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Lessons from the
energy price crisis
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Pipeline Gas Net Imports to EU28 (Mcm) Origin of gas net imports to EU28 (shares in %)
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Average vs. Marginal
total costs

In a welfare-maximizing market,
consumer tariffs exactI% recoup the
average total costs of the power system

Average costs reflect the unit cost of
each power source weighted by its share
in the mix

This is different from spot market
marginal prices

During the crisis, marginal ?_rices exceed
average costs (windfall profits)

Marginal prices can be lower than
average costs in periods of excess
capacity (as in the past, when CRM
emerged)

In the RES-dominant system of the
future, marginal prices will certainly be
higher than average costs

Therefore, consumer pricing deserves a
policy focus

140 ..
132 Average total cost of electricity supply
130 Decomposed by source (EUR/MWh consumed)
120 174
110 : 102
100 e
g7 .~
20 Net imports
80 .-
80 / A >~ il N Mark-up
70 63 [ RES
i 1 Hydro
60 5 57
i [ 1Gas
50 .’ == oil
40 I Solids
30 Average total cost
------- Marginal price
20
10
0
O M A 0 D@ O M X A0 D D A LD 0 D O
» MY PP QPP S PONO
D S L SIS M. S SR SR S S R A S S

€E2Modelling




Wholesale market
price of Electricity

Includes marginal price of
Day-Ahead and Balancing
Energy

Gas Is a strong price setter in
the short-term

RES deployment reduces
market prices in the medium
and long term

However, high RES drives an
Increase in market prices in
the long term, due to scarcity
and cost of balancing

High-RES also drive reserve
prices upwards, much above
Base-RES

Market price of electricity incl. balancing energy markup, EUR/MWh of electricity

consumption
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Average = Large price variation (high in the evening, low at noon) in the short term

dai Iy = In the longer-term, storage smooths out price variability

variation of . |
= Under high-RES, energy prices are smoother and lower, compared to the

electricity base-RES cases
market . . . o .
. = Obviously, the increase in storage implies a reduction of storage’s net
prices market revenues
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Average
daily
variation = The variability of reserve prices is high in the short-term and reduces
of reserve significantly in the long-term due to storage

prices

The increase in RES drives over time an increase in reserve prices

High-RES implies much higher reserve prices than Base-RES

Down reserve is found to be more expensive than up reserve
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RES-PPA (+storage) must be the basis for
consumer tariffs

= Why?

= RES-E share will exceed 60-65% by 2030, according to the NECP (even
above under fit-for-55)

= The levelized cost of energy of RES is the cheapest among all possible
sources

= State supported PPAs for RES are gradually reducing

= Thus, part of new RES, 8-10 GW until 2030, need private revenue
streams (merchant PPAS)

= Weak credit worthiness of private off-takers increases capital costs of
RES investment

= The consumers wish stable volumes and stable/affordable prices of
electricity; cannot continue enjoying low energy prices based on fossils

» But, the private RES-PPA market is still immature and illiquid.
» Therefore, state intervention is needed to facilitate the matching

between RES private financing and the affordable and stable
supply of industry and consumers

=» RES-PPA organised market
€ Modelling

The French proposal

Apply a collective contract for economic
differences between the nuclear and RES
generators and the load serving suppliers
during the settlement of the Day Ahead market,
with strike prices defined by regulation
reflecting LCOEs

The Day-Ahead market does not change (i.e.,
prices clear at most expensive marginal cost
bid, the merit order follows the order of bids,
cross-border flows continue to depend on
marginal prices)

But when it comes to payments by load serving
suppliers (for every hour of the Day-Ahead
market), they will have to pay the regulated
strike prices and not the marginal market
prices

Therefore, load serving suppliers pay less and
pass through to consumer prices lower costs;
hence consumers see RS benefits directly and
immediately.
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Market Trading Platform
Multi-Seller/Multi-Buyer facility for RES-PPAS

Clearing price per

» Suppliers * Product to trade: » Suppliers
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RES project supply interaction
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buyer is energy-
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Future market design

= Fundamentals

= Spot market volatility is a source

of uncertainty which cannot
sustain capital-intensive
investment

Suppliers’ and customers; utility
match together when tariffs
reflect cost-reflective prices for
supplier while affordable and
stable for consumers

Therefore, spot markets only to
manage short-term deviations
and fluctuations, while, the bulk
of competition is among forward
looking bilateral contracts

» Radical changes — challenges

= Marginal cost — based supply curves disappear
= No earnings due to high marginal cost market maker

= Costs are CAPEX, requiring high cost recovering
assurance

= Stochasticity increases and storage is not economically
viable within wholesale markets

= Two contrasting views

= State-driven markets: competition to obtain long-term
state guarantees and exclusive rights, competition
between pure retailers-arbitragers

= Free-market for portfolio-based contracts: Bundles
(portfolios) support firm supply options at stable prices
reflecting service subscription
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Conclusions about the energy price crisis

= The impacts of the current price crisis are considerable because the market does not protect
consumer price stability, via for example forward and bilateral contracts

= The temporary exposure to gas dependence was known in the European Union policy-
making; however, the EU policy failed to include price and supply hedging mechanisms

= The stable response to surging gas prices is to accelerate RES and storage — No option to
return to coal

= RES and potentially storage are able to form portfolios that ensure low and stable prices to
consumers

= Blame the structure of competition not the green transition

= Way forward based on RES-PPAs
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