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ACER’s monitoring helps Europe reach its energy

goals.
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ACER monitors internal markets for electricity and gas as mandated by the Third Energy Package. In doing
so, ACER provides guidance and evidence on how energy markets can perform more efficiently, to the

benefit of consumers.

Further benefits for the electricity consumers will result from:

1. TSOs making further cross-zonal

capacity availablefor trade.

of additional cross-zonal capacity
on interconnectors, expressed as
a percentage of physical capacity,
Is neededto meetthe minimum
70% target. Such additions should
be made for the 69% of the hours
whenthetargetis not met. The
valuesrepresent average
fulfilmentacross EU borders.

2. Further short-term markets
(day-ahead, intraday and
balancing) integration,

of additional yearly welfare gains
from finalising the integration of
short-term electricity markets.

3. Overall sustained and
enhanced marketintegration.

of potential welfare gains for the
next decade fromkeeping market
integration at pace, including
coordinated security of supply and
increased cross-border capacity.


https://energy.ec.europa.eu/topics/markets-and-consumers/market-legislation/third-energy-package_en

ACERH 2021 ACER monitoring report: what is new?
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In 2022, unlike during previous years, ACER will not publish a single report gathering all aspects monitored
during 2021 but a series of brief and topical overviews.

This document is the third of these publications. It follows an overview of the key developments and
security of supply in wholesale electricity markets in 2021%.The document focuses on the development of the
internal energy market in 2021. It assesses these trends against the current EU goals. Namely, the
document assesses:

1. How much capacity is available for electricity trade across borders;
2. How efficiently this capacity is used; and
3. The liquidity of electricity markets in various timeframes.

In 2022, part of the monitoring findings were included in ACER’s document on market design, requested by
the European Commission, and released in April.

To learn more about gas and electricity markets, access here the latest ACER publications
monitoring gas and electricity markets.

Note: 1. A topical overview dedicated to barriers to market entry and price formation will be published in December.


https://www.acer.europa.eu/events-and-engagement/news/wholesale-electricity-markets-monitoring-2021-rebound-demand-more-coal-0
https://www.acer.europa.eu/electricity/security-of-supply
https://www.acer.europa.eu/events-and-engagement/news/press-release-acer-publishes-its-final-assessment-eu-wholesale
https://www.acer.europa.eu/electricity/market-monitoring-report#133

ACER ACER monitors the performance of electricity markets

against the legal requirements.

The integration of electricity wholesale markets via an optimal amount of interconnector capacity and the efficient use of this
capacity allow competition that benefits all consumers and contributes to long-term security of supply at a lower cost.

— The performance largely depends on how efficiently the European electricity networkis used and on how the wholesale
markets performin all timeframes.

Key elements of the legal framework are :

« the Requlation establishinga Guideline on Capacity Allocation and Congestion Management,

— Covering processes intended to optimise the utilisation of the existinginfrastructure and to provide more possibilities to
=, exchange energy, enabling the cheapest supply to meet demand with the greatest willingness to pay in Europe, given
the capacity of the network.

« the Regulations establishing Guidelines on Forward Capacity Allocation and on Electricity Balancing,

— The former establishes a framework for calculating and efficiently allocating interconnection capacity and for cross-zonal
trading in forward markets, while the latter sets rules on the operation of balancing markets with the aim to increase the
opportunities for cross-zonal trading and efficiency closeto real time.

« theClean Enerqgyfor All Europeans Package (Clean Energy Package, CEP).

— The CEP defines an enhanced framework for a well-functioning, integrated market with non-discriminatory participation
‘ of all available sources, providing appropriate and affordable security of supply while enabling innovation and
decarbonisation in line with the EU energy and climate objectives.


https://www.acer.europa.eu/electricity/market-rules/capacity-allocation-and-congestion-management
https://www.acer.europa.eu/electricity/market-rules/forward-capacity-allocation
https://www.acer.europa.eu/electricity/market-rules/electricity-balancing
https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en.
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moderate increases in cross-zonal capacity in 2021

where NTC calculations apply.

Therewas an overallmoderateincreasein
Net Transfer Capacity (NTC) (of 4.2%
comparedto 2020)in 2021.

On alternating current (AC) borders, the largest
increase in NTC was observed in the South
West Europe (SWE) region.

— Thisincrease is consistent with the improved
performance with regard to the 70% target
observed in ACER's 70% monitoringreport.

Increases in the Baltic, South East Europe (SEE)
and Hansaregions! relate to a reduced amount
of interconnector outages and to the
commissioning of new interconnection
capacities.

Average NTC per cross-zonal border, aggregated per capacity
calculationregion—-2017- 2021 (MW)

3500
3000
2500
2000
1500
1000

500

Baltic Channel Core (excl. Greece-ltaly Hansa Italy North 0] Nordic Norwegian SEE SWE Swiss
CWE) (GRIT) borders borders

2017 2018 2019 ®2020 w2021

1. See ACER ision 04-2021 and rel nnexes for a definition of capacity calculation regions.

Source: ACER calculations based on ENTSO-E data.

Note: Only cross-zonal NTC and technical profiles’ values are considered in this figure. Bidding zone borders within countries (i.e. within Denmark, ltaly, Sweden and Norway) are not included

in this figure.


https://www.acer.europa.eu/electricity/market-monitoring-report/cross-zonal-capacity-70-target
https://documents.acer.europa.eu/Official_documents/Acts_of_the_Agency/Pages/Individual-decision.aspx

In 2021, remedial actions mainly aimed to preserve

ACER

ey s T exchanges within bidding zones.
Redispatching volumes decreased Distribution of redispatching volume by underlying cause (left) and by
by 2% in 2021. Transmission objective (right) — 2021 (%)
system operators (TSOs) mostly
relied onredispatching to cope Other issues at transmission level
with congestionissues atthe 0%
transm iSSi on Ievel (86%) Issues at dislt;'but—ion level Preserve cross-;oozrder exchanges
Clearly identifying a single objective B Not specified
7%

for the applied remedial actionsis not
always possible; however the
preservation of intra-zonal as
opposed to cross-zonal exchanges
was reported as the main objective
behind the use of remedial actions
(85%).

Congestion at transmission level Preserve internal exchanges

86% 85%

Source: ACER calculations based on NRAs data (bottom figures).
Note: The left chart does not include redispatching costs for Poland and Sweden as the breakdown per cause was not provided.



Use of cross-zonal capacity
across timeframes
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2021 saw further progressintheintegration | eve| of efficiency in the use of interconnectors in Europe in the

of EUmarketsin day-ahead, intraday different timeframes — 2021 (% use of available commercial capacity in
(instrumentalfor the large scale integration the ‘righteconomic direction’)

of renewable energy resources) andin
particular balancing markets.

2021

— Balancing efficiencyincreased by 29% (to
reach 49%). Day-ahead and intraday
progressed by 3% (to reach 88% and 66%,
respectively).

Day-ahead 88% 12%

2021

Balancing markets’ outstanding integration
coincides with the establishment of a common
European platformfor operating the imbalance
netting process, achieved by 24 June 2021.

34%

Intraday 66%

2020

2021

49%

According to ACER calculations, the integration ~ =#nne (el neting)
of short-term electricity markets will deliver
additional welfare benefits of 1 billion euros per

annum. 0% 20% 40% 60% 80% 100%

2020

Source: calculations based on national requlatory authorities, ENTSO-E and Vulcanus data.
Note: Forthe purmpose of this figure, the efficient use is defined as the percentage of available net transfer capacity used in the “right economic direction”! the presence of a significant (>1 9
euro/MWh) price differential. Intraday and balancing values are based on a selection of EU borders (see footnote 6 of the snapshot of the 10" market monitoring report for the list of borders).



https://acer.europa.eu/en/Electricity/Market%20monitoring/Documents/MMR%202020%20Summary%20-%20Final.pdf

ACERB |, 2021 forward market integration remained stable.
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A, ~ Marketparticipants have accessto hedging Tools available for the allocation of
% instruments related to forward markets at forward capacity inthe EU - 2021
most EU borders.

@ Transmission Rights based on
Harmonised Allocation Rules

— Financial instruments for hedging in the on a Single Allocation Platform (22)
Nordic countries and Italy, for its inner Fransmission Rights based on
borders, are based on the multi-zone hub Harmonised Allocation Rules (¢)
design. All other countries rely onlong term
transmission rightsallocated viaa single
allocation platform.

Transmission Rights to be introduced (2)

Financial Instruments (17)

Other Instruments (5)

@ O O e

Forward liquidity in local markets remains No Instrument or zero liquidity (6)
O limited for alarge part of Europe.
Nevertheless, long-termtransmission rights é?o
provide market participants with additional
hedging opportunities in a given bidding zone ;’V

and easier access to hedging contracts of ‘
neighbouring bidding zones.
— ACER and NRAs are currently investigating

possible developments of European forward

electricity markets . In 2022, ACER Decision

12-2022 suggests means to improve risk
hedging opportunities on the bidding zone
borders between Finland and Sweden.

Source: ACER


https://www.jao.eu/
https://extranet.acer.europa.eu/Official_documents/Public_consultations/Pages/PC_2022_E_04.aspx
https://acer.europa.eu/events-and-engagement/news/acers-decision-seeks-improve-risk-hedging-opportunities-bidding-zone

ACERE Day-ahead: further market coupling will increase
e eyt e efficiency.

Estimated social welfare gains still to be obtained from further

“{- “'h Most borders that remained uncoupled joined the
extending DA market coupling per border—2018-2021

Single Day-Ahead coupling in 2021.

— Bulgaria joined in May. In June, the so-called
AMMC and the MRC coupled via the borders PL-
DE, PL-CZ, PL-SK, CZ-DE, CZ-AT and HU-AT. The
BG-RO border was coupled in October.

Million euros

Overall, in 2021, the efficient use of cross-zonal day-
ahead capacity was measured at 88%!.

Subsequently, in June 2022, in the context of the go-live
of the Core flow-based project, a major milestone , the )
HR-HU border was coupled, marking the completion of L e s mw R e @n oew s AW Ao @ @ A
a pan-European day-ahead market coupling. _ 2019 02020 02021 -

— The finalisation of the day-ahead market coupling on
EU borders will lift the level of efficient use of cross-
zonal capacity in the day-ahead timeframe. In turn, it
will raise the overall economic efficiency of
European electricity wholesale markets. For the next
edition of the Market Monitoring Report, the level of
efficiency in the use of day-ahead capacity can be
expected to be reported at 100% for 2022.

1. Efficient use is defined as the percentage of the available NTC used in the ‘right economic direction’ in the presence of a significant price differential (>1 euro/MWh).

Source: ACER calculations based on ENTSO-E, NRAs and Vulcanus data.
Note : Only non-coupled borders are shown. The borders within the Core (excl. CWE) region with ‘multilateral’ technical profiles (DE/LU-CZ, DE/LU-PL, PL-SK) are not included in this 11
figure, because the methodology applied to these is different from the one gpplied to the other borders, based on NTC values.


https://www.nemo-committee.eu/sdac

ACERE Intraday markets: much progress, with few steps
oy gy e Coopren remaining.

Aggregated cros_s-zonalvolumesnomlnatedmthe Absolute sum of net ID nominations at relevant EU borders —
intraday market timeframeacross the European 2019-2021 (TWh)

network increased over the pastyears, following the
go-live of the single intraday coupling and its
expansion to new borders.

— The extension of the singleintraday couplingtoIT
occurredin September 2021; GR, SK should follow
by the end of 2022.

This upwardtrendis consistent with the increase in
intraday-traded volumes observed in most member
states over the same period.

TWh

8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12

® Despite the increasing trend of intraday-traded volumes Lo e Dl T ’

and cross-zonal nominations in the intraday market
timeframe, in 2021 the efficiency of the the utilisation
of intraday cross-zonal capacity remained at 66%.

— Extensionsto further EU borders, as well as the
implementation of pan-European intraday auctions as
envisagedin ACER’s decision 01/2019, are expected
to further increasethe level of efficient use of cross-
zonal capacity in the intraday timeframe.

Source: ACER calculations based on Vulcanus data.
Note: This figure contains data for all European bidding zones with ID markets. No comparison should be made with the analysis performed in previous MMRs, where the list of borders
analysed was shorter due to unavailability of the data.


https://www.acer.europa.eu/Official_documents/Acts_of_the_Agency/Individual%20decisions/ACER%20Decision%2001-2019%20on%20intraday%20cross-zonal%20capacity%20pricing%20methodology.pdf

ACER

ACEREE  5021: EU imbalance netting process achieved.
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~ A European platformfor operating the imbalance
netting process was achieved by 24 June 2021.

S

(&
"

A

— The platform coordinates “imbalance netting”,
a process optimising the use of frequency
restorationreserves among transmission
system operators.

From February 2019 to June 2022, the number of
transmission system operators active on the
platformwent from 11 to 23. Imbalance netting
among countries that reported some level of
cross-zonal exchange both in the years 2020 and
2021 grew by 25%.

— The growthis led by newcomers (ES, IT, PT)
but also by those who joined in previousyears
(e.g. HR by 30% and Sl by 12%).

Source: ACER calculations based on NRAs data and ENTSO-E.
Note: This figure includes only the countries that reported some level of cross-zonal exchange.

Imbalance netting as a percentage of the total need for
balancing energy (explicitly activated or avoided by means of
netting) from all types of reserves in national balancing
markets —2021 (%)
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13


https://www.entsoe.eu/network_codes/eb/imbalance-netting/

Liquidity across market
timeframes
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Market liquidity is one of the key indicators of a well-functioning electricity market.!

An electricity market is considered liquid if a significant number of market participants are able to sell and buy products
in large quantities, quickly, without significantly affecting prices and without incurring significant transaction costs.

‘Churn factor’, defined as the overall volume traded through exchanges and brokers expressed as a multiple of
%, physical consumption, are a mean to measure liquidity.

— The churn factor provides an indication of the relative ‘size’of the market compared to its physical size and it is
relevantto all market timeframes.

€ ‘Bid-ask spreads’are defined as the average difference betweenthe highest buy offer (bid) and the lowest sell offer
(ask) across the trading period of a given product.

— These spreads relate to the costs that market participants may incur when making a transaction. Itis mostly
relevant to markets based on continuous trading, i.e. most of forward markets and a large share of intraday markets
in Europe.

1. This statement should not be understood in isolation from other aspects of a w ell-functioning market assessed elsew here in the report. In particular, there is a trade-off betw een high liquidity and efficient price signals
representing market congestion.

15
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Forward markets liquidity decreased in 2021.

Source: ICIS

During 2021 Forward markets’ liquidity
decreasedin every member state exceptfor
BE, CZ, HU, and SI. Decreases are unlikely due to
a single factor, and partly Member State-specific.
One shared reason could be a correction of the
increase triggered by the COVID-19 pandemic in
2020 and the focus on a shorter-termhorizon.

— Decrease was significantin IT, FR, NL (about
30%) and the Nordics, DE, RO and PL (about
15%). DE remains the most liquid marketin
2021.

Bid-ask spreads of over-the-counter (OTC)-traded
yearly base-load products for delivery in 2021,
2022 and 2023 for the major European forward
markets show a significant increase for delivery
in the year 2023. The timing of the increase
corresponds to the increase in electricity wholesale
prices (second semester of 2021). Taken as a
percentage of the wholesale electricity price, the
Increase is not so significant.

Churn factorsin major European forward markets—2017-2021

Average bid-ask spreads of OTC yearly products in European
forward markets - 2021-2023 delivery (euros/MWh)

Euros/MWh

22222222

Note: Daily bid-ask spreads were averaged out throughout the period from 18 to 6 months before delivery start. For Italy, the bid-ask spread of the base-load product for delivery in 20217
only refers to trades throughout the period from 12 to 6 months before the delivery start.

16
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In 2021, liquidity in day-ahead markets was stable.

significantly. Differences are often related to differencesin
market design and market structure.

— Churnfactors are close to one in markets that are exclusivel,
such as inthe Single Energy Marketof Ireland and Northern
Ireland and Greece. Churn factors are lower in markets
where a significant share of the energy can be sourced
through bilateral contracts or through specific national
arrangementssuch as in France.

O Levels of day-ahead liquidity in European markets diverge

modest. This suggests that DA markets are mature for the
largest part of Europe. Some exceptionsinclude markets
that emergedinrecentyears.

@ Year-on-year changesin DA marketliquidity are in general

— For example, Bulgaria saw a year-on-yearincrease of 62 %,
in2021.

1. ‘Exclusive’ refers to markets that represent the only route to trade ahead of delivery.

Churn factors in major European DA markets - 2017-201

Source: Volumes from European Power Trading 2021 report, © Prospex Research Ltd and demand from ENTSO-E Transparency Platform and Eurostat.

Note: Only volumes traded at power exchanges are included.

17



ACEREH Intraday markets liquidity remains on the rise
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Yearly ID churn factors in major European markets by type of
Overall, Intraday churn factors have been trade — 2019—2021

increasing steadily since 2019. In 2021

Germany and the Iberian Market continued to 015
have the highest ID-traded volumes expressed

as a share of physical consumption.

— The upward trendin liquidity levels
observed over the past years in most of the
countries continuedin 2021 but not for 0.05
Belgiumand France.

*******************************
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The share of cross-zonalintraday trade Toe | Twera | A s T e R Be | mate | oo | Node | oawme | ome | el
expressedas a percentage of the overall s type < Auction  Contimoue trading
continuous intraday trading volumes in
Europe, has beensteadily increasing
following the go-live of single intraday coupling Share of continuous ID-traded volumes according to intra-zonal vs.
(SIDC) in 2017. cross-zonal nature of trades in Europe and yearly continuous ID-
—_ —_ )

— Overall, itconfirms that SIDC allows market traded volumes —2018-2021 (% and TWh)

Bartici pants to access a larger portfolio of

ids and offers to reduce theirimbalances .- 1
or supportthe system’s balance in an '
efficient way. domeetie 2018 2019 2020 2021

cross-zonal 84.5 TWh 4.1 TWh 124. TWh 134.6 TWh

Source: Top. Volumes from nominated electricity market operators (NEMOs) and demand from ENTSO-E Transparency Platform. Bottom : ACER calculations based on NEMOs data.
Note: Croatia only started its ID market in April 2017, Bulgaria in July 2018, and Poland when it joined SIDC in the second wave in November 2079. The data for ltaly is incomplete: ltaly 18
Jjoined SIDC in September 2021, and volumes associated with continuous trading are not known at the time of publication.
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Conclusion




A C ERHBE Monitoring EU electricity markets remains crucial for
it progress

In the contextof the current energy crisis, speeding up energy independence, and a massiverollout of low-carbon generation
remaincore EU objectives. Continued monitoring of those marketsin the contextof significant shifts and change supports
strategiesfor resilience.

e ] -
,f’f-_;"-: ‘\ Jh
\“)
The integration of Sufficientcross-zonal Making short-term electricity Driving the energy transition
Europeanenergy markets capacity iscrucial bothfor a markets work better everywhere  through efficientlong-term
has yielded significant flexible and efficient 2021 saw further progress in the markets
(tj;eneﬂts_. It cor_mtnbutled_ It_o f'eCtT'C'FV marlée}t integration of EU markets in day- While in 2021 all forward
egfeas:'”g price volatility unctlohmng andator " ahead, intraday (instrumental for markets have access to some
ar;] optim |S|ngfresfourﬁes. smoothing price peaks. the large scale integration of form of hedging tools, forward
ingig\I/Se;Ce?ﬁe orturther renewable energy resources)and  liquidity remains limited in
' ., TSOs should make in particular balancing markets. many parts of Europe.

available 40% of additional
cross-zonal capacity to
meet the minimum 70%
target.

— € 1 billion of additional yearly
welfare gains from finalising the
integration of short-term
electricity markets.

Continued energy market integration could deliver more than 300 billion Euros in benefits for the next decade.

20
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