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Can cooperate PPAs substitute
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Overview

Why are secured cash flows important for renewable (financing)

costs?

Can PPAs fully substitute public renewable tenders (and at which
financing costs)?

How could next-generation renewable tenders look like?
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Renewables generation costs
have fallen below current (and
projected?) wholesale power
market prices.

This of course raises the
following questions:

* Do we still need renewable
policies or can PPAs do the
job?

* And what form and role
should they take, if the
answer is yes?
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So what do (did) renewable policies do (financially)?

They subsidise(d) They provide risk mitigation
against market and regulatory risks
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Case 1: Assuming no PPA

The effect of stabilizing revenues on

renewable costs
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We compare 2 different policies — and no policy - ignoring PPAs (for now)
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Main model assumptions:
-Project finance

- Only secure revenue raises debt
- Cost of debt > Cost of equity

Analysis based on Neuhoff, May & Richstein
(2022)
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What happens when market revenues approach - and exceed technology costs?

Market value increases =
Bids sliding market premia fall
Total costs to consumers increase as compared
to CfD
At 0-bid equivalent to no policy
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Total costs contracts for difference

Total costs sliding premium

= = Strike price sliding premium ~ eeeee Strike price sliding premium (no risks)
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Case 2: Risks are taken over by

electricity consumers in a PPA

Can coop.erate EPAs substitute renewable tenders? NZOTI BERLIN
Dr. Jorn Richstein, 9. November 2022



. The impact on balance sheets and credit ratings

* Mismatch exists between

* PPA-contract lengths that
effectively lower
financing costs for RES
projects (~ 20 years)

* Future sales and contract
durations of electricity
consumers (often <=5
years)

* Thus entering in a long-term
PPA creates an open
(unhedged position) = a bet
on energy prices

Utilities

* Are exposed to retall
competition - final
consumers can leave

Contract length with final
consumers limited by law, or
consumer preferences /
credibility

Final consumers (Industry)

« Have future sales that is
usually limited to few years

« Especially energy-intensive

industries: yearly energy
OPEX exceed CAPEX
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Off-takers re-financing cost increase if signing long-term contracts
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* > Theincrease in the
(imputed) debt-equity ratio,
leads to a lower credit rating

* Long-term contracts increase «
off-takers financing cost (Fig
2)- and the higher the debt-
equity ratio, the stronger the -
impact
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Fig 2 - Extra re-financing costs for private off-
takers as share of contract value
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Off-takers re-financing cost increase if signing long-term contracts
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*  Taken the effect of cost increases into account, exposure to market risks and regulatory risks

increase cost by around 29% (assuming D-E ratio of 1.85)
. - Offtakers will only sign contracts if expected power market prices are higher than their debt
cost increase

* Thisisin line with the stand-alone risk calculations for RES projects exposed to power
market risks

*  And in-line with estimates by commercial experts of around 30% (Aurora Energy Research,
2018 & Arup, 2018)
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What is the scope for PPAs to meet 100% renewable targets?
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Scope for biggest 4 German utilities, and one steel
corporation (shifting to Green H2) to sign PPAs without
strong increases in credit costs is limited

PPAs are counted 50% towards imputed debt,
PPAs are 1/3 Wind Onshore, Offshore and Solar,
Debt-equity ratio increase is limited to 0.5, Steel
demand based on green electrolysis
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The case for continued and reformed

renewable tenders
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Risks in the power sector are to a large part political risks (strong CO2 prices needed

for decarbonisation, bidding zone reviews, electricity price breaks)

* Political uncertainty?

Lead EU lawmaker proposes carbon market rules to respond to

* 2 Incomplete (risk) B Eoss

mar ket53'4 fO r CO 2 an d Zom}:ie carbon markets to be shocked back to life

Arthur Neslen £92.Juli 2013 (updated: #43.Jui 2013)

electricity markets

* Renewables are
exposed to price risks
that incumbents are

not, because they are
price setting (CO, fuel
price risks)
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fossil fuels are not price
setting

1 Helm and Hepburn 2007, 2Chia.ppinelli and Neuhoff 2020, 3 Newbery, Reiner, and mm BERLIN
Ritz 2019, 4 Greenwald and Stiglitz 1986, 5 Vogt-Schilb, Meunier, and Hallegatte 2018



Proposal for renewable tender design

Passing on CfD conditions to companies
Contract for
difference
Energy-intensive Producers offer
companies register in CfD auctions
additional volume
in auctions
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Passing on contract conditions reduces
consumers' electricity price risk

Sources: Concept according to Karsten Neuhoff, Jom Richstein, and Mats Kréger, "Erneuerbaren-CfD-Pool fiir Indus-
triestrom” (2022) (in German; available online).
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Passing on CiD conditions simultaneously hedges energy-intensive companies and
electricity producers.

DIW-Proposal

Governments tender CfDs and
pass the conditions on to most
electricity consumers (ideally
preserving marginal incentives)
—> consumers are hedged against
price risks (in UK CfDs are
currently paying back)

Large energy-intensive
consumers can register additional
volumes in auction — and are
contractually hedged against the
pool of renewables

Limited exit conditions (e.g. for
site closures) remove imputed
debt as bankruptcy risks drop
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. Conclusions

* Continued government-backed renewable tenders are
needed, as PPAs alone cannot achieve renewable and
climate targets

* To reduce renewable and financing costs, and ensure a
stable expansion of renewables, tenders should be
changed to a CfD design

* CfD conditions should be passed on to final consumers to
hedge them against power price risks

* Larger energy-intensive consumers should register their
additional demand in these CfD auctions — with exit
options (e.g. for site closures) to address the otherwise
imputed debt effect of PPAs
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