the carbon price floor cost is
a transfer between producers and the Exchequer so appears in the surplus calculations but not in the net welfare.
An increase in generation costs leads to a decrease in net welfare.

Capital Costs: All new build is included (plants built by the model, and pipeline plants). Construction costs are
annuitized over the economic lifetime of the plant, based on the hurdle rate. An increase in capital costs leads to a
decrease in net welfare

System costs: These are the sum of the costs of building and operating the electricity system (TNUoS and BSUoS
costs). These costs are calculated by National Grid models, based on DDM outputs. An increase in system costs
leads to a reduction in net welfare.

Unserved energy: The estimation of Expected Unserved Energy takes plant outage probabilities, technology mix,
demand and historical wind data and uses stochastic modelling to estimate a probability distribution of energy
unserved. The mean unserved energy is valued at VOLL (defined by the user, assumed to be £17,000/MWh). An
increase in unserved energy leads to a decrease in net welfare.

Interconnector energy: This measures the cost of electricity imported via the interconnectors net of the value of
exports. If imports are greater or wholesale prices are higher than the cost of imported electricity is increased,
scored as a reduction in net welfare.
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in the costs of capital, we compare modelling runs for EMR with and without CfD hurdle rate
reductions.

42. This reflects the efficiency of delivering low-carbon investment through CfDs, relative to an
alternative mechanism that would deliver the same generation mix but without financing savings. The
comparison is made using the EMR modelling without a capacity market.

43. The results suggest that, depending on the assumed level of decarbonisation in 2030, CfDs would
generate an NPV of between £2.5bn and £6.0bn from lower costs of capital (up to 2030, including
administrative costs), £9.8bn-£19bn up to 2040 and £15bn-£28bn up to 2049.

Table 3 Estimated financing cost reductions associated with the CfD (£bn, 2012 prices)

2012 to 2030 2012 to 2040 2012 to 2049
50gCO2/kWh 2.5* 9.8 15
200gCO2/kWh 6.0° 19 28

Source: Footnote 93 of the March 2014 EMR IA.
*Inclusive of administrative costs of approximately £0.5bn up to 2030.
Technology Mix Impact

44. There are differences between EMR and the basecase, which arise due to complexity in precisely
matching the decarbonisation profile and generation mix under EMR and the counterfactual.

45. Different technologies have different operating and capital costs, therefore cost-benefit analysis
results will be influenced by any differences in the technology mixes realised under EMR and the
basecase scenario. Of particular importance is the role CCS plays in decarbonising. A further
important factor is the difference in the new-build profile under EMR and the basecases. Comparing
EMR and the basecase, there are also differences in the generation mix induced by the capacity
market, with a greater proportion of OCGT plant and a lower proportion of CCGT plant built under
EMR.

46. These impacts are considered in more detail in the March 2014 EMR 1A,
Table 4 Disaggregated Change in Net Welfare (NPV) — CfD with Capacity Market (£bn, 2012 prices)

CiD 10,200 15,300 9,000

- Financing 3,800 6,000 2,500
Impact

- Technology Mix 6,400 9,300 6,500
Impact

Capacity Market 600 2,900 -400

Net Impacts 10,700 18,100 8,600

Source: DECC modelling - figures do not sum due to rounding.

47. The difference between the financing cost impact in Table 3, and the capital cost savings presented
in Table 2 reflect the net impact of different technology mixes on total capital costs, independent of
cost of capital savings. The remaining CBA categories also result from differences in technology mix
between the CfD and basecase modelling scenarios.

Administrative Costs
48. The administrative cost estimate of approximately £0.5bn consists of:

e The institutional costs of National Grid delivering their CfD Delivery Body functions;

26 Paragraphs 99 to 105:
https://www.gov.uk/government/uploads/system/uploads/attachment data/file/288463/final delivery plan ia.pdf
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¢ The costs associated with setting up the CfD Counterparty;
e Administrative costs to energy sector businesses.

49. The costs largely reflect:

e staff, IT, building costs and any external expertise which may be required for the institutional
bodies?’; and
¢ an estimate of the administrative costs of CfDs on energy sector businesses®.

In the consultation published in November 2013 entitled Supply Chain Plan Consultation Addendum to
Electricity Market Reform: Consultation on Proposals for Implementation, Government set out that, in
order to be eligible to apply for a CfD, applicants of 300MW generating capacity or more will need to
provide the Delivery Body with a letter from the Government certifying that they have an approved supply
chain plan for their project which meets a defined standard. The administrative cost estimates above do
not include estimates of costs to Government of reviewing supply chain plans or costs to businesses of
preparing supply chain plans. The administrative costs to Government of reviewing supply chain plans
are currently estimated to have a NPV cost to 2030 of around £0.3m (see Annex C). The detail of this
policy was published in the Supply Chain Plan Draft Guidance document®® on 29 April 2014.

Distributional impacts

50. The distributional impacts of the EMR package of measures, including price and bill impacts, are
explained in more detail in March 2014 EMR 1A%. As noted above (see “Scope of IA”), this IA does
not consider in detail decisions on technology mix and rate of decarbonisation, which are the main
drivers of the cost to consumer of low-carbon investment and in turn the distributional impacts of the
EMR package.

Equality impact

51. It is not envisaged that the introduction of Contracts for Difference will impact on measures of
equality as set out in the Statutory Equality Duties Guidance. Specifically, options would not have
different impacts on people of different racial groups, disabled people, men and women, including
transsexual men and women. There are also no foreseen adverse impacts of the options on human
rights and on the justice system. We will keep a watching brief on this but we are confident that any
issues have been addressed at the design stage without adverse impact on either human rights, or
on the effectiveness of the mechanism.

Assumptions

52. Annex A of the March 2014 EMR |A explains the approach taken to the quantitative analysis,
including an overview of the model used and key input assumptions.

27 Cost estimates should be regarded as tentative, as the component costs have not yet been fully determined.

28 The EMR White Paper IA presented estimates of the costs to energy sector businesses, both generators and
suppliers. These include application for CfD allocation and the costs of settlement (see section 3.8). The same CfD
energy sector business cost assumptions presented in the White Paper |A are used in this analysis.

29 Supply Chain Plan Draft Guidance Document: https:/www.gov.uk/government/publications/supply-chain-

gquidance.
30 Sections 3
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Annex C: General Regulations

Supply chain plans

57. The detail of this policy was published in the Supply Chain Plan Draft Guidance document’' on 29
April 2014. Developers of projects with a generating capacity of 300MW or more will be required to
submit a Supply Chain Plan explaining what actions they have taken or will be taking in order to:

e support the development of competition in supply chains (the ‘competition’ criterion);
e support innovation in supply chains (the ‘innovation’ criterion); and
e support the development of skills in supply chains (the ‘skills criterion’)

58. By introducing the Supply Chain Plan requirement, the Government is highlighting the importance of
supply chain development. Focusing on the way the projects are delivered can help develop the
industrial base, reduce cost and encourage participation by smaller businesses, and promote
innovation and skills. Publishing plans could help bring all developers up to the standard of strongest
performers in the sector. Taken together, the supply chain plans requirement has the potential to
increase competition and lower development costs.

59. In the report ‘Offshore wind cost reduction: pathways study’, published by The Crown Estate, it is
estimated that greater competition in each of the main supply markets (turbines, foundations,
installation, etc) can lead to significant cost reductions for offshore wind’2. Specifically the report
claims that:

e Increased competition could reduce turbine prices by up to 15% for projects taking final
investment decisions in 2020, lowering the levelised cost of electricity (LCoE) for the whole wind
farm by up to 5%.

e Increased competition may reduce support structure prices by 7% by 2020, reducing LCoE for
the whole wind farm by around 1%.

e Increased competition will reduce installation prices by 5% by 2020, reducing LCoE for the whole
wind farm by around 0.5%.

Overall, increased competition is expected by the Crown Estate to reduce LCoE for offshore wind by
6% by 2020 (including the impacts described above, plus impacts of competition on operations and
maintenance costs and array capital costs).

60. Furthermore, greater competition in the supply chain leads to lower risk over construction costs as
better management and understanding of risks are established across the industry to maintain
competitiveness. This, in turn, may lead to cost of capital savings due to higher gearing ratios, lower
risk premia charged by debt providers, a reduction in the developer’s return uplift, and greater
liquidity in the capital markets. The Crown Estate estimates that holding all other factors constant, a
one percentage point reduction in the cost of capital reduces the baseline LCoE for offshore wind by
about 6% or £8/MWh.

61. There are likely to be administrative costs to Government to review these plans; these are currently
estimated to have a NPV cost to 2030 of around £0.3m”3. The administrative costs to industry are
unknown but we would expect these costs to be at least as much as the cost to Government of
assessing the plans, and could be higher.

71 Supply Chain Plan Draft Guidance Document: https://www.gov.uk/government/publications/supply-chain-

guidance
72

http://www.thecrownestate.co.uk/media/305094/Offshore%20wind%20cost%20reduction%20pathways%20study.p
df

Note, the Carbon Trust also state in their report entitled ‘Offshore Wind Power: Big Challenge, Big Opportunity’,
that significant cost reductions in offshore wind installations are achievable through the introduction of greater
competition in the supply chain, although they do not quantify. Further information can be found here:
http://www.carbontrust.com/media/42162/ctc743-offshore-wind-power.pdf

73 This is the discounted cost of 9 Grade 7sG7s deployed for 3 months during the first allocation round, followed by
6 Grade 7sG7s deployed for 2 months during subsequent allocation rounds through to the end of the delivery plan
period, based on the pay scales published in DECCs most recent “Equal Pay Review”.
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62.

We have sought more evidence on the costs of these measures on business. A number of
developers stated that this process would not result in additional costs as the information required is
already collected. A few responders were concerned that the policy may result in a potential
administrative burden if the process / criteria are too ambiguous. This cost may be higher for smaller
companies. No quantitative evidence was provided and in order to lower the burden on suppliers we
have worked to ensure that the guidance for submitting a supply chain plan is clear and helpful. We
have also undertaken other measures such as running Supply Chain Plan workshops that allowed
interested parties to learn about the Supply Chain Plan requirement (and publishing the answers to
some of the questions raised online).

Provision of data to National Grid

63.

64.

65.

To improve the analysis and advice National Grid provides to Government it is important that the
EMR delivery body (National Grid) has the best data available. This would include build, capital and
operational costs of a plant which is receiving support through a CfD. Without this data there is a risk
that the information and analysis National Grid carries out will be less accurate and of less value than
would otherwise be the case.

In the EMR implementation consultation’* , October 2013, we consulted on how the EMR delivery
body would obtain data from CFD generators. In response to this consultation several stakeholders
gave support for the delivery body being able to collect this information to enable the best analysis.
Some raised concerns in respect of NG handling commercially sensitive information, the additional
administrative burden specifically to small business, requiring specificity in requests and that ‘calls for
evidence’ should continue.

Three options were considered by which the EMR delivery body could obtain this information.
i) Solely via the Counterparty Body

The Counterparty Body can collect and hand over commercially sensitive information to
National Grid if National Grid needs that information to perform a function given to them under
the Energy Act 2013 or the CfD. However from the illustrative list of evidence provided by
National Grid it is considered likely that not all this information could be collected via the
Counterparty Body because of limitations on the Body’s powers.

This potentially means that the Counterparty Body would not be able to collect some of the
data National Grid may require (based on their previous call for evidence).

i) Direct from CfD Generators

This would involve National Grid requesting information direct from CFD generators in all
cases.

As the Counterparty Body will already be collecting some of this information this route would
be likely to be seen as an increased administrative burden with the data being collected twice.

iii) Initially from the Counterparty Body and then direct from CED generators if required

This route would involve National Grid seeking information via the Counterparty Body in the
first instance as generators already have a contractual requirement to provide cost
information to the Counterparty Body, and only to seek further information direct from
generators if it is not possible to access it via the Body.

This is our preferred option and we are setting out in the EMR (General) Regulations 2014
that National Grid has a duty to firstly collect data available via the Counterparty Body and
also be given the powers to collect information directly from CFD generators if required. This
enables National Grid to obtain all the data it requires with the least administrative burden on
CfD generators.

Handling of commercially sensitive information and conflicts of interest

74

https://www.gov.uk/government/uploads/system/uploads/attachment data/file/255254/emr_consultation implement

ation proposals.pdf. Pages 257- 259
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66. We have confirmed that the Counterparty Body is able to transfer commercially sensitive information
to National Grid for use in their analysis. National Grid are not entitled to release such information
without appropriate consent.

67. Prior to EMR Secondary legislation coming into effect, The Government has a currently has legally
binding Confidentiality Agreement in place with National Grid. At conferral of functions, modifications
to NGET’s Transmission Licence will ensure that commercially sensitive information is handled and
protected appropriately.
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