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1.

Introduction




1.1

Context and objectives of the study



The aim of this study is 1) to expand TenneT’s analysis of the Dutch
adequacy outlook and 2) analyse the merits of different potential solutions

Introduction and context Objectives of the study

—
= [N May 2025 TenneT published its latest Monitor Leveringszekerheid
(“MLZ25”) in which the Dutch resource adequacy is assessed for the

The objective of this study is to provide policymakers with a deeper
assessment of the Dutch adequacy situation and to evaluate the strengths

compasslexecon.com

years 2030, 2033 and 2035. The report finds that up to and including
2030 the resource adequacy in the base scenario remains within the
4-hour Loss of Load Expectation (“LOLE”) norm but after 2030 the
situation rapidly deteriorates, i.e. 2033 and 2035 show a significant
exceedance of the LOLE norm, with respectively 12.6h and 9.2h per
year.

The MLZ25 results slightly deviate from the most recent European
Resource Adequacy Assessment (“ERAA”)? which found a LOLE of
7.8hin 2028, 5.4h in 2030 and 6.3h in 2035. TenneT states that the
difference between the two analyses are explained by a set of
alternative Dutch-specific assumptions.

After the publication of MLZ25, the Minister of Climate Policy and
Green Growth (“KGG”) confirmed that her cabinet will decide on the
introduction of a mechanisms3 to mitigate adequacy concerns in the first
half of 2026.

capacity remuneration mechanisms, 26 March 2025 (link).

of various potential solutions. The study is organised in two parts:

o Analyse the Dutch adequacy situation for 2030, 2033 and 2035
by expanding the MLZ25 report. To that extent, we calibrate our
power system model using the same assumptions as TenneT and
run additional sensitivities. We also evaluate the required
procurement volumes of different technologies to close the
resource adequacy gap.

e Assess the merits of different options to mitigate concerns
around the Dutch adequacy situation extending the MLZ25
report. We model the economic impact of two capacity
remuneration mechanisms (“CRMs”): a centralised market-wide
capacity mechanism versus a strategic reserve. We focus on
these two types of CRMs because they are:

— the most widespread across Europe to address adequacy
concerns, and;

— described as the two most relevant potential solutions to be
analysed by both the KGG and the Dutch regulator (‘ACM”).4

Note: (1) TenneT, Security of Supply Monitor 2025, Monitor Leveringszekerheid (link); (2) ENTSO-E, ERAA 2024, (link); (3) Dutch Ministry of
Climate Policy and Green Growth, Security of supply, 15 May 2025 (link); (4) ACM, Resource adequacy and the potential role and design of


https://www.tennet.eu/nl/over-tennet/publicaties/rapport-monitoring-leveringszekerheid
https://www.entsoe.eu/eraa/2024/
https://open.overheid.nl/documenten/72b298cd-d5d9-4f82-a69a-14de8def2acd/file
https://www.acm.nl/system/files/documents/voorzieningszekerheid-elektriciteit-en-de-mogelijke-rol-en-vormgeving-van-capaciteitsmechanismen.pdf

1.2

Executive summary



Key messages of our study on adequacy concerns and potential solutions
In the Netherlands

(@) ?
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Our modelling of the interconnected Dutch power system completes the findings from TenneT: the Netherlands is facing
significant issues with resource adequacy in the early 2030s.

Only relying on targeted procurement of demands-side response and/or storage to close the adequacy gap is likely
neither sufficient nor cost effective.

There is a trend in the EU to shift from strategic reserves toward centralised market-wide capacity mechanisms to
address evolving adequacy concerns and deliver needed investments.

A capacity market has several advantages over a strategic reserve in the specific Dutch context— most importantly only
a capacity market enables the required investments, and hence is a structural long-term solution.

Implementing an SR or CM would enhance welfare over the status quo, with benefits in the same range but potentially
higher for a CM depending on the specific design choices.

Considering the severe risk of adequacy concerns and welfare benefits of an intervention, we recommend the
introduction of a capacity market...

... without delay as the costs for being too early are much lower than being too late.



Evolution of supply and demand drivers creates structural adequacy
concerns in the Netherlands in the early 2030s

An uncertain adequacy outlook in the Dutch Power System Structural drivers impacting adequacy concerns
= Coal-fired generation is foreseen to exit by the end of 2029 at the latest, and the Structural drivers Impact on the adequacy situation
economics of the aging gas-fired ere_t are increasingly uncertain due to reduced Coal exit by the end of 2029, uncertain
running hours as renewable penetration increases. 1 commercial outlook for aging thermal fleet
= Entry of merchant dispatchable capacity is commercially challenging due to an . — _
increasingly risky investment environment. The last final investment decision o Highly risky investment environment for
(“FID”) for a thermal generator in the Netherlands was made in 2010. 37 @1 I TS GETE
= Additional supply uncertainty related to external factors is added by: Uncertain German capacity expansion,
) ) ., . . . . 3 timing new interconnection with GB and
= Neighbouring countries’ adequacy situations remain uncertain readiness of innovative technologies
(especially Germany) as significant decommissioning is expected, and the
required investments may be delayed. 4 Expectations of rising demand in NL
= The timing of commissioning important interconnectors (“ICs”) such as
Lionlink (1.8 GW) with Great Britain (“GB”) is uncertain. Capacity by age and technology in the Netherlands (“NL”) as of 2025

= TenneT’s MLZ25 relies on an important role for long-duration energy

storage (“LDES”) in the Dutch system in the early 2030s while its 3,500 1 Counted from lifetime
technology readiness is uncertain. 3,000 - extension in 2013,
. - . : o issioned in 1973
= At the same time, electricity demand is expected to grow with electrification of 2,500 - gommissionedin
end uses, but the pace of growth remains uncertain. = 2,000 -
= These structural drivers combined create substantial risks for adequacy in the = 1,500 -
Dutch power system in the early 2030s. 1,000 -
= While we focus in this report on the 2030-2035 horizon, the adequacy concern is 500 - I
not expected to be temporary but rather a more permanent feature of the power 0 1888 0 ‘ ‘l‘ . L-J ‘
system calling for a structural solution for the next decades to come. 12345678 91011121314151617181920212223242526272829

Age
H Fossil Gas ®Fossil Hard coal ®Nuclear Wind

compasslexecon.com



A perfect storm of risks and uncertainties undermines the ability of an
energy-only market to deliver the needed investments in firm capacity

Investment risk factors in the Dutch Power System Non-exhaustive list of risk factors complicating and an energy-only market to
deliver the needed investments in the Netherlands

= Stay-in-business and new investment decisions are significantly complicated due
to increasing uncertainty in the Dutch power system; concrete risk factors in Complicating risk factors for investments Impact on investment decisions
addition to business-as-usual market risks include for example: j) Increasingly volatile wholesale prices and

possible price intervention

= Increasingly volatile wholesale market prices driven by rising shares of
renewables including the risk that policymakers would intervene when
prices spike (as witnessed during the European energy crisis).

= Rising gas network tariffs and the potential introduction of injection
tariffs for electricity.

= Uncertain decarbonisation requirements for the thermal fleet

I Increasing gas withdrawal and potential
introduction of electricity injection tariffs
|

Uncertain decarbonisation requirements g.eneratlon zaelli to_a reduct|.on
in new entry and an increase in

1
Y, Uncertain nuclear phase-in and other low- NG B GOy SLITE

Increases risk and/or cost for

carbon technology procurement policies
considering the 2035 target to decarbonise the entire power sector. Uncertainty around the degree of the
= Uncertainty around the announced nuclear phase-in in 2040 and the anticipated demand growth

potential introduction of other low-carbon procurement schemes (e.g., ey e s [ e Sen s > Higher investment appeal in
for storage). neighbouring countries

= Uncertainty around the degree of the anticipated demand growth Neighbouring countries have all implemented CRMs

which is strongly dependant on climate policy. - —
= Possible solutions to reduce barriers for investment include a range of long- Centralised market-wide Strategic reserve introduced in winter
term contracting mechanisms. capacity mechanism 2020/21. Target date for market-wide

. . . . . . . since 2014 capacity mechanism set at 2028.3
= Neighbouring countries have or are implementing Capacity Remuneration

Uncertainty around additional
Mechanisms (“CRM”)%, providing incentives for new investment in these procurement mechanism.

countries.

= The presence of CRMs in neighbouring countries likely further worsens the gt e -
adequacy outlook in the Netherlands. Most utilities are actively investing across decentralised to Centralised market-wide
Europe, and with a CRM in place, neighbouring countries offer a more attractive centralised market-wide capacity mechanism since 2019

investment environment than the Netherlands.? capacity mechanism [ ]

compasslexecon.com Note: (1) See Appendix 1 for detailed country case studies; (2) A counteracting effect is that more investment in capacity in the neighbouring countries might
contribute to the adequacy situation in the Netherlands, but moments of high system stress are highly correlated with neighbouring countries (other than with
GB); (3) See German coalition agreement (link).


https://www.bundeswirtschaftsministerium.de/Redaktion/DE/Wasserstoff/News/2024-07-05-klimaneutrale-stromerzeugung-kraftwerkssicherheitsgesetz.html

Our modelling completes the findings from TenneT: the Netherlands is
facing significant issues with resource adequacy in the early 2030s

Model assumptions and results Affected years by deviations in CL base case relative to MLZ25

= We calibrate our power system model using the same assumptions as in TenneT’s German gas NL LDES LRermiLfiilz
MLZ25 study. In MLZ25 two types of sensitivities were modelled: a lower growth in capacity

demand and a stronger decrease of thermal capacity.

= Considering most recent developments, we add 3 assumption deviations 2030
compared to TenneT’s base case assumptions in MLZ25: 2033
A reduction o_f the expected extension of the natural gas-fired generator fleet 2035
in Germany in 2033 and 2035 from 57.5 GW to 52.5 GW.
Removal of the assumed deployed long-duration energy storage (“LDES”) NL LOLE (h) — CL base case includes the 3 assumption deviations?
capacity in the NL in all years (0.3 GW in 2030, 1.5 GW in 2033 and 2.4 GW in
2035). 20 18.4
A delay of the commissioning of LionLink (1.8 GW interconnector with GB) e
from 2030 to 2033. 16 —
= The three deviations increase the LOLE for the 3 target years: 14 12.6
— In 2030, the higher LOLE is still below the 4h LOLE criteria. =
— In 2033 and 2035, the LOLE is almost doubled compared to the calibration 2 8.1 52 92
runs and is also higher than MLZ25. 8
6
4 2.8
Our analysis indicates that the adequacy situation in NL can be further aggravated 2 05 L1 . I I
by several factors that are mostly out of control of Dutch policy-makers: 0 —
mm The speed of deployment of gas-fired generation in Germany O Atk U
The technological readiness of LDES e Ss Rl b2
E‘!j T ) ) MLZ25 - base case
pe The commission of a new interconnector with GB m CL - base case (incl. all 3 deviations from MLZ25)
compasslexecon.com Note: CL LOLE results assume an “average” outage pattern. In slide 34 we show the results of the impact of each of the deviations individually. For 2030, the 10

LOLE for deviation 2 and 3 individually is 2.6h, i.e. nearly as high as both deviations combined. For 2033 and 2035, the LOLE for deviation 1 and 2 individually
is about 50-60% of the LOLE impact of both deviations together. Hence, there is no deviation impacting LOLE significantly more than the other deviations.



Closing the adequacy gap by storage and demand-side response alone
seems challenging, in practice a mix of technologies would be required

Model assumptions and results

= Starting from our base scenario including the three assumed deviations from the
TenneT base case, we find that about 2.5-3 GW of additional derated capacity is
needed in 2033 and 2035, respectively, to reduce LOLE under the 4h threshold.

= We simulate how much additional capacity of different technologies is required to
be installed to close the adequacy gap:

Given the high availability of dispatchable thermal capacity (here modelled
as combined-cycle gas turbines (“CCGTs”)), an additional capacity of
2.6-3 GW which would imply a small increase of c. 20% in capacity relative to
the capacity assumed our base scenario

As we model Demand-Side Response (“DSR”) to be permanently available
O and without limitations on the number of activations a very similar additional

absolute quantity of DSR is required to reach the 4h LOLE threshold. However,

in relative terms this implies more than doubling DSR compared to the base
case which seems unrealistic.

A very large increase in 4h-battery capacity would be required to resolve the

E‘,} adequacy gap. While batteries are valuable for the system (e.g. in terms of
providing flexibility), relying on batteries alone to resolve the adequacy issue
seems not cost-effective nor realistic.

iwf'ri The required capacity of LDES to close the adequacy gap is only slightly
|@®y higher than CCGTs or DSR in absolute terms but would require a significant
increase in the already optimistic LDES capacity projects in MLZ25.

Our simulations show that very high volumes of storage, DSR and LDES would be
required to most close the adequacy gap. The most cost-effective solution would
entail a mix of technologies with an important role for thermal.

compasslexecon.com

Additional capacity needed to meet the 4h LOLE standard?®2 (GW)

18
15 m 2033 m2035
12
9
6
3
, HN - - ]

Thermal 4h Battery 12/16h LDES

Increase in capacity relative to our base case scenario®? (%)

400%
300%

200%

o l I l I I I
0% ——
Thermal 4h Battery 12/16h LDES

Note: (1) We use combined-cycle gas turbines (“CCGT”) as the thermal technology in our
modelling, similar results can be expected for other dispatchable thermal technologies like coal
plants being converted to biomass. (2) As we do not consider any LDES in our scenario, we use
the TenneT’s 12/16h LDES capacities as the base value for incremental 12/16h LDES required
to reach the 4h-LOLE threshold. We assume 12h batteries in 2033 and 16h batteries in 2035.
LDES capacities in MLZ’s dashboard and the report differ, and we rely on the report figures.



In the EU there is a trend towards centralised capacity markets to address
evolving adequacy concerns and deliver needed investments

Experiences and potential solutions
= Different solutions have been introduced in the EU over the last two decades:
= Capacity payments are being phased out due to their administrative nature.

= Strategic reserves (“SR”) were introduced in many countries but have been gradually replaced by centralised market-wide capacity mechanisms, referred to
as capacity markets (“CM?”), as the needs in those countries evolved from keeping existing capacity online to incentivising investment in new capacity.

= Considering the adequacy concerns and these trends in the EU, both the KGG and the ACM describe the need to analyse the merits of an SR and a CM.

= The KGG also describes other potential solutions such as targeted procurement of DSR or LDES. While these technologies are valuable for the system (e.g. for
flexibility), our analysis shows that only relying on them to close the adequacy gap will likely not be realistic (see previous slide).

Taxonomy and evolution of CRMs in the EU

CRMs
|
v :
Targeted Mal’ket-WIde
‘ Limited to some capacity providers ‘ ¢ Open to all capacity providers in principle ¢
Based on volume! Based on price? Based on volume! Based on price?
v Vo | | \ S
Call for tenders for Strategic reserve : Capacity market Capacity market, with e id )
new capacity (“SR”) eSS CERET; (“CM”) with centrally decentralised capacity ElLE TS DL
SEDETE managed auctions obligation B

Not active anymore for
competition reasons

Not active anymore
for competition reasons, still
some legacy contracts apply

Increasingly large
majority of CRMs in
Europe

Based on obligations for
retailers— French CRM,
unique in Europe

L LU=

national) situations, Europe, ensuring the
often not exclusively for economic viability of
adequacy reasons existing plants

1
1
In specific local (not i Formerly widespread in
1
1

Under consideration Under consideration Under consideration

compasslexecon.com  Note: (1) Fixed volume and market-determined capacity remuneration price; (2) Capacity remuneration price fixed administratively.
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We combined a qualitative and qualitative assessment to analyse the two
most common solutions: a strategic reserve and a capacity market

Combined methodology to assess the merits of an SR vs CM Methodology to quantify the net welfare benefits of SR/ICM
= Qualitatively
Not all impacts of CM or SR implementation can be modelled. Hence a Net benefit: sum of surplus
comparative analysis is required to complement the quantitative assessment. . increases, nEtdOLSUtLDILé:SRM
. . . ecreases cause y the
Relevant assessment criteria are: Consumer surplus design option
= i. Speed of implementation; ii. Well-tested,; iii. Investment derisking; iv. ncreases in case a CRM
. . . . . reduces wholesale prices
Level-playing field across countries; v. Technology neutrality and vi. _
Robustness B Increase in consumer surplus

= Quantitatively Calculated as the difference in

Expected Energy Non-Served
(“EENS”) evaluated at the Value of
Lost Load (“VOLL”)

The procurement costs of SR are typically lower than a CM but to compare the
merits of each solution more holistically their net welfare benefits need to be

- SoS benefit
quantlfled' Procurement costs

= The welfare benefit of an SR is the Security of Supply (“So0S”) benefit. Cd;ppffcnif;”pg”‘c’g e
The SoS benefit is quantified by the reduction in Expected Energy Not volume of contracted
Served (“EENS”) due to the introduction of the mechanism multiplied by capacity Q
the Value of Lost Load (“VOLL”).

= A CM will, in addition to creating a SoS benefit, also impact wholesale @ : -
(“WS”) market prices due to the introduction of additional capacity in the mpacts on wholesale _ _ qug\gaet:\\/léTyo:;Sp?;itp:rco?u\ggrl
market (relative to an energy-only market). WS price impacts lead to prices lead to changes surplus
changes in consumer surplus, producer surplus and congestion rents, in congestion rents

which need to be accounted for to be able to compare the welfare

benefits of an SR and a CM on a like-for-like basis. i
Q: relevant for the welfare assessment of both mechanisms

(®: only relevant for the welfare assessment of a CM

compasslexecon.com 13



A CM enables the required investments, which is the fundamental problem
INn the Netherlands - an SR does not and hence is not a structural solution

Qualitative comparison of both mechanisms

= An SR and a CM are different in nature and purpose: Strategic reserve Centralised market-wide
capacity mechanism

= An SR has typically been introduced as a temporary insurance to avoid
brown-outs by reserving thermal capacity. Only existing capacity can be part
of an SR. Policymakers continue to rely on the energy-only market to
attract investments in new capacity.

Can be relatively quick

, . . . .. Has been in many countries In place in many countries
= In contrast, a CM’s aim is to find the optimal balance between retaining q / . /

existing capacity and attracting investments across all types of Mc o

. . . , . Only for capacity in SR, not ot

technologies. Under a CM, a share of market participants’ WS market De-risk investment addressingpnew investment For exc'zgggi?;d e

revenues, in particular from unpredictable scarcity prices, is exchanged for >

more stable revenues from competitively-determined capacity payments. AL, Level-playing field Unaddressed, except for In place or planned in

. ‘© i articipating capacit neighbouring countries
= We assessed the pros and cons of an SR and a market-wide CM to close the = across countries A : -
adequacy gap. Both mechanisms have been well-tested, in addition: é Technology Focused on existing thermal, Increasingly varying
= Only a CM reduces investment risk, which is the fundamental problem in 3 neutral sometimesincludes DSR procurement mix
. . . S

NI." by pr0\_/|d|ng a steady' revenue stream and lowering volatility of wholesale a Can lead to a patchwork of Can provide a fit-for-all

prices leading to a reduction of hurdle rates. i solution
> " A CM would level the playing field between investment in NL and its T T T T T T TS TS T s s s 1
S neighbours and potentially open the door to a regional approach. LOW?; due ttF’ '_'m'tt_ed tSOR |
o . . . . capacity participating
§_< = Atechnology neutral CM leads to investment in the most cost-effective mix; 3 :
o this is important in Dutch context as likely various technologies will be =i B _ I
£ required to close the adequacy gap. z Positive and higher than SR
< . . . . . . (@4 for most efficient CM variants
2 | ACMis robust as low or high stress adequacy situations in NL will be 1

reflected in the capacity prices, rather than potentially necessitating the need

for a patchwork of different mechanisms complementing an SR to cater a

__ changing environment, each taking long processes to design.

compasslexecon.com  Note: (1) A CM as well reduces risk premia for retailers and overall collateral requirements due to lower WS price volatility under a CM relative to under
an SR.
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Implementing an SR or CM would enhance welfare over the status quo,

with benefits in the same range but potentially higher with a CM in the report we

simulate various
technologies

Quantitative assessment of welfare under SR and CM scenarios shows: Quantified welfare impacts SR and CM implementations - new CCGT scenario?
= A positive net benefit both in the SR and CM scenarios, mainly driven by the 2033
large SoS benefits due to a VOLL at 69k€/MWh. The net benefit ranges between 6000
2.5 and 3 B€ per year in 2033 and 3-3.9 B€ per year in 2035. 4000
= While the procurement costs of a CM are higher than those of an SR, the net & 2000
. - ) ; . = 2616 2775 SLEs
benefit of an SR falls within the range of benefits of different CM scenarios: 0
= The additional capacity procured via a CM (relative to an energy-only market or 2000 B e
an SR) is active in the WS market, leading to a reduction in the WS price which, -4000
in its turn, leads to consumer surplus gains superseding impacts on producer SR M1 M2 M3 M4
surplus and congestion rents. Overall, a positive net WS benefit results. 2035
= Total net welfare benefits vary across CM scenarios, eligibility and capacity 6000
price differentiation. Under a scenario new CCGT are procured in the CM - as 2000
shown on the right - all CM variants have higher welfare benefits than an SR.
. o . o : 2000 3427 3518 3766 4074
= An important finding in the Dutch context is that more thermal capacity is required W
to be procured in an SR vs a CM.? This can be explained by: = g |
= Thermal capacity procured via a CM is active in the WS market helping to -2000
charge up batteries when the system is tight or avoid them to then discharge. In -4000
contrast, thermal plants in an SR are not active in the market to support the SR M1 M2 ™3 ™4
Charging of batteries in hours Ieading up to scarcity events. Reserved thermal SR cost M Producer surplus B Consumer surplus B Congestion rents change M CM costs M SoS Benefit A Net benefit
units are only activated in the event of scarcity during which many batteries —— :
might be depleted as they had to discharge in earlier close-to-scarcity hours. - Note: In line with our Economic Viability Assessment
. A Af ; : . 8 8 M1 All : : (“EVA”), we assume a unique CM clearing price of
There are limited I_oss of-load even_ts in nelghb(_)urlng countries, which would c Unique price €50k/MW and CM clearing prices of €50k/MW and
have the effect to inflate the capacity procured in the Dutch CM. cM2 Al Separate prices €30k/MW for new and existing capacity, respectively.
= We also find wholesale price volatility to reduce under a CM relative to an SR : : Raising the unique/new CM clearing price to
. . . T ; ! CM3 Excl. RES Unique price .
i.e. a reduction of 10-15% in the standard deviation of hourly wholesale prices, _ iiikg szsvéeggts Vﬂ%{%"::g‘é‘ﬁg}?{: cf’feé’f,.ﬂztiﬁ'; %’\gn/ 3
which reduces costs related to collateral and the likelihood of costly bankruptcies. S MU SRS | e
compasslexecon.com Notes: (1) In 2030 the LOLE threshold is not exceeded, hence no additional capacity is modelled; (2) This finding is not the main driver of the quantitative 15

comparison, i.e. the reduction in the SR procurement costs would be below 200m€/y if the same volume of thermal capacity would be procured under the
SR and the CM (leading to not reaching the 4h-LOLE threshold for the SR).



Considering the strong risk of adequacy concerns and welfare benefits of
an intervention, we recommend the introduction of a CM...

2020 2025 2026 2029 2030 2032 2035 2040

: : .. “‘ to be permanent and not temporary feature
Final Investment Decisions for new of the future power system calling for a

capacity or capital-intensive structural solution.

I II Crucial window of
opportunity to align FID
with projected demand

Energy crisis, introduction

Here we focus on the 2030-2035 horizon.
of revenue cap

However, adequacy concerns are expected

Business decisions

| |
| |
| |
| |
| |
| |
| |
| |
-
} } refurbishments to be made

A
Yearly stay-in-business decisions for lll
4-5 GW of thermal capacity llll

Coal phase-out
|

Demand and supply

Potential nuclear
phase-in

|
|
|
|
|
|
i
Complicating factors for investment w

All neighbouring countries introduce a CRM

Increasingly volatile electricity prices, rising grid tariffs and uncertain decarbonisation requirements

I — |
Policy decisions and implications Decision KGG on “Accelerated” i
adequacy measures introduction of a CM !

[ J |

|

|

} Need to monitor exits and ]

i potentially introduce CM enables crucial FIDs
|

|

ad-hoc measures

compasslexecon.com Confidential 16



... without delay as the costs for being too early are much lower than

being too late

2020

2029 2030

Energy crisis, introduction

of revenue cap
|
Business decisions

l_
Installing CM “too early”

» Capacity prices will be very low to

reflect the limited need

Final Investment Decisions for new

2035 2040
| N
Closed window of Here we focus on the 2030-2035 horizon.
opportunity due to However, adequacy concerns are expected
policy decision delays to be permanent and not temporary feature

capacity or capital-intensive
refurbishments to be made

Yearly stay-in-business decisions for
4-5 GW of thermal capacity

« Any triggered capacity investment will
not be stranded as electrification is
required to meet net-zero goals

* A capacity market can be seen as a
well-tested insurance mechanism

Policy decisions and implications

Delay in decision
making by KGG...

of the future power system calling for a
structural solution.

Installing CM “too late”

* Need for very costly last-minute measure
or in worst case, the triggering of rolling
brown-outs

» Windfall profit for existing capacity as
wholesale prices will skyrocket

» High political cost (e.g. bankruptcies)

“Accelerated”
introduction of a CM

...would cause a delay in
enabling crucial FIDs

V Decision KGG on
al

dequacy measures
[

Need to monitor exits and
potentially introduce
ad-hoc measures

| |
W Crucial FID would potentially come too late

compasslexecon.com
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Adequacy outlook in the Netherlands
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Key trends in the Dutch power system
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On the supply side, the thermal fleet is aging, c. 4 GW of coal plants will
exit by the end of 2029 and there are additional external supply risks

Capacity by age and technology in the Netherlands as of 2025 Other risks to NL security of supply stem from external developments:
3500 - - * The Economic Viability Assessment (“EVA”) from the ERAA process
3,000 Counted from retime results in almost 24 GW additional gas capacity in Germany.

2:500 | commissioned in 1973 Although an increase in gas capacity in Germany is expected following

government announcements, it is uncertain when these will be added.

§ i:ggg | = MLZ25 further assumes 1.8 GW additional interconnector (“IC”)
1,000 - capacity between NL and Great Britain (“GB”) from the Hybrid LionLink
’500 | IC by 2030. Yet, commissioning is expected to only take place
oL 111l 1 . I | L-J | earliest in 2032.
12345678 91011121314151617181920212223242526272829 = Moreover, MLZ25 assumes c. 27 GWh of multiday LDES by 2030 and
Age up to c. 51 GWh of intraday and multiday LDES by 2035. Still, the
mFossil Gas mFossil Hard coal ®Nuclear — Wind deployment of LDES capacity remains subject to technological

= In December 2019, NL adopted a law prohibiting the use of coal for readiness, particularly for multiday LDES.

electricity generation as of 2030 at the latest. Some power plants were . . , 1
already required to shut down by 2020 or latest 2025 in case of low Assumptions for LDES in TenneT's MLZ25

efficiency levels. Some of the coal plants might be converted to biomass C-rate Efficiency
plants but this would require significant investment. HE =S We el (Ehi), (all years) | (all years)
10.8 24

* In ao!diti.on, the already advan.ced age of many gas power p'lants will Intraday C/12 (2033) oot
require investments for refurbishment to keep the plants running. Every year, LDES . : C/16 (2035) ?
4-5 GW of thermal plants make stay-in-business decisions with multi-year Multiday
payback periods. The last FID of a merchant dispatchable plant was in 2010. | pgs 26.9 26.9 26.9 C/g4 99%

» The Borssele plant is the only nuclear power plant in the Netherlands,
commissioned in 1973. In 2013, the lifetime was extended until 2033.

Source: ENTSO-E Transparency Platform (link); Staatsblad van het Koninkrijk der Nederlanden, 19 December 2019 (link); Dutch Ministry of Climate and Green Growth 20
compasslexecon.com 2025, Letter to Parliament, 11 February 2025 (link); TenneT, Monitor Leveringszekerheid 2025, 15 May 2025 (link); Dutch Federal government, Nuclear Energy (link).

Note: (1) In the MLZ25, multiday LDES is modelled as compressed air energy storage which has a round-trip efficiency of >100% because the air coming back out of the

system ‘takes’ natural gas with it. This could not (yet) be represented in the modelling, so the efficiency was set to 99%.


https://transparency.entsoe.eu/generation/r2/installedCapacityPerProductionUnit/show?name=&defaultValue=false&viewType=TABLE&areaType=BZN&atch=false&dateTime.dateTime=01.01.2025+00:00|UTC|YEAR&area.values=CTY|10YNL----------L!BZN|10YNL----------L&productionType.values=B01&productionType.values=B25&productionType.values=B02&productionType.values=B03&productionType.values=B04&productionType.values=B05&productionType.values=B06&productionType.values=B07&productionType.values=B08&productionType.values=B09&productionType.values=B10&productionType.values=B11&productionType.values=B12&productionType.values=B13&productionType.values=B14&productionType.values=B20&productionType.values=B15&productionType.values=B16&productionType.values=B17&productionType.values=B18&productionType.values=B19&DataTables_Table_5_length=50
https://zoek.officielebekendmakingen.nl/stb-2019-493.html
https://www.rijksoverheid.nl/documenten/kamerstukken/2025/02/11/advies-landsadvocaat-kerncentrales-eemshaven-en-beantwoording-vragen-over-vertraging-bij-bouw-van-nieuwe-kerncentrales
https://tennet-drupal.s3.eu-central-1.amazonaws.com/default/2025-05/20250515%20TenneT%20Monitor%20Leveringszekerheid%202025%20final.pdf
https://dashboardklimaatbeleid.nl/mosaic/mosaic/kernenergie

The demand growth forecasted in the Netherlands is stronger than in its
neighbouring countries due to faster anticipated electrification

Evolution of electricity demand in the Netherlands and neighbouring

countries, base year index (2020 = 100) » The Netherlands exhibits the strongest anticipated growth in
electricity demand to 2035 compared to 2020 levels, among
neighbouring countries.

160 -
= This can be explained by:
150 1 — Electrification of transport: in 2024, NL was the fourth largest
market for battery electric vehicles (“BEVs”) in Europe, with
140 - .
35% of car sales being BEVs. As of 2024, 14% of the
130 - -1.8% passenger car fleet were hybrid or BEVs. The country also
concentrates almost 30% of EV charges in the EU.
120 1 — Low acceptance of gas, in particular gas extraction in the
110 province of Groningen: while gas is still a dominant source for
heating, its share is decreasing (from 87% of space heating in
100 4 N 2015 to 73% in 2023) and the government’s plan is to
increasingly switch to heat pumps, and to become gas-free
90 - by 2050.
80 T T T T T T T T T T T T T T T
P PP PP PP P PSP > P CAGR
S S N S SR S i A

| Source: ENTSO-E, ERAA 2024, (link); The Electric Car Scheme, The countries with the best EV uptake, 19 January 2025 (link); ACEA, Electric cars, 22 June 2022 (link);
COMPAsSIEXecon.com g rostat, Hybrid & electric cars make up 48% of new registrations, 13 December 2024 (link); RUG, Gas extraction, 16 September 2020 (link); Gasunie, Heat grids (link);
Netherlands Court of Audit, A cold shower for heat networks, 4 February 2025 (link); Eurostat, Energy consumption in households, June 2025 (link).
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https://www.entsoe.eu/eraa/2024/
https://www.electriccarscheme.com/blog/the-countries-with-the-best-ev-uptake-why-are-some-moving-faster-than-others#:~:text=The%20countries%20with%20the%20best%20EV%20uptake:%20why,some%20moving%20faster%20than%20others?&text=Norway%20leads%20global%20EV%20adoption,half%2Dprice%20tolls%20and%20parking.
https://www.acea.auto/press-release/electric-cars-half-of-all-chargers-in-eu-concentrated-in-just-two-countries/
https://ec.europa.eu/eurostat/web/products-eurostat-news/w/ddn-20241213-4#:~:text=Highest%20share%20of%20hybrid%20and,%25%20hybrid%20and%2031%25%20electric
https://www.rug.nl/research/earthquakes/groningers?lang=en
https://www.gasunie.nl/en/expertise/heat/heat-grids
https://english.rekenkamer.nl/publications/reports/2025/02/04/a-cold-shower-for-heat-networks
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Energy_consumption_in_households#Use_of_energy_products_in_households_by_purpose

Volatile prices, including frequent negative prices, increase risk for
Investment in existing and new dispatchable capacity

Wholesale prices in the Netherlands and neighbouring Volatility of wholesale prices in Netherlands and neighbouring
countries, 2020-2025 countries, June 2022-May 2025
800 - Energy 800 .
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400 - Crisis .jl | & prices 100 ! : s
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200 - i TRl 1L [ ‘ % 300 ’
y J . At Y ™ [ -+
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= Large price volatility, and especially periods of negative prices, have been observed in the past years in the Netherlands. While other countries
exhibit similar trends, negative price occurrences are particularly important in the Netherlands. Considering data over the past 3 years, average
daily wholesale prices have been as low as -90€/MWHh in the Netherlands, compared to a minimum of -5 to -10 €/ MWh in France and Belgium, and -
50€/MWh in Germany. In 2024, there were between 5% and 8% of negative price hours.

= The share of intermittent renewables in NL is particularly high compared to other countries (increased from 26% in 2020 to 46% in 2023
compared to 31% in Belgium and 30% in France).The SDE++ support scheme compensates for the difference between market prices and a pre-
determined price, attracting large amount of renewables and giving sustained incentive to produce, even when prices become negative.

= Liquidity in forward markets dries up 2-3 years in the future, scarcity prices occur but are hard to anticipate and a revenue cap has been introduced
according to EU guidelines during the energy crisis. Hence, the upside of price volatility is heavily discounted when taking investment decisions
regarding existing and new capacity.

compasslexecon.com  Source: ENTSO-E Transparency Platform (link); Eurostat, SHARES (link); Energy News, The rise of renewable energy increases negative price episodes
in Europe, 10 April 2025 (link).
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https://transparency.entsoe.eu/
https://ec.europa.eu/eurostat/web/energy/database/additional-data#Short%20assessment%20of%20renewable%20energy%20sources%20(SHARES)
https://energynews.pro/en/the-rise-of-renewable-energy-increases-negative-price-episodes-in-europe/

The introduction of electricity injection tariffs and increases in gas network
tariffs weaken investment incentives compared to neighbouring countries

Electricity injection network tariffs TenneT’s allowed revenue (in M€)
» |In October 2024, ACM announced that they are starting preparations
for the introduction of injection tariffs. The ACM aims to publish a 3,000
draft decision for injection tariffs in 2026. The exact design of these 2,572 2,553
tariffs which would fall on generators is not yet known. 2,500
= The step follows significant increases in expected grid costs in the
coming years required for grid expansion and reinforcement. Between 2,000
2023 and 2024, the allowed revenue of TenneT has already increased
by c. EUR 1.3 billion.
y 1,500 1,292
= |n light of rising grid costs, ACM aims to make changes to the
distribution of costs among grid users. So far, only consumers bear 1,000 a7 849
grid costs. 745
_ 538
Gas network tariffs 500
= On average, the proposed gas transport network tariffs for 2026 I
would increase by 48% relative to 2025, while in 2025 the tariffs .
already increased by 52% compared to 2024. In 2024, tariffs had 2019 2020 2021 2022 2023 2024 2025

dropped by 20% due to much higher income from the sale of
interruptible capacity.

- . . . . Even if generators could pass-through the increased network costs,
The tariff increase in 2025 is mainly caused by higher revenues as a impacts on revenues oceur via:

result of the changed method decision 2022-2026 and by a decrease in - Cross-border competition
the expected gas transmission capacity to be sold. « Cross-technology competition

compasslexecon.con S_ource: ACM 2Q23 (link); A_CM 2024 (@_);_ACM 2025 (link); ACM Decisions 2019 (link), 2020 (link), 2021 (link), 2022 (link), 2023 (link), 2024 (link), 2025 23
(link); CE Delft (link); Gasunie, Tariffs decision 2025, 24 May 2024 (link).



https://www.acm.nl/nl/publicaties/tarievenbesluit-gts-2024
https://www.acm.nl/nl/publicaties/acm-start-met-voorbereiding-van-invoedingstarief-voor-grote-producenten-van-elektriciteit
https://www.acm.nl/nl/publicaties/voorstel-gts-voor-transporttarieven-2026-landelijk-netbeheer-gas
https://www.acm.nl/sites/default/files/documents/2018-12/tarievenbesluit-tennet-2019.pdf
https://www.acm.nl/sites/default/files/documents/2019-12/tarievenbesluit-tennet-2020.pdf
https://www.acm.nl/sites/default/files/documents/tarievenbesluit-tennet-2021.pdf
https://www.acm.nl/sites/default/files/documents/tarievenbesluit-tennet-2022.pdf
https://www.acm.nl/system/files/documents/tarievenbesluit-tennet-2023.pdf
https://www.acm.nl/system/files/documents/tarievenbesluit-tennet-2024.pdf
https://www.acm.nl/system/files/documents/tarievenbesluit-tennet-2025.pdf
https://cedelft.eu/
https://www.gasunietransportservices.nl/en/news/tariffs-decision-2025

There is high policy uncertainty among which around new nuclearr,
decarbonisation requirements for thermal and targeted flexibility schemes

Existing and initially planned nuclear capacity by 2040

= The power system is targeted to be net zero by 2035 but requirements

4000 : :

3500 around blending are highly unclear.

3000 * In case strong blending or other decarbonisation requirements would be
= ;388 enforced on thermal capacity, the availability of “clean fuels” and its
= 1500 costs, e.g., green hydrogen, remains unclear.

1000 = OQverall uncertainty around decarbonisation requirements, which can

508 BEREREERREEEEREEREEERREEREREEREERRR significantly raise the cost of electricity production from thermal units,
DONODOANMTIONRDOANDETWON QDO stifle stay-in-business and new investment decisions.
N AN ANANANOOOONDNDOHOMHOHNITITITIT I T T T T I WO
O O O O O O O OO0 0000000000000 00O OO OO O
N N AN AN ANANNNNNNNNNNNNNNNNNNNNN

= At the same time thermal plants might face increasing competition from
mExisting  mLifetime extension = New (lower bandwidth) = New (upper bandwidth) storage and demand-side response (‘DSR”) potentially supported via
the introduction of targeted flexibility procurement schemes.
» The Netherlands aim to add up to 3.3 GW of new nuclear capacities by

2040. However, it remains uncertain if the target can be achieved in time. . L .
g Price projections for natural gas and blue hydrogen in TYNDP 2024

= Due to delays in the site selection process, the Dutch government stated
in February 2025 that it does no longer seem realistic to have the first 80

new nuclear power plant operational in 2035, as initially planned. _ 60 > 54 54
— The statement follows delays in the site selection process. % 40 - , .
— The government added that at this point the timeline for the tendering, @ 5
licencing and ultimately the final construction remains uncertain. 0
* In line with these issues, TenneT does not assume any additional nuclear 2030 2040 2050
capacity to be connected by 2035 in their security of supply monitoring. —— Natural Gas Hydrogen (blue)
Source: ENTSO-E Transparency Platform (link); Staatsblad van het Koninkrijk der Nederlanden, 19 December 2019 (link); Dutch Ministry of Climate and Green Growth 2025, 24

compasslexecon.com Letter to Parliament, 11 February 2025 (link); TenneT, Monitor Leveringszekerheid 2025, 15 May 2025 (link); Dutch Federal government, Nuclear Energy (link); TNO,
Evaluation of the levelised cost of hydrogen based on proposed electrolyser projects in the Netherlands, 13 May 2024 (link).


https://transparency.entsoe.eu/generation/r2/installedCapacityPerProductionUnit/show?name=&defaultValue=false&viewType=TABLE&areaType=BZN&atch=false&dateTime.dateTime=01.01.2025+00:00|UTC|YEAR&area.values=CTY|10YNL----------L!BZN|10YNL----------L&productionType.values=B01&productionType.values=B25&productionType.values=B02&productionType.values=B03&productionType.values=B04&productionType.values=B05&productionType.values=B06&productionType.values=B07&productionType.values=B08&productionType.values=B09&productionType.values=B10&productionType.values=B11&productionType.values=B12&productionType.values=B13&productionType.values=B14&productionType.values=B20&productionType.values=B15&productionType.values=B16&productionType.values=B17&productionType.values=B18&productionType.values=B19&DataTables_Table_5_length=50
https://zoek.officielebekendmakingen.nl/stb-2019-493.html
https://www.rijksoverheid.nl/documenten/kamerstukken/2025/02/11/advies-landsadvocaat-kerncentrales-eemshaven-en-beantwoording-vragen-over-vertraging-bij-bouw-van-nieuwe-kerncentrales
https://tennet-drupal.s3.eu-central-1.amazonaws.com/default/2025-05/20250515%20TenneT%20Monitor%20Leveringszekerheid%202025%20final.pdf
https://dashboardklimaatbeleid.nl/mosaic/mosaic/kernenergie
https://app.1848.nl/document/tkapi/504159

Similar challenges have led to neighbouring countries introducing a CRM
— which in turn impacts the attractiveness of investing in the Netherlands

= While every context has its own particularities, similar challenges as listed below have led to project developers/investors in the electricity sector across Europe
increasingly becoming reliant on long-term contracting mechanisms, both to cover missing money and to de-risk investments.

= Recognising these challenges, all neighbouring countries implemented a CRM, providing improved incentives for new investment.

— On the one hand, more investment in capacity in the neighbouring countries might contribute to the adequacy situation in the Netherlands but moments of high

system stress are highly correlated with neighbouring countries (other than with GB).

— On the other hand, utilities are active across the world and countries with a CRM will be more attractive for international investors/companies.

= Overall, the introduction of CRMs in neighbouring countries likely further worsens the adequacy outlook in the Netherlands.

Neighbouring countries have all implemented CRMs

Centralised market-wide
capacity mechanism
since 2014

Strategic reserve
introduced in winter
2020/21. Target date for
market-wide capacity
mechanism set at 2028.*
Uncertainty around
additional procurement

mechanism.

4

Transition from
decentralised to
centralised market-wide
capacity mechanism

Centralised market-wide
capacity mechanism since 2019

Since the energy crisis, a capacity remuneration mechanisms have
been viewed as integral parts of the electricity market design.

compasslexecon.com Note: (1) See German coalition agreement (link).

Structural drivers impacting the Dutch adequacy and examples of risk
factors complicating an energy-only market to deliver the investments

[EEY

Coal exit set in 2030, uncertain
outlook for aging thermal fleet

Risky environment for entry of
merchant dispatchable capacity

Uncertainty on DE capacity, GB >

w

interconnector, tech. readiness

n
S
(V)
>

=

©
©
S
S
=
[3)
S
S
=
n

Expectation of rising demand
in NL

I

Incr. wholesale prices volatility

Il Gas withdrawal, elec. Inject. tariffs

Increases risk and/or cost for
generation leading to a reduction in
new entry and an increase in exiting

Il Uncertain decarb. requirements

\Y Uncertain nuclear phase-in of existing supply

I

Uncertain demand growth

VI) CRMs in neighbour countries [> Higher investment appeal outside NL
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Complicating factors



https://www.bundeswirtschaftsministerium.de/Redaktion/DE/Wasserstoff/News/2024-07-05-klimaneutrale-stromerzeugung-kraftwerkssicherheitsgesetz.html

These risks and uncertainties lead to a “perfect storm” creating significant

adequacy concerns in the early 2030’s

2020 2025 2026 2029 2030 2032 2035 2040

I — -
Energy crisis, introduction
of revenue cap
Business decision Final Investment Decisions for new
usines Isions capacity or capital-intensive
refurbishments to be made

Yearly stay-in-business decisions for

4-5 GW of thermal capacity
.|
Potential nuclear

Demand and supply Projected demand growth
Coal phase-out

§ New/refurbished investment required to be online

phase-in

I —
Complicating factors for investment

All neighbouring countries introduce a CRM

Increasingly volatile electricity prices, rising grid tariffs and uncertain decarbonisation requirements

Source: ENTSO-E, ERAA 2024, (link); The Electric Car Scheme, The countries with the best EV uptake, 19 January 2025 (link); ACEA, Electric cars,

compasslexecon.com 22 june 2022 (link); Eurostat, Hybrid & electric cars make up 48% of new registrations, 13 December 2024 (link); RUG, Gas extraction, 16
September 2020 (link); Gasunie, Heat grids (link); Netherlands Court of Audit, A cold shower for heat networks, 4 February 2025 (link); Eurostat,

Energy consumption in households, June 2025 (link).
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https://www.entsoe.eu/eraa/2024/
https://www.electriccarscheme.com/blog/the-countries-with-the-best-ev-uptake-why-are-some-moving-faster-than-others#:~:text=The%20countries%20with%20the%20best%20EV%20uptake:%20why,some%20moving%20faster%20than%20others?&text=Norway%20leads%20global%20EV%20adoption,half%2Dprice%20tolls%20and%20parking.
https://www.acea.auto/press-release/electric-cars-half-of-all-chargers-in-eu-concentrated-in-just-two-countries/
https://ec.europa.eu/eurostat/web/products-eurostat-news/w/ddn-20241213-4#:~:text=Highest%20share%20of%20hybrid%20and,%25%20hybrid%20and%2031%25%20electric
https://www.rug.nl/research/earthquakes/groningers?lang=en
https://www.gasunie.nl/en/expertise/heat/heat-grids
https://english.rekenkamer.nl/publications/reports/2025/02/04/a-cold-shower-for-heat-networks
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Energy_consumption_in_households#Use_of_energy_products_in_households_by_purpose

2.2

ERAA & TenneT adequacy assessment
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TenneT’s study MLZ 2025 confirms the post 2030 adequacy concerns
Identified in MLZ 2024 with LOLE higher than the 4-hour standard

Assumptions

Gas, DSR and battery capacities (in GW)

Results

LOLE (in hours per year)

14.4 12.7

1.4 1.1
2030 2030 2033 2033 .
MLZ24 MLZ25 MLZ24 MLZ25 Y
) ) 2030 2030
Gas capacity ®=DSR ®Batteries MLZ24 MLZ25

Electricity demand (in TWh)

14.2

\\\\\\\\

2033

MLZ24

EENS (in GWh per year)

2033

MLZ25

2035

MLZ25

175
172
151 153
2.2 08
2030 2030 2033 2033
MLZ24 MLZ25 MLZ24 MLZ25 2030 2030
MLZ24  MLZ25

Source: Compass Lexecon analysis based on TenneT MLZ25.
compasslexecon.com

MLZ24

2033
MLZ25

2035
MLZ25

= In MLZ25, despite improvements compared
with MLZ24, the LOLE in 2033 and 2035
are still higher than the 4-hour
requirement.

For the LOLE, both analyses show higher
levels in 2033, with a slight decrease in
MLZ25. In terms of Expected Energy Not
Served (“EENS”), the results in MLZ25
suggest a significant improvement.

— For 2033, EENS drops from c. 50 GWh
per year in MLZ24 to c. 14 GWh per year
in MLZ25.

— Improvements can be partially driven by
developments in storage capacities.

— The new weather scenarios in MLZ25
could be the key driver for changes in
EENS levels.
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The sensitivity analyses to assess the impact of demand and gas capacity
risks in TenneT’s MLZ25 suggest adequacy concerns as early as in 2030

= Sensitivity analysis 1:
— Assumes lower electricity demand (and
Electricity demand (in TwWh) LOLE (in hours per year) lower peak demand?) in 2033, leading to
lower LOLE and EENS levels.
— Though LOLE and EENS decrease, the

10.5
8.3 8.1 9.2 levels still suggest a need for increasing
system flexibility.
11 = Sensitivity analysis 2:
— — Assumes 1 GW less gas capacity in 2035,
Base Sens. 1

case Base  Sens.3 Base Sens.1 Base  Sens.2 leading to higher LOLE and EENS levels.
2033 case case case — Results suggest some additional situations
2030 2033 2035 )
where NL cannot meet electricity demand.
— The impact may be mitigated by distributing
Gas capacity (in GW) EENS (in GWh per year) shortages across countries, highlighting the

relevance of SoS in neighbouring countries.

Assumptions Results

175.4 12.6
153

14.4

12.7 12.5 15 20.5
14.1 15.7 = Sensitivity analysis 3:
— Assumes 1.7 GW less gas capacity in
5 3 I 2030 to reflect the Economic Viability
35 Analysis (“EVA”) results, leading to higher
RadlN | - LOLE and EENS levels.
Base Sens. 3 Base Sens. 2 Base Sens. 3 Base Sens. 1 Base Sens. 2 — These results suggest pOtentia| impOI’tant
case case case case case loss of generation capacity already as early
2030 2035 2030 2033 2035 as 2030
compasslexecon.com Note: (1) With a 13% reduction in electricity demand in Sensitivity analysis 1 and assuming a peak demand of ¢c. 25 GW (see Figure 3-2 in 29

MLZ25), the lower electricity demand would correspond to a reduction in peak demand by c. 3 GW.
Source: Compass Lexecon analysis based on Tennet MLZ 2025.



ENTSO-E’s study ERAA 2024 model results also show that the 4h LOLE
standard could be missed as early as 2030

Assumptions Results
Gas, DSR and battery capacities (in GW) LOLE (in hours per year)
o o M B
0.3 : 7
2.7 17 o 544 %
14.7 14.4 16.8 1os o
2030 2030 2035 2035 1.1
ERAA24 MLZ25 ERAA24 MLZ25 ’
Gas capacity DSR M Batteries LDES A _ ﬁ
I 2030 2030 2035 ERAA24 2035
Interconnector capacity (in GW) ERAA24 MLZ25 MLZ25

o % . EENS (in GWh per year)
7
w Il = B

2030 2030 2035 2035
ERAA24 MLZ25 ERAA24 MLZ25
Electricity demand (in TWh)
190 190
153 153
1.28
P
2030
2030 2030 2035 2035 ERAA24
ERAA24 MLZ25 ERAA24 MLZ25

compasslexecon.com Source: Compass Lexecon analysis based on Tennet MLZ 2025.

0.8

2030
MLZ25

2.93

2035 ERAA24

2035
MLZ25

= Compared to MLZ25, ENTSO-E’s study

ERAA24 reports a higher LOLE of 5.4 hours
(1.3 GWh EENS) in 2030, versus 1.1 hours
(0.8 GWh EENS) for ERAA24. This trend
reverses in 2035, where ERAA24 shows a
lower LOLE of 6.3 hours (2.9 GWh EENS)
compared to 9.2 hours (15.7 GWh EENS) in
MLZ25.

In 2030, the higher LOLE in ERAA 2024 can
be explained by lower storage (battery &
LDES) and interconnection capacities.

In 2035, the lower LOLE in ERAA24 is mainly
driven significantly by higher gas and DSR
capacities, which offset the scenario’s lower
interconnection and storage capacities.
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2.3

Our sensitivity analysis of the Dutch adequacy assessment
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Overview of Compass Lexecon sensitivity analyses to key risks affecting
the adequacy outlook

CL base case with all deviations from 2030, 2033 & 2035 Assumption aligned with MLZ25 except the 3 assumption deviations:
MLZ25 1. 5GW lower German gas capacity in 2033 & 2035

2. Removal of multi-day and intraday LDES

3. Delay of LionLink’s commissioning date from 2030 to 2033

CL only with German gas deviation 2033 & 2035 Assumption aligned with MLZ25 except the German gas assumption deviation

CL only with LDES deviation 2030, 2033 & 2035 Assumption aligned with MLZ25 except the LDES assumption deviation

CL only with LionLink deviation 2030 Assumption aligned with MLZ25 except the LionLink assumption deviation

CL adequate scenario Thermal/CCGT 2033 & 2035 CL base case + additional CCGT capacity (similar results can be expected for other
dispatchable thermal technologies) to meet the 4h LOLE reliability standard

CL adequate scenario DSR 2033 & 2035 CL base case + additional DSR capacity to meet the 4h LOLE reliability standard

CL adequate scenario 4h BESS 2033 & 2035 CL base case + additional 4h battery capacity to meet the 4h LOLE reliability standard

CL adequate scenario LDES 2033 & 2035 CL base case + LDES capacity to meet the 4h LOLE reliability standard

compasslexecon.com 32



In our base case scenario, we implemented three assumption deviations
compared with TenneT’s MLZ25 base case to reflect adequacy risks

German gas capacity (GW)

Dutch LDES capacity in MLZ25 (GW)

70

60

50

40

GW

30

20

10

0

57.5 57.5
52.5 52.5
=
31.1 311 o

2030 2033 2035

mMLZ = Assumption deviation

3

2.5

2

15

1

0.5

0

® MLZ multi-day LDES

mMLZ intraday LDES

= In our base case scenario, we use the same
assumptions as TenneT’s MLZ25 study
except the following assumption deviations
to reflect risks related to the Dutch adequacy:

— Deviation 1: reduction of German gas
capacity from 57.5 GW to 52.5GW

— Deviation 2: Removal of all LDES including
multi-day LDES & and intraday LDESIn the
Netherlands

— Deviation 3: Delay of the LionLink
commissioning date from 2030 to 2033

Target years affected by the deviations
German NL LDES LionLink

gas
capacity

2030

2033
2035

compasslexecon.com
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Compared to CL calibration runs, the assumption deviations in CL base
case runs increase the LOLE estimates for the 3 target years

NL LOLE (h) NL EENS (GWh)

» The assumption deviations in CL base case
20 164 70 65.7 runs increase the LOLE estimates for the 3
: target years:

18
" e ®0 — In 2030, the higher LOLE is still below the 4h
- 495 LOLE criteria.
14 12.6 — In 2033 & 2035, the LOLE is almost doubled
12 compared to the calibration runs and is also
40 36.2 higher than MLZ 2025.
10 9.2 9.2
8.1 30
8
23.0
6 20 Target years affected by the deviations
15.7
4 14.1 German NL LDES LionLink
2.8
10 gas
2 1.1 I 55 capacity
0.5 0.8
0.1
—— 0 ad 2030
2030 2033 2035 2030 2033 2035
2033
B CL - calibration m MLZ 2025 - base case B CL - base case B CL - calibration ® MLZ 2025 - base case B CL - base case 2035

compasslexecon.com Note: CL results are with an “average” outage pattern. 34



For 2033 & 2035 where the LOLE is above 4h, the impact of the German
gas and LDES deviations is of a comparable order of magnitude

NL LOLE (h)
20
184
18
15.3
16 14.5
14 12.9 13.4
12.2
12
10 9.2
8.1

8

6

4 2.8 2.6 2.6

0 I

2030 2033 2035
m CL - calibration B CL - base case (with 3 deviations) m CL - LionLink Deviation CL - German gas Deviation mCL - NL LDES Deviation

» The impact of an individual deviation shows not to be linear; the cumulative impact of deviations is not equal to the sum of isolated impact of each separate

deviation.

= For 2030, the LOLE impact of the LionLink and LDES deviations is of a comparable order of magnitude and about 90% of the LOLE of both deviations

combined.

= For 2033 & 2035, the LOLE impact of the German gas and LDES deviations is of a comparable order of magnitude and about 50-60% of the LOLE impact of

both deviations combined (relative to the CL-calibration scenario).

compasslexecon.com Note: CL results are with an “average” outage pattern.
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Adequate scenario CCGT: Additional CCGT capacities of 2.6 GW and 3 GW would be
required to reduce the LOLE to 3.6 and 4 hours, respectively in 2033 and 2035

Installed capacity - CCGT (GW) NL LOLE (h) NL EENS (GWh)
18 70 65.7
20 18.4
16 18 60
14 2.6 3 16 153 49.5
50
12 14
12 40
10
10
38 30
8
6 6 20
3.6 4
4 4 : 10.4
10 7.1
2 ’ . ] .
0 0
0 2033 2035 2033 2035
2033 2035
m Base Capacity increase of CCGT m Adequate CCGT sensitivity  ®CL - base case m Adequate CCGT sensitivity  mCL - base case

= MLZ25 scenario assumes gas-fired plant capacities of ¢.13 GW both in 2033 and 2035.

= Additional CCGT capacities of 2.6 GW and 3 GW would be required to reduce the LOLE to 3.6 and 4 hours, respectively in 2033 and 2035.

= These capacities could be acquired either through the extension of existing power plants or building of new power plants.

* We use CCGT as the thermal technology in our modelling, similar results can be expected for other dispatchable thermal technologies like coal plants being
converted to biomass.

compasslexecon.com Note: CL results are with an “average” outage pattern. 36



Adequate scenario DSR: Additional DSR capacities of 2.5 GW and 3.0 GW would be
required to reduce the LOLE to 3.5 and 3.2 hours, respectively in 2033 and 2035

Installed capacity — DSR (GW) NL LOLE (h) NL EENS (GWh)
6 20 18.4 70 65.7
18
5 16 153 60
49.5
14 50
4
12
3 40
3 2.5 10
8 30
2
6 20
35
4 3.2 9.1
1 . 10 7.0
2 L ] =
0 0 0
2033 2035 2033 2035 2033 2035
mBase Capacity increase of DSR m|ncreased DSR sensitivity ~ ®CL - base case m Increased DSR sensitivity  ®mCL - base case

= MLZ25 assumes DSR capacities of 1.9 GW in 2033 and 2.0 GW in 2035. No operational constraints such as max activation duration or max yearly capacity
factor are considered for DSRs in MLZ 2025. In other words, DSR flexibility could be overestimated.

» In theory, additional DSR capacities of 2.5 GW and 3.0 GW would be required to reduce the LOLE to 3.5 and 3.2 hours, respectively in 2033 and 2035. This
would imply a capacity increase of more than 100%. Thus, it might not be realistic to rely solely on DSR to solve adequacy issues due to the uncertainties on
its potential.

compasslexecon.com Note: CL results are with an “average” outage pattern. 37



Adequate scenario 4h BESS: Additional 4h BESS capacities of 11.3 GW and 16.5 GW
would be required to reduce the LOLE to 4 and 3.2 hours, respectively in 2033 and 2035

Installed capacity — 4h BESS (GW) NL LOLE (h) NL EENS (GWh)
30 70 65.7
20 18.4
18
o5 60
16 15.3 495
50
20 14
16.5
12 40
15 10
11.3 30
8
10
6 20
4 3.2
5 . 4 . 10 8.7 7.4
| ; B ] O
0 0 0
2033 2035 2033 2035 2033 2035
m Base Capacity increase of batteries m Increased Battery sensitivity =~ ®CL - base case H Increased Battery sensitivity ~ ®CL - base case

» In MLZ25, in addition to 2h batteries (V2G and household), 4h battery capacities (co location + large scale) reach 8.4 GW and 10.7 GW in 2033 and 2035. In
this adequate scenario, we only consider additional 4h large scale batteries.

= Additional 4h battery capacities of 11.3 GW and 16.5 GW would be required to reduce the LOLE to 4 and 3.2 hours, respectively in 2033 and 2035.

= Compared with the first two adequate scenarios (Gas & DSR), significantly higher battery capacities would be needed to bring the LOLE to comparable
levels. This is because loss of load tends to occur in periods with high demand or/and low wind generation. Such periods can last days while due to the short
storage duration, the same installed capacity of 4h batteries’ adequacy contribution is much lower than that of DSR/gas plant.

compasslexecon.com Note: CL results are with an “average” outage pattern. 38



Adequate scenario LDES: 4.3 GW of 12h LDES and 4.5GW of 16h LDES would be required
to reduce the LOLE to 3.8 and 4.1 hours, respectively in 2033 and 2035

Installed capacity — 12h duration in 2033, 16h

duration in 2035 (GW) NL LOLE (h) NL EENS (GWh)
4.5
4
20 184 70 65.7
3.5 18
16 15.3 60
3 49.5
14 50
2.5 12 20
2 4 4 10
15 8 30
1 © 3.8 4.1 20
4
0 0 ., 1R ]
2033 2035 2033 2035 2033 2035
m Base Capacity increase of LDES ®Increased LDES sensitivity =~ ®CL - base case mIncreased LDES sensitivity ~ ® CL - base case

= Both multi-day and intraday LDES are included in MLZ25 but are removed in our base case as one of the assumption deviations due to technical and other
uncertainties.

» |n this adequate scenario, we consider intraday LDES assuming a duration of 12 hours in 2033 and 16 hours in 2035 to be in line with MLZ25.

= Additional 4.3 GW 12h LDES and 4.5GW 16h LDES would be required to reduce the LOLE to 3.8 and 4.1 hours, respectively in 2033 and 2035. Although
these capacities are higher than firm capacities needed in other scenarios (such as DSR or gas-fired generation), they are significantly lower than capacities
needed in the 4h battery adequate scenario thanks to LDES’s longer duration.

= Under these assumptions, the EENS decreases from 49.5 GWh to 7 GWh in 2033 and from 65.7 GWh to 6.5 GWh in 2035.

compasslexecon.com Note: CL results are with an “average” outage pattern. 39



3.

Potential options in the Netherlands to bridge the
adequacy gap
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3.1

Capacity remuneration mechanisms: theory and practice
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The investment incentives in the energy-only market may be insufficient to
reach the socially desired level of adequacy (reliability standard)

Missing money and missing market problem Lack of matching hedging needs

= Companies typically cannot realise the actual value of their generation = While suppliers are particularly interested in hedging for the duration
of the electricity supply contract, it is crucial for electricity producers

capacity on the energy-only market (“EOM”) due to:
to hedge their investment against price risks over a longer period of

— Electricity prices do not reach the actual willingness to pay during
scarcity hours (and/or interventions in the market can occur during

those moments)

— Increasing (subsidised) RES feed-in leading to low prices

time.

producers (suppliers).

= These different requirements lead to a discrepancy (lack of matching
maturities) between the hedging needs of suppliers (consumers) and

— No free price formation on reserve and redispatch markets _ _
Market Lack of matching hedging
Marke maturity needs
participants
Price )
A Scarcity price that cannot be realised and Final consumer
leads to "missing money" ("empty" = large
. consumer with PPA)
Provider
Electricity
producer
> >
Price cap Demand curve Quantity Contract length  Typical Length of ?]/5:':2?
| Pushed_ out pf t_he market Offer in the EOM (1 year) hedging strategy investment
Offer with missing money (3 years) (min. 20 years)

compasslexecon.com

A CRM can lead to a more efficient distribution of risk between investors and
consumers, as risks and corresponding capital costs are reduced.
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According to the EU Electricity Regulation, if the resource adequacy
assessment shows risks to adequacy, a CRM might be introduced

= According to the EU Electricity Regulation, Member States
need to set the economically optimal Reliability Standard:

setting the LOLE target, calculated from Cost of New Entry
(“CONE”) and VOLL

— As an example and as a first approximation, for CONE ~
60,000€/MW and VOLL~ 20,000€/MWh, the Reliability Standard
is defined by a LOLE target of ~ 3 hours

— ACER RS Methodology requires the Reference Technology
providing the LOLE for the Reliability Standard to have sufficient
capacity resource potential so that it can be built in a sufficient
amount to ensure the targeted adequacy level.

— The Methodology requires that the entity performing the
calculation must monitor whether LOLE is aligned with the
marginal value of EENS, however no method is provided to
perform this analysis within the methodology.

» Resource Adequacy Assessment is the modelling exercise
to assess the future LOLE taking into account actual system
and market conditions.

» |n case the Resource Adequacy Assessment indicates that the
LOLE exceeds the reliability standard, the introduction of a
CRM can be considered to resolve the mismatch.

Economic equilibrium determining the Reliability Standard

Marginal cost / benefit

[€/MW]

Marginal benefit

CONE

LOLEN—VOLL

Marginal cost

>
Optimal capacity Capacity [MW]

Source: ACER, ACER Decision on the Methodology for calculating the value of lost load, the cost of new entry, and the reliability standard: Annex I,

compasslexecon.com 2 October 2020 (ﬂ)
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https://eepublicdownloads.blob.core.windows.net/public-cdn-container/clean-documents/sdc-documents/ERAA/ACER_Decision_23-2020_on_VOLL_CONE_RS_-_Annex_I.pdf

CRMs can be seen as an insurance mechanism: it is significantly less
costly to be too early than too late in supporting the required investments

* An adequacy assessment is probabilistic, hence whether not introducing a CRM would lead to an exceedance of the LOLE-threshold is always uncertain.
However, it can be argued that it is significantly less costly to be too early than to late in implementing a CRM.

= The implementation of a CRM is expected to take 3-5 years, and increasingly constructing new capacities takes longer due to supply chain issues.

= The Netherlands is a “late mover” which has the advantage that best practices in other countries can be learned from but the disadvantage that some
potential investments have already opted to be deployed in neighbouring countries.

Installing CRM “too early”

= Capacity prices will be very low to
reflect the limited need

= Any triggered capacity investment will
not be stranded as electrification is
required to meet net-zero goals.

1

A capacity market can
be seen as a well-tested
insurance mechanism

Installing CRM “too late”

= Need for very costly last-minute
measure or in worst case the triggering
of rolling brown-outs

= Windfall profit for existing capacity as
wholesale prices will skyrocket.

= High political cost

44
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3.2

Trends in the neighbouring countries and EU regulatory
framework
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Over the past decade, many EU countries introduced CRMs with different
designs — with a recent trend towards market-wide centralised CM

Capacity Remuneration Mechanisms

|
v v
Targeted Market-wide
Limited to some capacity providers Open to all capacity providers in principle
|
v v v v
Based on volume! Based on price? Based on volume! Based on price?
| | ' !
v v v v
Call for tenders for Strategic reserve Targeted capacity Capacity market Capacity market, with Market-wide
new capacity Widespread in payments m;/;/]ghecder;tjr?:ilgns decengg::szﬂgﬁpamty capacity payments
In specific local (not Europe, ensuring the Not active anymore 9 g Not active anymore
national) situations, economic viability of for competition reasons, Large majority for Based on retail suppliers — for competition
often not exclusively existing plants put in still some legacy contracts capacity markets in French CRM, unique in reasons
for adequacy reasons reserve apply Europe Europe

- gEEE LREELE= 1 1=

Under consideration
Under consideration

Under consideration

compasslexecon.com Note: (1) Fixed volume and market-determined capacity remuneration price; (2) Capacity remuneration price fixed administratively. For

46
Germany, the new government plans to introduce a market-oriented capacity mechanism, however, the detailed design is not yet known.
Source: Compass Lexecon analysis.



CRM'’s objectives have evolved from managing capacity exit, to supporting
timely investment in required new firm capacity

A brief history of capacity mechanism design trends Growth in the number of capacity remuneration mechanisms in the EU +
= Early 2000s and 2010s: overcapacity situation in Europe, leading to economic GB (1997-2023)
viability issues and a risk of uncoordinated exit of ageing thermal plants. 14

- Implementation of strategic reserves in some countries (e.g. Germany,
Belgium) made it possible to manage the exit of old thermal plants while 12
maintaining security of supply.

= From 2010 to today: revived need for investment in new capacity to address 10
“energy-only” markets' failures. Most cited reasons driving the introduction
of capacity markets include: 8

“‘Missing money” due to imperfect wholesale market design

Impact of RES on electricity price

Limited liquidity in forward markets (>3y) and challenges to finance merchant

4
investments
— Policy and regulatory uncertainty 5 | | | ‘ | | | | | |
Outlook for CRMs: In addition to triggering investment in new 0 I I I I
(decarbonised) firm capacity, growing intermittent RES create a challenge 5353388388538 2323338353238R
oo eoleleolololololoBolooloBhoohohoholoBohohoho ol o)
AN AN AN AN AN AN NN NN NN ANN NN NN NNNNNN

for addressing other system needs (including flexibility, ramping,

congestion, inertia). Avoiding overcompensation and overcapacity ® Strategic reserve  ~ Capacity payment  # Capacity market

resulting from CRM cumulation with upcoming schemes dedicated to
DSR, storage and flexible assets is also key.

47
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The number of EU countries introducing or considering introducing a CRM
has been growing...

.
I %l& W™ No details known, [
7] ['S) .
- Centralised CM Implementation of - Discussions around the
- Centralised CM - Load following a CRM explored introduction of a market wide o i fes) G
- Reliability obligation obligation CRM over the past years - Load following
- Up to 10 yrs contracts - Uptol5yrs obligation
contracts - Upto 17 yrs contracts
|
- Centralised CM ’ - Strategic reserve introduced in winter 2020/2021
- Reliability option - Target date for market-wide capacity mechanism
- Upto15yrs set at 2028.
contracts &A‘ - Uncertainty around additional procurement
i mechanism
- Transition from 2O
decentralised to — ‘ — _
centralised CM - Capacny reserve
- Avallability Obligation - g?éilfg;gns to - So far, no market
- Upfo 7yrs contrﬁ implement CRM wide CRM, but
— o strategic reserve
- Still in the legislative ] — - Exploration of CRM
proposal phase =
- Centralised ~ ‘

- Implementation
- Technology neutral

w

of a CRM
- Centralised CM explored
: Sgllibilg);/?sptlon - Capacity market - Capacity market under No capacity market introduced nor
contracts already introduced consideration considered to our knowledge %
... impacting the competition for capacity investment between countries
compasslexecon.com Source: Vector Renewables, The capacity market in Spain, 14 February 2025 (link); Energy Press, Capacity market explored to support gas-fired 48

power plants, 3 June 2025 (link); Enerdata, Lithuania, Latvia and Estonia ready to disconnect from Russian power grid, 6 February 2025 (link).


https://www.vectorenewables.com/en/blog/the-capacity-market-in-spain-regulatory-update-and-outlook-for-storage
https://energypress.eu/greece-explores-capacity-market-to-support-gas-fired-power-plants/
https://www.enerdata.net/publications/daily-energy-news/lithuania-latvia-and-estonia-ready-disconnect-russian-power-grid.html

The implementation of a CRM needs to follow several defined steps to

secure State aid approval (1/2)

The CRM is considered State aid and requires clearance under the State aid guidelines and the Regulation 2019/943, which includes two

elements:

= Demonstrating that the CRM satisfies the key criteria below, and

» Implementation plan for the reforms to address identified regulatory distortions and market failures (Article 20 of Regulation 2019/943)

Key State Aid criteria

Contribution to well-defined objective of
common interest

Need for State aid intervention

Appropriateness of the aid measure

Incentive effect
Proportionality of the aid

E Avoidance of major undue negative effects
on competition and trade between member
states

I8l Transparency of aid

compasslexecon.com Source: Compass Lexecon analysis.

Justification

Proportionality

and design

Implications

Must be clear need for state intervention and the objectives must
be clearly defined

Objective must be consistent with phasing out environmentally
harmful subsidies

Aid should not change the behaviour of market players and be
non-discriminatory

Aid to the minimum: the amount paid should tend to zero as
capacity available approaches the required level

Must have reasonable rates of return and competitive bidding
process is encouraged

Operators from other member states should be allowed to
participate

Negative effects on the internal market should be avoided
Should not reduce incentives to invest in interconnection

49



The implementation of a CRM needs to follow several defined steps to
secure State aid approval (2/2)

The CRM is considered State aid and requires clearance under the State aid guidelines and the Regulation 2019/943, which includes two
elements:

= Demonstrating that the CRM satisfies the key criteria, and

= Implementation plan for the reforms to address identified regulatory distortions and market failures (Article 20 of Regulation 2019/943):

Elements of the implementation plan for market reforms

Removing regulatory distortions

Removing price caps

Introducing a shortage pricing function for balancing energy
Increasing interconnection and grid capacity

Enabling self-generation, energy storage, demand-side measures and energy efficiency

ofof-fol~

Ensuring cost-efficient and market-based procurement of balancing and ancillary
services

7 Removing regulated prices where required

compasslexecon.com Source: Compass Lexecon analysis.
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The Electricity Market Design reform refines the key design issues for the
Implementation of a strategic reserve, CRM and flexibility mechanism

Principles and requirements for CRM in accordance The reform of the electricity market design affects
with Articles 21 and 22 of the CEP (Regulation 2019/943) several key elements of the CRMs

* CRMs are limited in time (max. 10 years)
Conditions for a e The CRM is a last resort

CRM * Mandatory expiry of the mechanism if no new contracts are
concluded in 3 consecutive years

CRMs will become a "structural component” of the
electricity market and not an obligation to phase out

Streamlining the CRM implementation process

_ » Focus on strategic reserves » Focus on non-fossil flexibility measures, e.g. flexibilization of
Selection of a , , , e
CRM design » Other measures (a market-wide CM) only if the strategic demgnd and_er_u_argy storage, through existing CRM or
reserve is not able to solve the resource adequacy problem possibly flexibility mechanisms

* Exclusion of capacities from CRM remuneration depending on

Lo oo the start of production... « Encouraging the introduction of other green criteria in CRM
emiss?ons « after July 04, 2019: 550 g CO2 / kWh - Temporary exemption from the CO2 emissions limit for
+ before July 4, 2019: 550 g CO2 / kWh and 350 kg CO2 existing capacity mechanisms

/ year / installed kWe

Source: Journal of the European Union, Regulation (EU) 2019/943 of the European Parliament and of the Council, 5 June 2019 51

COMPASSIEXecon.com " 5oumal of the European Union, Regulation (EU) 2024/1747 of the European Parliament and of the Council, 13 June 2024 (link).


https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019R0943&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019R0943&from=EN

3.3

Qualitative assessment of options
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Summary of the key risks and uncertainties leading to adequacy concerns
In the Netherlands

Coal exit set in 2013, uncertain commercial
outlook for aging Dutch thermal fleet

Structural drivers of
adequacy concern

Highly risky investment environment for
entry of merchant dispatchable capacity

Uncertain German capacity expansion,
3 timing new interconnection with GB and
readiness of innovative technologies

Expectations of rising demand in NL

Increasingly volatile wholesale prices and
possible price intervention

Complicating factors
for investment

\4

compasslexecon.com

Increasing gas withdrawal and electricity

injection tariffs

Uncertain nuclear phase-in and other low-
carbon technology procurement policies

Uncertainty around the degree of the

anticipated demand growth

Capacity markets in neighbouring
countries

Increases risk and/or cost for

generation leading to a reduction
in new entry and an increase in
exiting of existing supply

> Higher investment appeal in
neighbouring countries

uolrenyis Aoenbape
a3yl uo 1oeduw

SUOISI28P JUaWISaAUl uo 1oedw|

Requirements for a least-cost
mechanism to fill the “adequacy gap”:

A.
B.
C.

Quick to implement
Well-tested
Reduce investment risk driven by

Q0000
Create a level-playing field for new
investment across neighbours (@)

Technological neutrality, i.e. not
relying on forecasts of the technology
readiness of novel technologies. Also,
avoiding by providing exclusive
support to existing generators can be a
solution but potentially not the least
cost solution.

Robustness, e.g. with respect to a
potential delay ofaor 6

. Limited procurement cost of the

mechanism

Overall positive welfare impact
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A centralised market-wide CM has several advantages over an SR,
Importantly being a technology neutral solution

Strategic reserve Centralised market-wide capacity mechanism

Can be relatively quick Longer implementation but acceleration

q possible
? Has been in place in many countries In place in many countries
Only for capacny in SR, not addressing new For existing and new capacity?
investment
? Sl elEssE, except' 0 [PV In place or planned in neighbouring countries
Dynamic capacity
efficiency ? Focused on existing thermal, sometimes also Increasingly varying procurement mix which is See Slide
includes DSR shown to be required in NL 56 for case
studies.
? Can lead to patchwork of mechanisms (e.g. Can provide a fit-for-all solution, prices will
in case of nuclear phase-in delay) reflect the severity of the adequacy concerns
? Lower due to limited to participating SR Higher but varies per design and eligibility
Quantified — ‘ Input ) We consider the static welfare impact of a
} CRM, capturing the dynamic efficiency
Outcome of the modelling would require more extensive modelling
- and is therefore only qualitatively assessed.
compasslexecon.com Note: (1) A CM as well reduces risk premia for retailers and overall collateral requirements due to lower wholesale price volatility under a CM 54

relative to under an SR (see Slide 67).



Complementing an SR with a flexibility contracting mechanism likely
would mitigate some but not all concerns with an SR

>

Centralised market-wide capacity

mechanism

Quantified —

l Input

Can be relativelv quick Likely faster Longer implementation but acceleration
yq than CM possible
: . . Relatively . :
Has been in place in many countries novel In place in many countries
Only for'capacn)./ in SR, not For DSR + For existing and new capacity’
addressing new investment storage
Q Unaddressed, except for participating No impact In place or planned in neighbouring
Dynamic capacity P countries
efficiency
e Focused on existing thermal, Not tech- Increasinalv varving procurement mix
sometimes also includes DSR neutral gly varying p
? i ez U9 pgtchwork o Creates Can provide a fit-for-all solution
L mechanisms patchwork
Lower due to Ilmgerad to participating @Adds costs Higher but varies per design and eligibility

Outcome of the modelling

compasslexecon.com Note: (1) A CM as well reduces risk premia for retailers and overall collateral requirements due to lower wholesale price volatility under a CM

relative to under an SR (see Slide 67).




A key advantage of a market-wide capacity mechanism is its technology
neutrality, avoiding the need to pick the winners before these are known

New capacity awarded contracts in the Belgian CM, 2021-2024, MW New capacity awarded contracts in the British CM, 2021-2024, MW
10000 -
3000 -
2500 - ..) 8000 -
2000 - 6000 -
el 4000 - -
[
[ 2000 - —_— ]
500 1 —
o ‘ ‘ /ff‘f/ ‘ ‘ W ‘ 0 _—'——
2021 (DY-4 2022 (DY-4 2023 (DY-4 2024 (DY-4 2024 (DY-1 2021 (DY-4 2022 (DY-4 2023 (DY-4 2024 (DY-4 2024 (DY-1
2025/26)  2026/27)  2027/28)  2028/29)  2025/26) N CCGT2025/26) 202?\1/27)(:HP 2027/28) 2058/2?5) f 202\?\//263
. ew m New = New Energy from Waste
. ge}/v Cbcﬁz OCGT Eefurcbll:'sr;ed cceT : ge\f/v Cb)Cr?-I(—j CHP New Offshore Wind m New Onshore Wind mNew OCGT
« Relurbishe uNew! « Refurbishe m New Reciprocrating Engines = New PV New Storage
New storage m Existing DSR m Exising DSR

. . . . Note: for 2021 DY-4, "CCGT" includes all capacity classified as "gas".
B B InBelgium, while gas-fired generation represented the large pactty g

majority of new capacity in the first auction, in more recent auctions

storage and DSR are taking an increasingly important place.

=F= In GB, as part of the Statutory Five-year review 2019/2024, the
Department for Energy Security & Net Zero noted that "gas
powerplants and battery storage systems are the largest
proportion of new build capacity secured via the CM" and that "the
deployment of a range of technologies through the CM, including
flexible technologies, has also helped to minimise the whole

= A centralised, market-wide CRM increasingly proves to result
in investment in a most cost-effective technology mix.

= Looking ahead if the cost of storage and demand response
technologies continues to decline, storage likely would naturally
outcompete thermal capacity under a well-designed CRM. If this is not
the case, other technologies will be selected.

costs of our electricity system."

Note: DSR includes existing capacity.
Source: Elia, CRM Auction Results (link); NESO, Capacity Auction Results (link); Department for Energy
Security and Net Zero, Capacity Market Statutory Five-year Review, December 2024 (link).

compasslexecon.com


https://www.elia.be/en/grid-data/adequacy/crm-auction-results
https://emrdeliverybody.nationalenergyso.com/IG/s/article/Auction-Results
https://assets.publishing.service.gov.uk/media/675fee720fb02bbe4853ef3f/capacity-market-10-year-review.pdf

3.4

Quantitative assessment of options
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Our model-based impact assessment of different solutions to maintain
adequacy in the Netherlands relies on the following quantitative KPIs

1 | Available capacity and impact on investments in the
Netherlands
2 | Security of supply in the Netherlands

3 | Costs of the CRM: the procured volume and capacity
price

4 | Impact on energy prices in the Netherlands and
neighbouring countries

5 | Economic welfare impact in the Netherlands

We consider the static efficiency of a certain mechanism, capturing the
dynamic efficiency would require more extensive modelling. Hence, we
gualitatively discuss those impacts (see previous section).

Evaluate the impacts of market design options on available capacity by studying investment,
retirement and mothball decisions in the Netherlands based on market revenues and avoidable
costs (NPV)

Impacts of market design options on security of supply, LOLE

The procurement costs of a capacity mechanism will depend on the specific parameters of the
design elements and 1) capacity price, and 2) volume of contracted capacity which secure the
Dutch reliability standard. This would have to potentially account for long-term contracts.

Hourly prices are simulated and used in quantifying social welfare

The economic welfare analysis quantifies total economic welfare and identifies potential
distributional impacts: Consumer welfare (incl. energy price, capacity price, and the value of the

Energy Not Served), producer welfare (profits from energy and capacity markets), and congestion
rent

compasslexecon.com
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Economic assessment of market design options requires considering their
Impact on several elements of consumer and producer surplus

Methodology to estimate the net benefit of SR/ICRM

In case a market design reduces wholesale Increase in consumer
prices: consumers realise additional benefits
from increase of the consumer surplus surplus

Net benefit : sum of
surplus increases,
net of surplus

Impacts of market design option on security of supply .
calculated as the difference in EENS evaluated at VOLL SoS benefit ?hecrcelgﬁ/leg caused by
e esign
option

Procurement costs of a capacity mechanism

depends on the capacity price and volume of —_— Procurement costs
contracted capacity

In case a market design reduces wholesale Decrease in pI'OdUCGI'S,
prices: producers have lower wholesale market fi
profits pro Its

Decrease in congestion

prices: congestion rents collected by TSOs rents
decrease

In case a market design reduces wholesale

59
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The high VOLL estimated for the Netherlands (69k€/MWh) leads to a S
large SoS benefit of either an SR or CM compared to the status quo

SoS benefits at 69€/kWh in 2033 SoS benefits at 69€/kWh in 2035
4000 4000 = The difference in EENS between the
3500 3500 baseline and SR/CRM scenarios valued at
2000 3000 the VOLL of 69€/kWh results in SoS benefits
w W between c.3 and c.4 B€ per year in 2033
= 2500 = 2300 and 2035.
2000 2000
» The SoS benefits for both mechanisms are
1500 1200 nearly identical by design as they are both
1000 1000 dimensioned to reduce the LOLE under the
500 500 4h-threshold. For an SR this can be done as
0 0 long there is enough existing capacity to
SR CM SR CM reserve.
SoS benefits at 13€/kWh in 2033 SoS benefits at 13€/kWh in 2035 = If the VOLL in the Netherlands is reassessed
4000 at the level of Belgium or Germany of
4000 2500 13€/kWh, the SoS benefits would reduce to
3500 ¢.500-700 M€ per year.
w 3000 . 3000
= 500 = 2500
2000 2000
1500 1500
1000 1000
. I ] 0
SR cM SR CcM

compasslexecon.com  Note: CL results are with an “average” outage pattern. 60



SR and CM design options would require different additional .
volumes of capacity to reach the Reliability Standard

Unserved energy duration curve (2033) without and with SR capacity for two climate years (“CY”) SR vs Adequate scenario
12000

6

10000 Starting unserved energy duration curve: before the addition of any strategic

reserve capacity 5
8000
+4.5 GW firm 4
capacity in 2033
6000 P y
Final unserved enerqy duration curve: the weighted average of the 3 3
LOLE hours below 4 hours thanks to the strategic reserve capacity
4000
2
2000
...... L
0
123 456 7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
0
e N0 SR 2033 (CY1997) e NO SR 2033 (CY2013) ~ eeeeee SR2033 (CY1997) eeeeee SR 2033 CY2013 2033 2035

m SR Gas CM Scenario

compasslexecon.com  Note: CL results are with an “average” outage pattern; CY1998 is not included in the graph as the LOLE = 0. 61



This is because additional capacity under SR and CM have different ===
Impact on the charging patterns of batteries

Deviation SR: Hourly Dispatch — 10/11 January 2035 - CY1997 [MWh/h] : Market wide CM: Hourly Dispatch — 10/11 January 2035 — CY1997 [MWh/h]

40000 : ) .
Net-Exports 40000 3 GW CCGT in the system for adequacy Net-Exports
35000 Customer x 35000 Reduced X,
20000 Unserved : Customer Battery Gen unserved
Energy : 30000 Load / energy
25000 £ 25000 n,  Net-imports
20000 £ 20000
15000 15000
10000 £ 10000
generation
5000 i 5000
--------- |
(o - e ——
- A : W
Battery-load Battery-load :\ : :

5000 | W o o omm m mm——————————————————— — et

oo Battery-load xport s/
Nuclear RES Other non RES : Nuclear RES Other non RES . Gas
s DSR S Net-Imports mmmm Battery-Generation Unserved Energy : I DSR SN Net-lmports BN Battery-Generation Unserved Energy
RV Battery-Load weaeans Electrolyser-Load oo Net-Exports e | 0ad Net-Exports BRWRER Battery-Load s Electrolyser-load  mussmim Net-Exports
H Load e= a= Customer Load

Firm capacity generation not only increases overall electricity supply but also alters the charging and discharging patterns of batteries during peak hours:
: The additional 3 GW of gas capacity in the system decreases the amount of unserved energy, and...

allows batteries to adjust their charging and discharging patterns (incl. peak hours), enabling them to contribute during periods of unserved energy.
During periods of system stress in the Deviation scenario, batteries are required to discharge over a shorter timeframe at higher capacity. In contrast, under the Adequacy
scenario, they can spread their discharging more evenly across a longer duration.
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The procurement cost of an SR or CM depends on several specific =
design choices, impacting the eligible volumes and contract prices

CM cost in a given year

A
CM procurement cost €lkw
-year Cost of capacity cleared

= Procurement cost of capacity cleared for the given delivery year at a clearing in the current auction

price. Given by the product of the cleared derated capacity and the clearing price
» The clearing price is given by the bid price of the last unit meeting the capacity Capacity demand cufve

demand . . V/ .

Capacity clearipg price

* The bids in the CM represent the “missing money”, i.e. the fixed CAPEX and /

fixed operational and maintenance (“FOM”) costs net of the expected market and . -

AS net revenues. C D \

B e

»= The volume of existing capacity that obtaining the clearing price depends on the [ | >

eligibility rules of the CRM and may exclude capacity obtaining other support, De-rated eligible non-contracted capacity
e.g. RES and combined-heat and power (“CHP”).
SR capacity cost in a given year

3

= Specific rules could be applied to limit the price obtained by the existing capacity

A
below the clearing price €/kW

year SR requirement

SR procurement cost : :
Cost of SR in a given year

» The needed capacity is procured through a pay-as-bid auction and receives a

one up to three-year contract. /

» The bids correspond to the annualised fixed costs, assuming no operation in the
market and that the activation cost is covered at the cost level.

= Procurement cost is equal to the product of the derated capacity and the bid
price De-rated eligible capacity

1 >
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CCGTs present the highest derating factor among scrutinised
technologies, while 4h BESS have a derating factor of ¢.20%

Derating factors per technology, 2033 and 2035 (in %)

= Derating factors are estimated as the ratio of the additional capacity of
each technology needed in the adequate scenarios over the additional
DSR capacity in the adequate scenario DSR.

120%

100% = Under such methodology, CCGT has a derating factor of 96% in 2033 and

100% in 2035, as the additional capacity is very similar or equal to the
additional DSR capacity needed in the adequate scenario DSR.

80% = On the other end of the spectrum, 4h BESS present the lowest derating
factor around 20%, as 11.7 GW and 16.5 GW in 2033 and 2035

. respectively would be needed in the system to reach adequacy, compared

00% to 2.5 GW and 3 GW of DSR.

40%

20% I

CCGT 4h BESS intraday LDES

= 2033 m2035

64
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As part of the economic viability analysis (“EVA”), we estimate CM prices
to be around 30€/kW for existing assets and 50€/kW for new assets

Missing money for thermal technologies in 2033 in baseline and adequate scenarios (in €/kW)

60
50
40
< 30
4
N BB il Ll
18 ] | l J— —_— [ -
-10
Base Adequate New Adequate Existing  Adequate Battery Adequate DSR Adequate LDES
CCGT CCGT

mNL - CCGT Old mNL - CCGT Present NL - New CCGT NL - OCGT Recent

Missing money for thermal technologies in 2035 in baseline and adequate scenarios (in €/kW)

70
60
50
40
30

20
0 - - - _ _

-10

€/kW

Base Adequate New Adequate Existing Adequate Battery Adequate DSR Adequate LDES
CCGT CCGT

mNL - CCGT Old mNL - CCGT Present NL - New CCGT NL - OCGT Recent

Reading: A positive missing money implies that the asset is not economically viable (cost larger than revenues), a negative
missing money implies that the asset is profitable.

Note: Missing money is calculated considering wholesale market revenues + a balancing market revenues estimated at 5€/kW. Hours with prices larger than
compasslexecon.com  1120€MWh are not considered. For existing thermal technologies, a FOM of 53€/kW is used as per MLZ25; for new technologies a CONE of 110€/kW is

To estimate the CM clearing price, we
evaluated the missing money of existing and
new thermal technologies in the Netherlands.

= To obtain results comparable with TenneT, we
discarded the hours above 1120€/MWh which
corresponds to the activation price of the
second largest DSR band. The lower the
threshold above which prices are discarded for
the EVA, the higher the missing money.

In our base case scenario, Dutch thermal
assets are not or barely viable in 2033 and
2035 without any CRM.

= As for existing assets, the average missing
money of Old CCGT is c. 25 €/kW while the
average missing money of Present CCGT
(slightly higher efficiency) is close to 0 €/kW;

= As for new assets, the average missing
money of New CCGT is c. 50€/kW.

Under the different adequate scenarios, we
see that Old CCGT would set the CM price for
existing assets around 25-30 €/kW, while new
assets will set it on average at 50€/kW.
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used, aligned on the values reported for CZ, IE and PL in ACER. Although there is new CCGT capacity only in the Adequate New CCGT scenario, its

missing money in the other scenarios indicates its economics if there were new CCGT in those scenarios.


https://www.acer.europa.eu/sites/default/files/documents/Publications/Security_of_EU_electricity_supply_2024.pdf

Market-wide CM procurement costs vary depending on its design, T
but are generally higher than an SR procurement costs

Procurement costs for SR and CM scenarios in 2033

= SR is assumed to be mostly existing gas capacity (5.5 GW of

0

-200 - retired capacity between 2023 and 2033 in MLZ25) and DSR.

400 = We consider 4 CM implementations:

:Zzz = One eligibility scope including RES and another excluding RES;
= unique price and separate prices for existing and new build.

M€

-1000
-1200 = Based on our EVA, the unique price is set at 50€/kW and the
-1400 separate existing capacity price is set as 30€/kW.

SR M1 cm2 cm3 M4
CM scenario Eligibility Price

CMm1 All Unique price

B SR cost mCM costs

Procurement costs for SR and CRM scenarios in 2035

CM2 All Separate prices

0
200 - CM3 Excl. RES Unique price
-400 Cwm4 Excl. RES Separate prices
-600
-800 = CM procurement costs are higher than SR procurement

W
p
-1000 costs as it covers a wider range of capacity
-1200 . . . .
= A unique price CRM design could have higher costs than a CM
-1400 . . .. .
- - o2 . ova with separate prices for existing and new capacity.
W SR cost M CM costs
compasslexecon.com  Note: CL results are with an “average” outage pattern. The estimated procurement costs are in line with observed procurement costs across Europe Confidential 66

(corrected for the size of the Netherlands), see Figure 15 of the SoS 2024 monitoring report from ACER (link).


https://www.acer.europa.eu/sites/default/files/documents/Publications/Security_of_EU_electricity_supply_2024.pdf

A market-wide CM allows in general to reduce average baseload

]
prices and price volatility compared to the SR scenario L

Baseload electricity prices (€/MWh)

Price difference in CM vs SR (% and €/MWh)

The capacity mix in the CM scenarios leads

|
|
1
1
130 133 ; . . . . 1% . 3% to in general lower wholesale prices
- 0, - - - - - o 5
1 4% 3% 1% 4% | -B% 3% compared to the SR scenario with an
i 1 W s average price decrease of 6 € MWh and 5%
i -4 5 4 across 2033 & 2035.
1 -10 The price decrease is the highest in the
| 5
| 15 adequate scenario CCGT.
|
SR CM- CM- CM- CM- CM- CM- CM- CM- | The difference in annual power prices
Gas DSR Bat LDES Gas DSR Bat LDES i CM- CM- CM- CM- CM- CM- CM- CM- between SR and CM scenarios is due to
2033 2035 ! Gas DSR  Bat LDES  Gas DSR ~ Bat LDES more frequent extreme prices in the SR

350 hours with highest electricity prices = CM vs. SR

2033 2035

scenario, given that the capacity under SR
is kept outside of the market and cannot
impact the market price.

3500 | . L
[ 2033 ] i 3500 [ 2035 ] This leads to a lower standard deviation of
3000 | 3000 = the wholesale price under a CM bringing
2500 l additional benefits such as lower risk
| 2500 . :
| premia for retailers.
2000 2000
1500 \
1500 Electricity SR CM - Gas
1000 " 1000 price Std
|
500 \
500
o i Mean 562 487
TNOSOR®eogHaINSIIRdAILERIBISSID Min 237 244
|
——————— CM - Gas - 2033 CM- DSR -2033 --=----- CM- Bat -2033 ‘ - Max 708 632
CM - LDES - 2033 SR - 2033 CM - LDES -2035 SR - 2035
compasslexecon.com Note: Electricity prices for a weighted average of the CY 1997, 1998 and 2013. The standard deviation was computed for the 67

hourly price times series of each target year and climate year. Here gas scenario is with new CCGT. Std = standard deviation.



Unlike the SR, a CM could lower energy prices and create net WS
welfare benefits in addition to SoS welfare benefits

Wholesale market benefits in 2033

Wholesale market benefits in 2035

4000 2000
3000 1500

2000 1000

W W
s 1000 s 500
0 A 0 A
-1000 -500 [
|
-2000 -1000
SR CM new CCGT SR CM new CCGT

Producer surplus B Consumer surplus Producer surplus B Consumer surplus

B Congestion Rents A Net WS benefits B Congestion Rents A Net WS benefits

Net benefit corresponds to the decrease in variable cost

A Change in prices creates

_ Supply
offsetting effects on without CM
consumer surplus and

Price without CM producer’s revenues u
NN
Net welfare would correspond to
the reduction in variable costs >

compasslexecon.com Note: CL results are with an “average” outage pattern.

» As SR is designed not to be activated within
the wholesale market, it would not change
the wholesale prices.

» In contrast, additional capacity procured by
a CM would operate in the market and could
decrease wholesale prices, resulting in
higher consumer surplus and lower producer
profits and congestion rents.

= Assuming the CM allows procuring new
CCGT capacity, this could result in net
social benefit realised in the wholesale
market of ~1.1B€ per year.
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Baseline assessment: The net benefit of an SR lies within the benefit
range of CM scenarios with different technologies

Cost benefit analysis (in M€/year) for SR and CM scenarios in 2033 — CM3 implementation

8000

6000

4000
W
=2000

2616 2749 2157
0 — | <907 | e —
-2000
-4000
SR Adequate New CCGT  Adequate Existing Adequate Battery Adequate DSR Adequate LDES
CCGT
SR cost Producer surplus B Consumer surplus B Congestion rents change CM costs ESoS Benefit A Net benefit

Cost benefit analysis (in M€/year) for SR and CM scenarios in 2035 — CM3 implementation

6000

4000
w2000 3427 3766 3407 3184
s 2765

0 — —
e ]
-2000
-4000
SR Adequate New CCGT  Adequate Existing Adequate Battery Adequate DSR Adequate LDES
CCGT
SR cost Producer surplus B Consumer surplus B Congestion rents change CM costs M SoS Benefit A Net benefit

compass|execon.com  Note: CL results are with an “average” outage pattern. Here we show the results for the CM3 implementation (excluding RES and a unique clearing
price), the results for other implementations under the “Adequate New CCGT” CM scenario are shown in the next slide.

Our CBA reveals a positive net benefit
both in the SR and CM scenarios, driven
mainly by the large SoS benefits due to a
VOLL at 69k€/MWh.

Considering a CM implementation (CM3)
with a unique price at 50€/MWh while
excluding renewables, the net benefit
ranges between 2.2 and 3 B€ per year in
2033 and 2.8 to 3.8 B€ per year in 2035
with the net benefit of an SR lying
within the net benefit range of the
different CM scenarios.

The differences in net benefit across the
CM scenarios reflect the varying degrees
of system variable cost reductions per
adequate scenario (representing different
technologies being procured in the CM).

The new CCGT scenario is the most
efficient to drive down system variable
costs and has the highest net benefit while
the DSR scenario is less efficient to its
higher variable cost.
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Baseline assessment: A CM procuring new CCGTs has higher net
welfare benefits than an SR under all four CM implementations

Cost benefit analysis (in M€/year) for SR and CM implementation in 2033

8000 = The CBAreveals a positive net benefit
6000 both in an SR and the CM implementations,
4000 driven mainly by the very large SoS benefits
; due to a VOLL at 69k€/MWh.
2000
»= The net benefit ranges between 2.6 and

0 3.2 BE€ per year in 2033, and 3.4 and 4.1 B€
-2000 per year in 2035.
-4000

SR cM1 cm2 cm3 M4 . .
SR cost Producer surplus B Consumer surplus B Congestion rents change B CM costs B SoS Benefit A Net benefit . :
CM1 All Unique price
Cost benefit analysis (in M€/year) for SR and CM implementation in 2035 CM2 All Separate prices
8000 CM3 Excl. RES Unique price
6000 CMm4 Excl. RES Separate prices
4000
W
0 e — — —
I
000 |
-4000
SR cM1 cm2 cm3 M4
SR cost Producer surplus B Consumer surplus B Congestion rents change B CM costs B SoS Benefit A Net benefit

compass|execon.com  Note: CL results are with an “average” outage pattern. 70



Sensitivity assessment: the net benefit of an SR or CM could be lowe
In case the Dutch VOLL was revised at the level close to Belgian VOLL

Cost benefit analysis (in M€/year) for SR and CM implementations in 2033 - VOLL at 13k€/MWh

4000
3000
2000
w 1000
s — — _
-1000
-2000
-3000
-4000
SR cMm1 CM2 CM3 CcM4

SR cost M Producer surplus B Consumer surplus B Congestion rents change B CM costs B SoS Benefit A Net benefit

Cost benefit analysis (in M€/year) for SR and CM implementations in 2035 - VOLL at 13k€/MWh

= As the previous results are mainly driven by
the high VOLL that the Netherlands have,
here we conduct a sensitivity analysis by
using the Belgian VOLL of 13k€/MWh.

= The overall net benefits could be much
lower if the Dutch VOLL was revised to the
level of Belgian VOLL.

= Importantly also with a much lower VOLL the
welfare benefits of an intervention
remain positive.

3000 CM1 All Unique price
2000 CM2 All Separate prices
w 000 CM3 Excl. RES Unique price
s , 1N 205 : ,
CM4 Excl. RES Separate prices
-1000
-2000
-3000
SR cM1 CcM2 CM3 CM4
SR cost M Producer surplus B Consumer surplus B Congestion rents change B CM costs B SoS Benefit A Net benefit
Note: CL results are with an “average” outage pattern. Here we show the results for the scenario CM new CCGTSs, similar conclusions can be reached . 71
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Sensitivity assessment: The net benefit of an SR remains within the
CM benefit range when assuming a higher clearing price for the CM =

Cost benefit analysis (in M€/year) for SR and CM implementations in 2033 — unique price at 85€/kW

8000 = Our EVA estimates the unique CM price to
6000 be at 50€/kW and the CM price for existing
4000 capacity at 30€/kW.
; 2000 3138 = However, if we would assume the unique
0 : 2305 clearing price would raise to 85 €/kW
-2000 . T . ] (e.g. due to supply chain disruptions), the
4000 - I net benefit would be lower, ranging between
6000 1.9 and 3.1 B€ per year in 2033, and 2.6 and
SR cM1 cM2 cMm3 cM4 3.9 B€ per year in 2035.
SR cost Producer surplus M Consumer surplus M Congestion rents change B CM costs M SoS Benefit A Net benefit = Under this assumption, the net benefit of the
CM implementations with a unique clearing
Cost benefit analysis (in M€/year) for SR and CM implementations in 2035 — unique price at 85€/kW price (CM1 and CM3) is lower than that of
6000 an SR but the net benefit of the CM

implementations with separate prices (CM2
4000

and CM4) remains higher than that of an
=
- CM1 All Unique price
-2000
CM2 All Separate prices
-4000
SR cm1 cm2 cm3 CM4 CM3 Excl. RES Unique price
SR cost Producer surplus  ® Consumer surplus B Congestion rents change ®CM costs M SoS Benefit A Net benefit CM4 Excl. RES Separate prices

compasslexecon.com  Note: CL results are with an “average” outage pattern. Here we show the results for the scenario CM new CCGTs. 2



3.9

Recommendation and phase-in solutions
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Considering the strong risk of adequacy concerns and welfare benefits of
an intervention, we recommend the introduction of a CM...

2020 2025 2026 2029 2030 2032 2035 2040

: : .. “‘ to be permanent and not temporary feature
Final Investment Decisions for new of the future power system calling for a

capacity or capital-intensive structural solution.

I II Crucial window of
opportunity to align FID
with projected demand

Energy crisis, introduction

Here we focus on the 2030-2035 horizon.
of revenue cap

However, adequacy concerns are expected

Business decisions

| |
| |
| |
| |
| |
| |
| |
| |
-
} } refurbishments to be made

A
Yearly stay-in-business decisions for lll
4-5 GW of thermal capacity llll

Coal phase-out
|

Demand and supply

Potential nuclear
phase-in

|
|
|
|
|
|
i
Complicating factors for investment w

All neighbouring countries introduce a CRM

Increasingly volatile electricity prices, rising grid tariffs and uncertain decarbonisation requirements

I — |
Policy decisions and implications Decision KGG on “Accelerated” i
adequacy measures introduction of a CM !

[ J |

|

|

} Need to monitor exits and ]

i potentially introduce CM enables crucial FIDs
|

|

ad-hoc measures
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... without delay as the costs for being too early are much lower than

being too late

2020

2029 2030

Energy crisis, introduction

of revenue cap
|
Business decisions

l_
Installing CM “too early”

» Capacity prices will be very low to

reflect the limited need

Final Investment Decisions for new

2035 2040
| N
Closed window of Here we focus on the 2030-2035 horizon.
opportunity due to However, adequacy concerns are expected
policy decision delays to be permanent and not temporary feature

capacity or capital-intensive
refurbishments to be made

Yearly stay-in-business decisions for
4-5 GW of thermal capacity

« Any triggered capacity investment will
not be stranded as electrification is
required to meet net-zero goals

* A capacity market can be seen as a
well-tested insurance mechanism

Policy decisions and implications

Delay in decision
making by KGG...

of the future power system calling for a
structural solution.

Installing CM “too late”

* Need for very costly last-minute measure
or in worst case, the triggering of rolling
brown-outs

» Windfall profit for existing capacity as
wholesale prices will skyrocket

» High political cost (e.g. bankruptcies)

“Accelerated”
introduction of a CM

...would cause a delay in
enabling crucial FIDs

V Decision KGG on
al

dequacy measures
[

Need to monitor exits and
potentially introduce
ad-hoc measures

| |
W Crucial FID would potentially come too late

compasslexecon.com
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Appendix - CRM approach in neighbouring and other
selected countries
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Overview of selected country case studies

Strategic reserve

Introduced in winter 2020/2021
Bi-annual tenders held by TSOs
Payments financed via grid tariffs

Capacity mechanism targeted by new government in 2028.

Uncertainty around additional procurement mechanism

Centralised capacity market

First auction in 2021

Reliability options

Up to 15 yrs contracts

Intermediate Price Cap for existing capacity
Specific provisions (Y-1 auction, payback
exemption) to incentivize DSR

Transition from decentralised to centralised
capacity mechanism

Introduced in 2017

Currently decentralised, with Availability
Obligation

Up to 7 yrs contracts

Specific call for tender for DSR to complement
CRM revenues

New centralised mechanism being
implemented

compasslexecon.com

- Capacity market

- Strategic reserve

Flexibility mechanism

Centralised capacity market

= Competitive auctions since 2018

= Price caps for auction set by TSO

= Up to 15 yrs contracts

= Availability obligation in relation to actual need
in the system

Centralised capacity market

= |ntroduced in 2019

= Reliability options

= [ntermediate Price Cap for existing capacity

= Up to 15 yrs contracts

Flexibility scheme

= Technology-specific auctions since 2023

= Residual capacity participating in ancillary and
balancing markets

i

Flexibility scheme

= Transitory scheme in 2019, storage-specific
scheme since 2022

= Competitive tenders held by regulator

= Full integration in all electricity markets

= Support provided as investment grant and
Contract-for-Difference (“CfD”)
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5.2

Belgium
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I I The CM aims to foster investment and guarantee Belgium’s system
adequacy, by covering the missing money of existing and new capacities

A centralised market-wide CRM has been introduced to ensure security of
supply in Belgium

In connection with the nuclear phase-out legislation and with a view to
maintaining the required level of security of supply for Belgium, the Belgian
authorities introduced the CRM, which is enshrined in the Electricity Act and
forms the legal basis.

The CRM aims to compensate electrical capacity holders for that portion of
their relevant costs that are not covered by their revenues (‘missing money’): it
ensures the profitability of capacities so that capacity holders maintain
their capacity in the market or invest in new capacities.

Capacity auctions are held regularly, for different timeframes and contract
lengths

» In the initial design, for each year of delivery, two capacity auctions were held,

4 years and 1 year before delivery. However, from 2025, auctions are also held
2 years before delivery.

Capacity auctions are cleared with a pay-as-bid approach.

The duration of the availability obligation is 1 year for existing capacities, with
activations during periods of price peak, and availability tests.

Capacity units with investment costs above certain thresholds (respectively
106/239/360 €/kW) are eligible to multi-year capacity contracts (respectively
3/8/15 years)

compasslexecon.com Notes: All € figures are expressed in real 2023 unless otherwise stated

Key features of the Belgian CRM

0 Centralised

Market-wide
w/ eligibility

Elia is responsible for operating the auctions, calculating
administered demand

All eligible capacities can participate to the competitive bidding
procedure, production and demand-side units with derated capacity
>1MW are legally bound to prequalify

All technologies without on-going operating subsidies are allowed
to participate in the CRM. However, they are subject to the
application of a derating factor representing the degree to which
the technology enhances security of supply, and prequalification
is mandatory

Technology
neutral

Profits derived from energy market in scarcity periods above a
certain threshold (strike price) will have to be paid back

Reliability
Option

Depending on investment thresholds, participating capacities
could secure long-term contract (up to 15 years) subject to
CREG’s approval

Long-term
contracts

Penalties are applicable if the commissioning is delayed
Planned and unplanned unavailability, proven through Elia’s
controls, is subject to penalties

@ Penalties
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The Belgium CM includes a reliability option associated with scarcity
revenue pay-back obligations

The law defines a “reliability options” scheme

Reliability options principle

= |t consists in a limitation of profits derived from energy market in scarcity periods, above I ,<<E'»‘:§,\
a certain threshold (strike pricey o _af;»}\_??:{}l _________
= When the market price used as reference indicator exceeds the threshold, the capacity / ) \
provider pays back a part of the monthly premium. ,fﬁ ““m_______
Determination of the reference market price: _——
= The DAM price will be used by Elia as it is relevant to captures tense situations
Determination of the strike price: .
» Since the EC approved the changes to the Belgian capacity mechanism in September 2023,
the strike price is composed of a fixed component and a variable component:
» The fixed component is determined at the time of the auction and consists of the calibrated Evolution of Strike Price and Fixed Component
strike price minus the average DA prices for the calibration period:
» The calibrated strike price is calculated from a study of elastic reaction volumes in relation
to spot prices served as basis for determining the initial strike price window. i
500
» From this calibrated strike price, Elia withdraws the average of the DA prices for the 450 417 “'C“H
calibrated period 400 NS~ o
» The variable component is composed of the average DA monthly price for every month of the duz e . o~ Y
delivery period. 250 303 =T e
5 PN . a0
If the spot price is higher than the strike price and if the asset is activated in the market, the - “ 2 N I
Capacity Provider reimburses the delta for its contracted capacity. However, if aunitis in {00 i 27
announced forced outage, it is not liable to the pay-back obligation (but be subject to 50
availability penalty). For payback obligation, a penalty cap is expected: annual payback e eaa s sessera  aosesos

obligation cannot exceed the yearly contract value.

e Strike Price s Fixed Component

compasslexecon.com  sources: Elia (2025), Fgov.Be, Calibration report, Elia (2023), CRM Product Sheet 81



https://www.elia.be/-/media/project/elia/elia-site/electricity-market-and-system/adequacy/crm/2025/crm-general-info-session-2025.pdf
https://economie.fgov.be/sites/default/files/Files/Energy/CRM-Advice-Elia-CREG-proposal-C-2966-auction-parameters-2025-Y-4-auction-delivery-2029-2030.pdf
https://www.elia.be/-/media/project/elia/elia-site/electricity-market-and-system/adequacy/crm/2023/20230404_elia__crm3-uk.pdf

Existing capacities are subject to an Intermediate Price Cap and contracts
can exceed one-year delivery period based on investment thresholds

The standard duration of contracts is 1 year. Upon the Belgian regulator’s (CREG) derogation, based on high investment criteria, capacity contracts of max 3, 8
and 15 years can be granted through the “Investment files”

Participants  Contract duration  CAPEX threshold (€/kW)

.3 8lor 15 years New capacities 15y 360
N[ ' L -
SNSWSI - Participants can = To be eligible, participants must 8y 239
bid up to respect CAPEX thresholds 3y 106
Intermediate Price . - iy
Cab (‘IPC’ 3or8years - Existing capacities 3y or 8y 30
ap (IPC"). = To be eligible, participants must
. » |tis possible to respect CAPEX thresholds Price formation in the auction
E;(;)Saﬂ:?t?es request an IPC = Participants can bid up to
derogation to Intermediate Price Cap (“IPC”). Price Demand curve is administratively set
CREG = |tis possible to request an IPC S
derogation to CREG Auction | Demand curve
price cap Bids for multi-year
The maximum IPC is set for each auction by a study assessing the highest missing money e Single-round
level among existing plants (in €/ MW/y). Market sealed-bid, pa’y—
clearing price “.Inframarginal rent without as-bid auction
= |PC derogation requests (or “investment files”) must include detailed costs, revenues and missing WISt prce cap

Intermediate

money estimates. price cap Inframarginal rent with \I
intermediate price cap Participants without IPC
= CREG accepts derogation if missing money estimates > auction IPC. =4 - derogation can bid up to IPC
| o (27.3 €/KW/y for Y-1 2025/2026
auction)
compasslexecon.com Notes:* In practice, only existing capacities participate in 1-y contract and are subject to IPC. 82
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https://etaamb.openjustice.be/fr/arrete-royal-du-04-juin-2021_n2021042129.html
https://www.elia.be/-/media/project/elia/elia-site/electricity-market-and-system/adequacy/crm/2025/20250402_detailed_infosessions.pdf

I I Some arrangements have been introduced for DSR, and the attractiveness

of the CM for DSR will be assessed in forthcoming Y-1 auctions

Specific rules applicable to DSR participations SLA choice for DSR participations, for Y-1, Y-2 et

Y-4 auctions

Catégorie | : Catégories d’accords de niveau de service (SLA)

Facteur de réduction [%]

21 (2026) /19 (2027) /16 (2029)

36 (2026) / 34 (2027) / 29 (2029)

49 (2026) / 47 (2027) / 40 (2029)

58 (2026) / 56 (2027) / 49 (2029)

65 (2026) / 65 (2027) / 56 (2029)

72 (2026) / 72 (2027) / 63 (2029)

)
76 (2026) /77 (2027) / 69 (2029)
81 (2026) / 82 (2027) / 74 (2029)

85 (2026) / 87 (2027) / 79 (2029)

)
88 (2026) / 90 (2027) / 83 (2029)
92 (2026) / 94 (2027) / 86 (2029)

94 (2026) / 96 (2027) / 89 (2029)

Choice of DSR operators allowed to tailor their obligation to some technical constraints
de-rating / «  DSR operators can chose a service level agreement (SLA), i.e. an Sous-catégories
SLA availability duration obligation (1h to unlimited) in line with their technical SLath
constraints. e
* The obligated capacity equals their non-de-rated capacity for hours within their SLA-4h
energy constraints, and to zero for any other hour in the same day. xz:
SLA-7h
Specific rules applicable to DSR participation e
= Criticism has been voiced by DSR players regarding the applicability of reliability options to DSR zijfhh
assets. Since 2024, DSR is exempt from the payback obligation, and from 2025, the SLAT2h
exemption will apply to DSR and storage. SLAlimite

= For the 2024 auctions, DSR capacity was awarded contracts:

— Y-4 auction: 246 MW of existing capacity, mostly with SLA unlimited (all submitted bids were
awarded a contract)

— Y-1 auction: 11 MW (1 MW of SLA 12h, and 10 MW of existing capacity with SLA unlimited) —
among 18 MW of submitted bids

* The behaviour of players in the forthcoming DY-2 and DY-1 auctions, whose timing in
relation to delivery is supposed to be more appropriate than for DY-4, will nevertheless
give a clearer indication of the attractiveness of the CRM for DSR capacity

Sources : Commission Decision of 27.8.2021 on State aid SA.54915 - 2020/C (ex 2019/N) : Belgium - Capacity remuneration mechanism ; [1] Elia (2021) Elia
compasslexecon.coMfiche produit — Mécanisme de remuneration de capacité [2] Elia (2022) Elia product sheet — Capacity remuneration Mechanism : Status CRM Design, RTE

(2021) Retour d’expérience sur le mécanisme de capacité francais, Elia (2025) CRM, Elia (2024) CRM auctions results Notes: *AMT: Availability Monitoring

Trigger — Moments during which the day-ahead market price exceeds a given threshold. All € figures are expressed in real 2023 unless otherwise stated

100 (2026) /100 (2027) /100 (2029)
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https://www.elia.be/-/media/project/elia/elia-site/electricity-market-and-system---document-library/adequacy---capacity-remuneration-mechanism/20210603_elia_crm-product-sheet_fr.pdf
https://www.elia.be/-/media/project/elia/elia-site/electricity-market-and-system---document-library/adequacy---capacity-remuneration-mechanism/20210603_elia_crm-product-sheet_fr.pdf
https://www.elia.be/-/media/project/elia/elia-site/electricity-market-and-system---document-library/adequacy---capacity-remuneration-mechanism/2022/220405_elia__crm3-uk_v2.pdf
https://www.elia.be/-/media/project/elia/elia-site/users-group/crm-implementation/documents/08_20190905_tfcrm5_overview-status-crm-design.pdf
https://www.services-rte.com/files/live/sites/services-rte/files/pdf/MECAPA/Retour%20d'expe%cc%81rience%20mecanisme%20de%20capacite%cc%81%20-%20Document%20de%20synth%c3%a8se.pdf
https://www.elia.be/fr/marche-de-electricite-et-reseau/adequation/mecanisme-de-remuneration-de-la-capacite#:~:text=L'introduction%20d'un%20m%C3%A9canisme,du%20pays%20%C3%A0%20long%20terme.
https://www.elia.be/fr/donnees-de-reseau/adequacy/crm-auction-results

0B The weighted average price for existing capacity can be substantially
lower than the highest accepted bid from new capacity

Capacity prices and price cap parameters for the Belgian capacity auctions?

90,000
80,000 =
© @ ®
70,000 .
So far, the global price cap

. 60,000 has been about 3x the
%50’000 No demand; most intermediate price cap
240’000 existing production
= capacity postponed
“ 30,000 their offers until -1

20,000 auction.

0
Y-12025-2026 Y-4 2025-2026 Y-4 2026-2027 Y-4 2027-2028 Y-4 2028-2029
Lag of the auction and delivery year
m \Weighted average price all accepted bids m Existing units - Weighted average price accepted bids @ Global price cap
® New units - Weighted average price accepted bids New units - Highest accepted bid Price cap existing units

1. Due to the pay-as-bid nature of the auctions, the weighted average price of all accepted bids (first column) can be substantially lower than the most
expensive accepted bid (last column).

2. Due to the price cap for existing capacity (IPC), the weighted average price for awarded existing capacity (second column) can be substantially lower than
the weighted price of awarded new capacity (third column).

3. Due to the different timing of the auctions for the same delivery year, the capacity price for the same delivery year can be substantially different (Y-1 2025-
2026 vs Y-4 2025-2026 auction results above).

compasslexecon.com  Note: (1) Based on data published by Elia (link).


https://www.elia.be/en/grid-data/adequacy/crm-auction-results

I I Belgium was able to attract a significant volume of new capacity via its

CRM, however as well significant volumes of existing capacity exited

Awarded volumes and exiting of existing units in the Belgian capacity auctions?!?

Duration of contracts awarded in the four Y-4 auctions

2,500

2,000 exit of nuclear capacity
1,500
2
s I
1,000
500 I
0

T-12025-2026

W Existing awarded

B New awarded

1. Significant volumes of new and refurbished capacity have been awarded in the capacity mechanism (total of > 3.5 GW), especially in the first T-4

auction.

This chart excludes the expected

T-4 2025-2026 T-4 2026-2027 T-4 2027-2028 T-4 2028-2029

Lag of the auction and delivery year

B Refurbished awarded (not subject to IPC)
Existing exit

18%
16%
14%
12%
10%
8%
6%
4%
2%
0%

Proportion of 2024 peak Belgian load

Contract

duration 2025/26 2026/27 2027/28 2028/29
1-year 62.8% - 61.8% 89.5%
3-year - - 15.6% -
8-year - - - -
15-year 37.2% - 22.7% 10.5%

New gas-fired units and batteries won
nearly all the 15-year contracts

2. However, each auction between 300-530 MW of existing capacity opted out and retired. For each of those auctions, the weighted average bid price
of the awarded “additional” capacity was substantially higher than the weighted average bid price of awarded existing capacity.

3. Most new capacity has been awarded a 15-year contract.

compasslexecon.com  Note: (1) Based on data published by Elia (link); (2) According to data from the ENTSO-E the Belgian peak load in 2024 was 13,282 MW.
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https://www.elia.be/en/grid-data/adequacy/crm-auction-results
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France
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I I The French CRM was introduced in 2010 by law, to reinforce security of
supply and ensure adequacy, and approved by the EC in 2016

Context: the CRM was introduced in a context of increasing peak demand

* The implementation of a capacity mechanism in France was introduced by
law in 2010. It aims at reinforcing security of supply and ensuring adequacy
between generation and consumption, especially during peak consumption
periods, in order to meet the targeted reliability criteria. The French CRM was
approved by the European Commission in 2016 as State aid compliant
and became officially operational from January 1, 2017.

» The CRM was introduced in a context of increasing peak demand —
particularly sensitive to weather conditions due to the high share of
electric heating in France. Indeed, the historical peak in 2001 was of
79.6GW, while it reached 102.1GW in 2012. This led to increasing risks for
security of supply in France.

» The implementation of a CRM was deemed necessary because, in the
absence of CRM, not all the required capacity to meet peak demand would
get sufficient revenues in the energy market to be economically viable. For
instance, some of the thermal plants — especially peaking units — would be
used mainly to cover demand at peak and would therefore benefit from
energy market revenues during a very limited time.

= As aresult, the rare occurrences of these cold spells and the associated
high consumption peaks can make it economically unviable to maintain
existing capacity or to invest in new electricity generation capacity to a
level adequate to secure electricity supplies in such periods.

Sources : RTE
compasslexecon.com
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https://analysesetdonnees.rte-france.com/consommation/pointes

I I The French CRM: a decentralised market-wide capacity mechanism

The French CRM creates a market between suppliers and lllustration of trading in the French capacity market

capacity holders:

= Electricity suppliers and network operators must hold capacity S O e BlG e
; 1 ) .
guarantees to cover the normalized ! peak consumption of their Gereratioaand dernand (mainly suppliers)

customers and loss on a given “PP1” reference period 2 for each response capacity
individual year, and are subject to penalties if they do not.

= French and foreign capacity holders (generators, DR operators)
are granted guarantees by RTE on the basis of all their available
capacities for a given “PP2” reference period3. Checks and non-
availability penalties apply.

Trading of Certificate lﬁ n
mmimy 4

Electricity Suppliers / Network Electricity Generators / DR
Operators

Have an obligation to secureli buy  Certified plants and DR providers
guargntees tO.cover pea are granted free guarantees by
consumption of their customers and RTE. If the availability commitment

losses. If they do not cover this is not reached there is a penalty.
there is a penalty.

Sources : [1] [2] [3] RTE
compasslexecon.com [


https://www.services-rte.com/fr/decouvrez-nos-offres-de-services/participez-au-mecanisme-de-capacite.html#:~:text=RTE%20d%C3%A9livre%2C%20au%20titulaire%20du,1er%20janvier%20au%2031%20d%C3%A9cembre.

Generators can sell their capacity either through auctions, or
through bilateral transactions

= Generators can sell their capacity certificates either (i) through
auctions organised by the power exchange EPEX Spot, or (ii)
through bilateral transactions with obligated suppliers or
consumers. The latter is known as ‘over-the-counter’
transactions. They may also buy back capacity certificates
through these channels if they cannot honour their capacity
obligations (e.g. due to unavailability of their asset) to avoid
capacity imbalances.

= For agiven delivery year, several auctions are organised by
EPEX Spot to allow market parties to exchange capacity
certificates specific to the delivery year in question. For instance,
for the delivery year 2025, nine auctions took place, between
October 2023 and December 2014.

= During each auction, the capacity price is set by the market as
the equilibrium between the offers and the demand.

compasslexecon.com

Capacity providers — especially generators — and obligated parties can buy
and sell capacity certificates in organised marketplaces or bilaterally

Yearly capacity mechanism reference price and 2026 auction
prices (€/MW)

Prix de référence

60000 £/MW
60000 €

50000 €

Prix de référence
39095 €/MW
40000 €

Prix de
30 000 € référence
23900 €/MW
20000 €
15538 €/MW
Prix de référence
10000 € 6200 €/MW 6125 €/MW
i el 3540 €/MW 3152 €/Mw 3646 €/MW
lPrlx de référence l 2522 € /MW
0 €/MW
oe I HE = m N
2021 2022 2023 2024 2025 lére enchdre  2&me 32me 4sme Séme Gem:
2026 enchére enchére enchere enchére enchére
2026 2026 2026 2026 2026

The reference market price is the clearing price of the last auction before the
delivery year.

Sources: RTE Bilan Electrigue 2020, RTE Capacity Mechanism market rules, Acciona.
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https://bilan-electrique-2020.rte-france.com/mecanisme-marches-mecanisme-de-capacite/
https://www.rte-france.com/sites/default/files/2018_12_21_regles_mecanisme_de_capacite_2_2.pdf
https://solutions.acciona-energia.fr/blog/encheres-de-capacite-les-resultats/#:~:text=la%20flexibilit%C3%A9%20%C3%A9lectrique%20%3F-,Ench%C3%A8res%20d'%C3%A9changes%20de%20capacit%C3%A9s%20%3A%20le%20prix%20de%20capacit%C3%A9%20est,2%20%E2%82%AC%2FMW%20pour%202026&text=Jeudi%2022%20mai%202025%2C%20EPEX,les%20ann%C3%A9es%20de%20livraison%202026.

Pros and cons of the decentralised approach based on the French
I I capacity market example

Choice of structuring design Initial Rationale Ex-post evaluation from RTE and CRE
p N p N ( Paradigm shift: stabilization of the tip. h
Market-wide mechanism Maintaining existing capacity and Perimeter of the de facto mechanism reduced with dedicated mechanisms to support load
—) reinvesting =) | shedding, renewable energies and nuclear power (ARENH and evolutions) which are linked to
\ ) \ Y, \ the capacity market. High cost of the market-wide mechanism compared to its contribution. )
( Decentralisation, ) ( . ) ( Introduction of centralised elements on request of the EC (AO LT) )
in terms of defining the need | p—)p Information feedback — Uncertain interest of decentralized architecture for information feedback
L and contracting ) | Engagement of market players | L Source of complexity for the actors and lack of legibility )
4 N\ ( N\ 4 N\
. . Customized risk management Diluted liquidity in the various auctions
Diffuse temporalit . . - . : -
poraiity —) Appropriate hedging strategy | ™= Issues of legibility of price formation and volatility
\_ J \. J N J
e o . T =\ e - ~\ N
Certification fr|]6>l<ldbl|lty for capacity Accou.ntaglll.tykof actors and Observation of a bias towards optimism, deviation from RTE's BP
olders —) customized risk management | m—) Complexity for the actors
. J . J
( ) (Reflecting as best as possible the\ ( )
Product / obligation: availability on ‘ days of tension and the stakes for ‘ The variability of the placement of PP1/PP2 days creates uncertainty for the players
PP1/PP2 days ;
the security of suppl
( ) r 2 e a
Checking the actual level c ; PRI
i e S omplexity. Only partially integrates
availability and Coﬂtf'bUt'On to the | ME—-) Improve thser\ilézb'“ty of the ' reliability issues and does not allow for the observation of all valued capabilities
pea \ J . J

- J

The French mechanism is complex, combining (i) a desire for precision and relevant incentives, (ii) integrating structural provisions at the request of the

European authorities and (iii) taking into account the specificities of the actors and the sectors

compasslexecon.com 90



I I The 2025 Finance Act establishes the implementation of a new capacity

mechanism in France to replace the existing mechanism

RTE has been working since 2022 on the implementation of a new
CRM design for France

* As the capacity mechanism currently in force in France expires in 2026,

the public authorities have mandated RTE to lead a consultation on

the design of the future mechanism since 2022.

The new capacity mechanism will be based on a centralised design

RTE will contract the amount of capacity needed to guarantee
France’s security of electricity supply for each delivery period. Each
delivery period covers an electricity winter spanning two calendar
years.

Contracting will be done through auctions to select the capacities that
best meet the requirement at the lowest cost for society.

Two auctions will be held for each delivery period: one several years
in advance, and another a few months before the period begins.

Operators who win the auction will sign a contractual availability
agreement for the peak periods of the delivery period. They will be
paid for their availability, provided it is verified.

These availability commitments can be traded on a secondary market,
allowing operators to transfer their commitments to others.

The cost of contracting capacity will be passed on to electricity
suppliers and to consumers, through a levy collected by RTE.

compasslexecon.com Source: RTE

Definition of capacity need

Contracting, on behalf of
society, availability
commitments for the
capacities needed to ensure
security of supply

e

ﬁ!‘ EB’BIE

Passing on the cost of this
contracting to suppliers and to

consumers who purchase directly

from the markets
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https://www.services-rte.com/fr/actualites/la-loi-de-finances-2025-nouveau-mecanisme-de-capacite.html#:~:text=L'article%206%20de%20la,arrive%20%C3%A0%20%C3%A9ch%C3%A9ance%20en%202026.

I I More specific design elements of the new French CRM - specific design
still ongoing

The auctions temporality aims at incentivizing investments in The demand curve will be determined by the regulator CRE, based on
decarbonised flexible capacity inputs from RTE

= The definition of the security of supply criterion is set out in the
French Energy Code (Article L. 141-7), and its level is determined by
the minister responsible for energy through regulatory means. Currently,
the security of supply criterion is set at an average risk duration of load
shedding of less than 2 hours per year on average.

Auction Y-...: technology neutral

*» RTE, would be tasked by the public authorities with providing the data
that enables the Energy Regulatory Commission (CRE) to determine
Auction M-...: priority given to and propose the required capacity for a given delivery period, which

decarbonised flexible assets will be approved by the public authorities.

The capacity requirement would be expressed as a demand curve
relative to a period spanning two calendar years and covering the
winter (one winter forming one "delivery period"), ensuring that the
security of supply criterion is met for this period.

= = =

Multi-years contracts will be awarded to incentivise necessary
investments to ensure adequacy.

A public consultation was published in February 2025, and the final design has not been published yet.

RTE and the French authorities are currently working on the operational implementation, with the new CRM expected to come into force for the winter of
2026-2027.

compasslexecon.com Source: French government 92


https://www.ecologie.gouv.fr/sites/default/files/documents/Consultation%20publique%20mécanisme%20de%20capacité.pdf

I I In France, DSR capacities participate to specific call for tenders to

complement the CRM revenues (1/2)

Context and functioning of the mechanism

The DSR call for tenders is a system to support the
development of electricity consumption demand responseto
reach the national objectives.

It was approved by the European Commission in 2018 and
extended in 2023.

It provides additional remuneration to that of the CRM, its level
depends on the CRM revenues: remuneration works as a CfD
based on the CRM remuneration level.

Some capacities can also get an additional remuneration of
20k€/MW/year.

Several options for providing capacity are possible, at the
candidate's choice.

Capacity must be made available on indicated days, which
correspond to the days of greatest tension on the electrical
system.

Capacities can obtain single or multi-years contracts (up to 10
years for certain categories)

Only ‘green’ DSR is eligible, i.e. corresponding to an actual
decrease in consumption (e.g. load shedding by starting up a
generator, is not eligible).

compasslexecon.com Source: RTE, RTE.

Key objectives of the mechanism

>

@

%)

CcoO

&

-

Support the DSR sector towards maturity by encouraging DSR
to participate in existing markets

~

Encourage DSR to participate in the mechanisms/market that
are most useful for the power system (e.g. fast and
complementary reserves), through a financial bonus

Gradually withdraw grey (=diesel) load shedding from support,
through the application of a penalty for this type of DSR

Ensure greater reliability of the service provided by DSR,
through contractual incentives
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https://www.services-rte.com/files/live/sites/services-rte/files/pdf/effacements/AOE%20Crise%20-%20Cahier%20des%20Charges.pdf
https://www.services-rte.com/files/live/sites/services-rte/files/pdf/cdc-AOE-2020/Rapport_synthese_AOE_2018.pdf

I I The mechanism developed DSR, but has not considered flexibility needs
more widely in a technology neutral approach (2/2)

Successes of the mechanism

Participation to the mechanism has been important since 2018,
where contracted volumes for load shedding DSR increased largely in
the first years of the mechanism, going from around 400 MW in 2018
to over 1400 MW in 2021

While in 2018, 45% of the contracts were awarded to ‘grey’ DSR
(starting a generator), it only represented 9% in 2019 and was
prohibited from 2020.

The large increase in participation from 2020 notably comes from the
increase in the price cap, following criticisms from the market parties
on the remuneration level.

In 2024, the majority of capacities contracted opted for the additional
remuneration in exchange of better services for the electric system
(higher number of availability hours, etc.).

This mechanism is targeted on DSR, and so not directly linked to
a more general flexibility need — rather kickstarting the development
of a targeted technology

Even then, the procured volumes fall short of political objectives,
however: the French targets for DSR were 4.5 GW in 2023, towards
6.8 GW in 2028

compasslexecon.com Source: RTE, PPE and RTE .

Offered and awarded volumes in the French DSR contracting mechanism,
2022-2024 (MW)
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https://www.rte-france.com/actualites/appel-offres-effacement
https://www.ecologie.gouv.fr/sites/default/files/20200422%20Programmation%20pluriannuelle%20de%20l%27énergie.pdf
https://assets.rte-france.com/prod/public/2024-01/2024-01-12-rapport-synthese-aoe-2024.pdf

France implemented one of the most advanced regulatory frameworks for
DSR in Europe, compatible with regulated tariffs

Functioning of the mechanism

= With the Block Exchange Notification of Demand Response (NEBEF)
mechanism, DSR operators sell blocks of DSR in the intraday and
day-ahead markets, correspond to the volume of energy not
consumed by its flexible consumers during activation periods, without
prior consent from the supplier’s BRP.

» The correction of BRP’s perimeters and the compensation
mechanism paid by Independent Aggregators to suppliers allow
to keep whole both the supplier and its BRP.

Assessment of the mechanism

= The NEBEF mechanism has played an important role to enable DSR

development in France, by defining the roles of the different players, by:

— providing a regulatory framework for the participation of
Independent Aggregators in energy markets without suppliers’
consent, and

— streamlining the methodology applied by the TSO for the
certification of DSR volumes in wholesale markets

compasslexecon.com

Comparison of spot prices, level of supplier compensation and total NEBEF
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= Sitill, capacity remuneration through dedicated tenders and the CRM
has been the key driver of the development of DSR capacities in France
and accounts for about 95% of total DSR revenues

= DSR volumes activated in the day-ahead and intraday markets have been
relatively low, except during periods of exceptional market conditions
when a spread between spot prices and compensation appears

= Arguments brought forward to explain the limited volumes of DSR activated
in the energy market through the NEBEF mechanism include the low
volatility and limited spikes, and the payment of suppliers’
compensation by Independent Aggregators.
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Germany
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Bl German reserves address security of supply and grid stability issues, and
are located in the south-western part of Germany

Need for reserves Location of installed capacities running outside of

_ . . o ) i . the market (reserve assets, 2024)
= German generation mix is undergoing significant changes with RES taking over conventional

sources, and the parallel phase-out of nuclear and coal power plants.

= The geographical change of the generation mix increases the flows from RES generation in the north
to the demand centres in the south, resulting in the congestion on the internal transmission network. —

= Centred in the middle of continental Europe, Germany sees substantial cross-border flows.

= Moreover, there is a need for back-up capacity in case the EOM does not provide sufficient supply. oo

Key types of reserves

= German TSOs take different measures to maintain grid stability and security of supply, including
— Strategic reserve

» Power plants are kept in the capacity reserve to support the system balance in exceptional and
unforeseeable situations.

» For the current period, the capacity reserve includes only gas-fired power plants.
— Network reserve
» The network reserve is secured from system-relevant domestic power plants that the operators

wanted to shut down temporarily or permanently. In the event of additional demand, the grid
reserve includes foreign, contractually committed power plants.

+ Power plants in the network reserve are provided and used to provide any missing redispatch
capacity in accordance with a contractual agreement and reimbursement of costs.

* The vast majority of plants operating “outside of the market” are located in the Western and
Southern part of Germany.

compasslexecon.com Sources: Compass Lexecon Analysis based on data from Marktstammdatenregister 97
Abschlussbericht Systemanalysen 2022; BNetzA (2024) Monitoring report



https://zenodo.org/record/6807426#.YvuYBHZBz-h
https://www.bundesnetzagentur.de/SharedDocs/Downloads/DE/Sachgebiete/Energie/Unternehmen_Institutionen/Versorgungssicherheit/Netzreserve/Systemanalysen_UeNB_2022.pdf;jsessionid=15BA4D698C1EF262C0B09DD681372728?__blob=publicationFile&v=5
https://data.bundesnetzagentur.de/Bundesnetzagentur/SharedDocs/Mediathek/Monitoringberichte/MonitoringberichtEnergie2024.pdf

Bl Germany‘s strategic reserve holds capacities that are activated only in

unforseen stress situations

Overview and aim of the mechanism:

= The capacity reserve was implemented in winter 2020/2021 under §13e EnWG (Energy Industry Act).
= Capacities are added through competitive tenders with a bi-annual tender volume of 2 GW.

= The reserve is additional capacity that is contracted outside the market and held in reserve.

= |tis only activated under stress conditions in the system and includes plants that are about to close.

= The reserve is activated only upon request of TSOs.

Eligibility:

= Open for power generation, storage and load

= For the current delivery period (October 2025 to September 2026), 1.2 GW are in the capacity reserve,
solely gas-fired power plants.

Capacity requirement:

= Probabilistic analysis of resource adequacy (Monte Carlo method for estimating LOLE and ENS)
Auction procedure:

= Minimum bid size 5 MW

= Pay-as-clear

Payments:

= Capacity providers obtain annual payments

= Payments should cover all costs, including for capacity provision and depreciation of the asset

= The payments are financed via grid tariffs

compasslexecon.com Sources: Compass Lexecon analysis based on §13e EnWG, KapResV

Definition of eligible technologies

Definition of capacity requirements

Tendering of capacities

Results of the auction

Activation of the reserved capacity
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B Domestic power plants are automatically included and compensation is
determined through negotiations and tenders

Eligibility:
= Historically focus on existing thermal capacity at risk of retirement, but mechanism can be extended to RES,
small installations, and DSR

Product definition: TSOs to assess and regulator to
approve demand

Analysis of system needs

= Obligation to be at the disposal of the TSOs for re-dispatch and comply with the eligibility criteria through 2-year

delivery period. May be extended by another 2 years if the plant is still system relevant.
= Facilities remunerated by the network reserve may not take part in the energy market. . Power plants that sought to close
Determination of demand and supply: ¥ down are contracted by TSO

= German TSOs establish the need for re-dispatch capacities and network reserves based on a yearly joint

] : Non-decommissioning (cold reserve)
system analysis. BNetzA reviews and sets amount of reserve to be procured.

= Domestic plants that do not operate or have notified their intention to temporarily or permanently close but are & [ rational non decommissioning do
« ” . . . not suffice, TSOs may initiate
deemed “system relevant”. They are automatically included in the reserve.
= |n case of further need, BNetzA instructs TSOs to organise a tender to other system-relevant plants of foreign
operators based on their grid-related effectiveness on the needed re-dispatch :

i International power plants state their
Price formation: V¥ interestin serving as reserve

= Domestic plants remuneration negotiated bilaterally with the TSO and approved by BNetzA

= Domestic plants prohibited from temporarily closing down: preparing and maintaining plant in “reserve” state, :
operating and depreciation vy | Contracts are negotiated and

. o o ) ] ] ] o Vv delivery period starts
= Domestic plants prohibited from definitely closing down: maintenance of plant, preparing and maintaining plant
in reserve state, operating and opportunity costs Delivery

= Remuneration of foreign plants based on the outcome of the tender.
= Financing by final consumers through pass-through of net costs incurred by TSOs in network tariffs.

Additional capacity procurement

compasslexecon.com Sources: Compass Lexecon analysis based on BNetzA (2024) Monitoring report



https://data.bundesnetzagentur.de/Bundesnetzagentur/SharedDocs/Mediathek/Monitoringberichte/MonitoringberichtEnergie2024.pdf

B The need for the strategic and network reserves is expected to remain in

the coming years, however, the schemes contain some limitations

Need for strategic reserve

» The capacity reserve has the important task of safeguarding
the electricity market against extremely rare or unforeseeable
extreme situations for which market participants cannot or
cannot adequately prepare

» This safeguarding function becomes even more important
during the upcoming transformation toward a climate-neutral
power plant fleet.

= Hence, the strategic reserve will continue to play an important
role in the electricity system in the coming years.

Need for network reserve

= In the coming years, there will still be a need to use grid
reserve power plants for redispatch measures in order to
ensure system security.

» The mechanism is typically considered an interim solution until
network is sufficiently expanded.

compasslexecon.com Sources: Compass Lexecon analysis based on BMWK 2024

v Advantages

Lower procurement costs, provided that the qualified existing
capacities are sufficient to cover the identified residual
demand

Helps to control the pace of plant decommissioning
Reduces the risk of overprocurement

X Disadvantages

No incentives for new investments

Some design elements (e.g. no-return clause) potentially
restrictive and impair competition in the procurement of the
reserve

Implementation complexity, but generally less complex than
capacity markets

Risk that not enough capacity is available

100


https://www.bmwk.de/Redaktion/DE/Downloads/B/bericht-zur-netz-und-kapazitaetsreserve-2024.pdf?__blob=publicationFile&v=8

B Analyses show a need for 20 to 25 GW of additional dispatchable capacity
In Germany to achieve RES goals and adequacy requirements

Required development of installed capacities for DELU market zone,
according to BNetzA - Capacity adequacy assessment (2023) (DELU) [GW]
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CompaSSIexecon'Com Sources: CL analysis based on Szenariorahmen zum Netzentwicklungsplan Strom 2037/2045, Version 2025; ENTSO-E (2023): European Resource Adequacy Assessment,

3PV

- 3 COnshore Wind

I NEA+

[ DSM Power2Heat™

DSM Solare Heimspeicher*
EZa DsM QT+

[ Stat. Batterien

= Pumpspeicher

[ 5onstige nicht EE

C3GuD

W Steinkohle

[ IKernenergie

[ Offshore Wind

I | aufwasser

8 DSM Power2Gas*
E=DSM E-Mob*

I DSM Warmepumpen*
I DSM ind. Prozesse+
I Speicherwasser

[ Bioenergie & Sonst. EE
I Leichtes Heizol

EZ2 Offene Gasturbine

Em Braunkohle
=3 steuerb. Erzeugung ;7
=% neue Flexibilititsoptionen ===3 flukt. ern. Kapazitdt ¢

158

192

-

3490

29/

/'

2028

Adequacy analyses show that there is a need for around 20 to
25 GW of additional dispatchable capacity.

= Analyses by the four TSOs from the scenario development of
the NEP 2025, the current European Resource Adequacy
Assessment (ERAA 2023) of the European TSOs and the
BNetzA's security of supply monitoring from 2023 indicate an
additional demand for secured capacity of around 20 to 25 GW
above and beyond this level.

In 2023 adequacy assessment BNetzA anticipates until 2031:
* nuclear phase-out

= coal phase-out

+ 232 GW of RES

+ 21,4 GW of gas capacities

+ 58,5 GW of DSR

+ 4,5 GW of backup generators
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2023; Bundesnetzagentur (2023): Bericht zu Stand und Entwicklung der Versorgungssicherheit im Bereich der Versorgung mit Elektrizitat,



Bl Germany targets the introduction of a Power Plant Strategy, aiming to
bring new gas generation, and a capacity market

The initially drafted German Power Plant Strategy (Kraftwerksstrategie) intended to drive forward the expansion of necessary capacity as a bridging instrument
until the operational implementation of a capacity remuneration mechanism starting in 2028. However, following the coalition break and election of a new
government, the exact design and implementation timeline of the Strategy and capacity market are unclear as of now.

Proposition by old government: Overall, 12.5GW of capacity should be auctioned in two rounds (12GW of H2-
ready gas units and 500MW of LDES).

* |n a first round, it foresees the auctioning? of 5 GW H2-ready gas-fired power plants and 2 GW existing plants
to be retrofitted to H2-ready. The successful plants can run on natural gas for 8 years (obtaining a CAPEX
Targeted tendering support), before converting to green or blue hydrogen (receiving a CAPEX and OPEX support for the cost
mechanism + market-wide difference between natural gas and H2 capped at 800 full load hours per year). Additionally, 500 MW of H2-fired
CRM power plants (H2 sprinter plants) and 500 MW long duration energy storage (LDES) will also be auctioned.

= In a second round, It foresees the tendering of 5 GW of new built natural gas plants with a CAPEX support for
the plants awarded in the auction. There is no fuel switch requirement announced for these capacities.

High-level proposition by new government: 20 GW of gas-fired power plant capacity by 2030 through
technology-open tenders, preferably at existing power plant sites

The old government targeted a capacity mechanism to start in 2028. The new government has not yet specified the design, combination with the Power

Plant Strategy, or implementation timeline. In general, the new government announced that the goal is to establish a technology-open and market-oriented
capacity mechanism.

Currently, EOM may provide insufficient incentives to install dispatchable capacities that answer the system needs in a way compatible with

decarbonisation goals. The concrete development of the targeted tender for flexible (decarbonised) capacity and a capacity market to ensure
sufficient investments is on-going.

compasslexecon.com Notes: (1) Based on Federal Network Agency’s 2030/31 security of supply monitoring, Entso-E ERAA (2023); (2) Starting end of 102
2024/early 2025. Source: BMWK (05.07.2024), Coalition Agreement of CDU/CSU and SPD.
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I I The Itallan CRM has been introduced in a context of a massive exit of
ageing thermal capacity, with the need to develop new thermal plants

Key features of the Italian CM

The Italian CRM has been introduced in a context of deterioration of
adequacy margins, due to the massive exit of ageing thermal capacity.

Between 2014 and 2019, capacity margin decreased from 25 GW
(overcapacity) to 6 GW, as a result of the exit of old oil/coal plants.

A capacity market was introduced in 2019 to ensure security of supply, by
developing or maintaining sufficient capacity taking into account local
network constraints and directing investments locally. Also aims to reduce
dependence on imports.

Capacity auctions are held regularly, for different timeframes and contract
lengths

» |n the initial implementation phase, only 1 auction is held per delivery

period, several months to 3 years before delivery. In the final
implementation phase (for which the time horizon has not yet been given), 1
main auction will be held 4 years before delivery with several adjustment
auctions 3, 2 and 1 year before delivery.

» The standard duration of the availability obligation is 1 year for existing

compasslexecon.com

capacities, with activations during periods of price peak, and availability tests.

Capacity units with investment costs above a certain threshold (200 €/kW) are
eligible to multi-year capacity contracts (15 years).

Notes: All € figures are expressed in real 2023 unless otherwise stated

0 Centralised

Market-wide
w/ eligibility

Technology
neutral

Intermediate
Price Cap

Reliability
Option

Long-term
contracts

0 Penalties

Sources: Commission Decision of 7.2.2018 on State aid SA.42011 - (2017/N): Italy - Capacity Remuneration Scheme

Terna is responsible for operating the auctions, calculating
administered demand

All eligible capacities can participate to the competitive bidding
procedure

All technologies without on-going operating subsidies are allowed
to participate in the CRM. However, they are subject to the
application of a derating factor representing the degree to which
the technology enhances security of supply

Lower price cap for existing capacity than for new capacity
(33€/kW/year for existing capacities and 75€/kW for new
capacities in the first three auctions)

Profits derived from energy market in scarcity periods above a
certain threshold (strike price) will have to be paid back

Depending on investment thresholds, participating capacities can
secure long-term contracts

Penalties are applicable if the availability obligation is not fulfilled
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I I In the last three auctions, demand for capacity has been met, but no DSR

capacity has been procured

The full capacity need was secured in the past 3 auctions

= 41to 43.6 GW of capacity has been secured in the first 3 auctions, among
which no DSR capacity. No adjustment auctions have been carried out.

= Clearing prices reached the intermediate and global caps (33€/kW/year for
existing capacities and 75€/kW for new capacities) in the first 3 auctions,
potentially due to a lack of competition between capacities (e.g. all the
domestic capacity participating to the auction was awarded in 2024).

Italy is planning to extend its capacity market auctions until at least 2028

= [taly is planning to extend its capacity market auctions until at least 2028, and
projects an increasing need for capacity, with a projected peak load of 64 GW
for 2028 and 67 GW for 2033.

= The regulator ARERA has launched a consultation, proposing the price cap to
be raised — 47-8€/kW for existing capacities and 85-6 €/kW for new capacities.

compasslexecon.com  Sources: Terna, CRM auction results ; MonteINews
Notes: All € figures are expressed in real 2023 unless otherwise stated

Capacity contracted per delivery year in the Italian CM
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Technology share of the new capacities contracted in the Italian
CRM (delivery 2023, auction held in 2019)
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B B Evenifthe Italian CM s in principle technology-neutral, in practice certain
requirements make participation of DSR unattractive
The capacity market’s failure to attract demand-side resources can be attributed in parts to several participation requirements. Moreover, the

existence of the more profitable ancillary service UVAM project (c.f. dedicated section) may weigh on participation. The two programmes are
not compatible, so demand-side units are forced to choose.

Independent
aggregators are not
allowed to participate

Participation is only allowed through the generator own connection point,
therefore independent aggregators are excluded

_ Unlike for power generators, clearing DSR capacity do not receive a capacity
No capacity payment payments but are simply exempted from paying capacity charges on
electricity price

Competition with Market participants cannot combine participation in the UVAM program and
UVAM program capacity contract

Remote load
disconnection
requirements

Demand units must guarantee the possibility to be remotely disconnected by
the TSO within 5 mins.
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compasslexecon.com  Notes: According to SmartEN (2022) in Resource Adequacy Mechanisms 2021, capacities do not receive capacity payments, do not pay or receive
scarcity rent, and are in exchange exempted from funding the mechanism. Thus, the lack of a direct payment might limit the types of assets that will
participate in the mechanism.All € figures are expressed in real 2023 unless otherwise stated



https://smarten.eu/wp-content/uploads/2022/01/the_smarten_map_2021_DIGITAL_final.pdf

Italy further introduced a support scheme for non-fossil flexible resources
targeted at centralised hydro pumped and battery storage

Key features of the storage support scheme

The support scheme for storage assets has been implemented to maintain
system stability in the face of increasing RES capacities.

Italy’s substantial growth in RES increases the risk of overgeneration and
RES curtailment to maintain system stability. Hence, the need for storage is
growing.

The existing market design does not incentivise investments in storage assets
(e.g. high CAPEX, uncertain long-term revenues).

Hence, Italy implemented a support scheme targeted at the deployment of
non-fossil flexible resources in 2023. More specifically, Italy’s scheme targets
the development of centralised/grid-scale storage.

Under the scheme, regular auctions will take place until the end of the
scheme, set for December 2033.

compasslexecon.com

The scheme does not foresee fixed frequencies for auctions, but rather
regular auctions depending on the evolution of storage needs, development of
RES and grid constraints, as well as available budget.

Under consideration of these aspects, Terna will propose capacity volumes for
each auction. Each auction must meet minimum notice requirements (180
days after publication of auction rules, 60 days after publication of
technical/economic parameters and auction announcement).

The targeted capacity is 3 GW/24 GWh by 2025/2026 and 9 GW/71 GWh by
2030.

Source: Based on European Commission

Type of
scheme

Technology
scope

Control and
type of
product

Market
participation

Contract
duration

Payments

Competitive auction with auction volumes determined
by Terna.

Technology-specific auctions for commercially mature
storage technologies. Separate auctions for
technologies with significantly different lifetimes or
lead times (e.qg. batteries vs. hydro-pumped storage).

Storage will be operated via a centralised system
managed by Terna and offered to market participants
as time-shifting products.

Residual capacity participates in ancillary and
balancing markets.

Contract lengths aligned with lifetime of technology
(e.q., 13 years for battery storage, 40 years for
hydro-pumped storage).

Fixed annual payment per MWh of capacity as bid in
auction, paid in monthly tranches.
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si— Greece implemented a transitory electricity flexibility remuneration
mechanism in 2019

Context: Key objectives of the first Flexibility Remuneration Mechanism

» |Increased RES penetration in Greece led to the “duck curve effect”, creating Vs ~N
challenges to manage the generation variability. Implement a remuneration framework for

» The transitory flexibility scheme aimed at remunerating the availability of eligible | flexibility services providers

flexible generation capacity necessary to provide the flexibility needs and was \ J
approved for 12 months from its adoption (ended in 2020).

e N
Functioning of the mechanisms:

= The TSO procured the required flexible capacity centrally and the level of the [II% Support the storage sectors towards maturity
remuneration was set through an auction. 4.5 GW of flexible capacity was procured \ )

= Participation to the tender was conditional on predefined eligibility and availability
criteria for the delivery period. Actual availability was monitored by the TSO.

4 )

= Ensure provision of flexible capacity to fulfil
@ the identified system need

= This first mechanism, open to all flexible technologies, was set to work until the \_ )
balancing market is mature enough. Most of the contracted capacity came from
gas units.

= In exchange for the remuneration, participants had to bid at all times in the market.
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https://ec.europa.eu/competition/state_aid/cases/275343/275343_2009943_90_2.pdf
https://www.admie.gr/sites/default/files/users/dda/%CE%95%CE%A5%CE%95%CE%9B%CE%99%CE%9E%CE%99%CE%91/202001_FLECSA_AuctionResults_final.xls
https://ec.europa.eu/commission/presscorner/detail/en/ip_22_4582

s=— Following the transitory scheme, Greece launched a storage-specific

scheme in 2022

The support scheme for storage assets aims to reduce the need for RES
curtailment and bridge network investments in congested areas.

= Greece launched a new support mechanism solely open to storage. Before,
no standalone storage facilities existed in Greece (except for to hydro units
used mainly for generation).

» The storage assets are aimed to support the integration of 9 GW of new RES
and to complete the lignite phase-out by 2028.

The scheme awards an investment grant for the development and
construction phase, as well as a CfD for the operational phase.

» The scheme takes the form of an investment grant (for up to 50% of CAPEX)
and a CfD (10 years).

= Both support measures are funded via the Recovery and Resilience Facility
as well as levies on electricity suppliers.

» The targeted capacity is 900 MW of storage capacity.

Greece is also considering the implementation of a CRM to be articulated
with the storage support mechanism.

» The flexibility requirements as part of the CRM and the details of the
articulation with storage tender remain uncertain.

compasslexecon.com Source: Compass Lexecon analysis based on European Commission

Key features of the storage support scheme

Type of
scheme

Technology
scope

Control and
type of
product

Market
participation

Contract
duration

Payments

Competitive tenders managed by the regulator.

Open to all mature storage technologies but tailored
for BESS (especially Li-ion). Must provide at least 2-
hour discharge.

Storage must be controllable via TSO systems.

Integration in all electricity markets (especially
balancing) is required. PPA not allowed.

10-year CfD

Up to c. 220k EUR for investment grant, and annual
support through two-way CfD.
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The Polish capacity mechanism was introduced to ensure sufficient
available capacity and address adequacy concerns in the medium and
long term in a cost-effective and non-discriminatory way.

= At the time of the introduction of the CM, the Polish authorities predicted an
adequacy problem from 2020 onwards (LOLE of 175h/yr in the base case,
above the chosen 3h failure criterion), due to the shutdown of old plants that
had become inefficient and uneconomic.

®  Electricity shortages had already been observed during the summer of 2015
(overheating and shutdown of coal plants due to low river levels during the
heat wave).

= The mechanism was needed due to a missing money issue and challenge of
securing investments in controllable means.

PSE started to hold auctions in 2018 and has set a price cap.

= Following state aid approval by the EC in 2018, the first auction was held
with delivery in 2021, 2022 and 2023.

= PSE conducts main auctions as well as supplementary auctions if the
amount of contracted capacities is not sufficient.

= PSE determines price caps which is currently set at 72 EUR/KW.

= The cap aims to limit the possibility of exercising market power in case of

limited competition and to prevent new units from covering all their fixed
costs with the CM.

compasslexecon.com Source: Based on European Commission, PSE

PSE holds several auctions per delivery year to ensure sufficient available
capacity in the medium- and long-term

Key features of the Polish CM

0 Centralised

Market-wide
w/ eligibility

Technology
neutral

Availability
obligation

Long-term
contracts

Penalties

PSE operates the auctions and sets the capacity required to
meet the failure criterion (LOLE 3 hours).

All eligible capacities can participate to the competitive bidding
procedure.

Exclusion of capacities already benefiting from "operational aid"
(i.e. RES support). Inclusion of capacities with "investment aid"
(e.g. free allowance under the ETS), but aid is deducted from
capacity payments. Special clause securing capacity contracts
awarded to coal plants before Dec 2019 to support the
construction of new units

“Load-following" obligation, i.e. if X% of total capacity is needed to
meet demand, each capacity will be required to provide up to x%
of its total capacity obligation. Obligation and penalty proportional
to the actual need of the system at all times.

Participating capacities can secure long-term contracts.

Penalties are applicable if the availability obligation is not fulfilled.
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https://ec.europa.eu/competition/state_aid/cases/272253/272253_1977790_162_2.pdf
https://www.pse.pl/web/pse-eng/main-auction-for-delivery-year-2026

— The initial objectives of the CM (incl. security of supply) remain valid, but
the scheme evolves with the need to diversify the generation mix

The introduction of EU emission limits for CM hinders new investments in coal-fired
power plants in Poland’s already fossil fuel-heavy generation mix.

The founding objectives of the CM (security of supply, cost control and contribution to
decarbonisation objectives) remain valid but the CM has to be adapted to meet the
objectives of diversification of the mix.

In particular, the Polish National Energy and Climate Plan provides for the redeployment
of the dispatchable base to gas, nuclear (construction of 6 to 9 GW of nuclear power
from 2033), and storage, as well as the development of renewables (especially offshore
wind).

The EU emission limit for CRMs implies that generation units emitting more than 550 kg
of CO,/MWh will lose eligibility for state aid under the capacity market as of July 2025.

However, Poland has decided to extend participation until the end of 2028 to ensure
security of supply during a transitional period.

This transitional period will give emission-intensive units time for modernization or
replacement with low-emission alternatives.

compasslexecon.com Source: Compass LeXxecon analysis based on European Commission, Dentons, Enerqgy Instrat
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