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1 Introduction

Context: Bidding Zone review process

The European electricity wholesale market is a zonal
market organised by Bidding Zones (BZs) and cross-zonal
capacities (interconnections) between BZs. BZs are defined
in Regulation (EU) 2019/943 as the largest geographical
area within which market participants can exchange energy
without capacity allocation (European Commission, 2019).
A uniform electricity price in wholesale markets can thus be
determined for entire BZs. Trade between BZs is possible as
long as cross-zonal capacities are available. As a result, the
configuration of BZs strongly influences market functioning
and the cross-border exchange of electricity.

According to Article 34 of Regulation (EU) 2015/1222, the
BZ configuration of European electricity markets must be

Study objectives and brief

ENTSO-E instructed Compass Lexecon to estimate the tran-
sition costs of amending the current BZ configurations.” As
such, the definition of transition costs follows the BZR Meth-
odology, specified as “one-off costs expected to be incurred in
case the BZ configuration is amended” (ibid., p. 40). Estimat-
ed costs shall “reflect the expected implementation timeline
for an eventual BZ change” (ibid.) and the study shall “be
jointly performed for all BZRR” (ibid.).

The assignment pertains to the transition costs criterion as
outlined in the BZR Methodology. Following our brief, and
in agreement with ENTSO-E and the transmission system
operators (TSOs), we collected cost data using online ques-
tionnaires and processed inputs on transition cost estimates
from various market participants. Participation in the ques-
tionnaire was voluntary for all participants. Based on the
data provided, we estimated transition costs for specific
BZ reconfigurations and different stakeholder types. We
discussed the results and methodological questions with
ACER and the national regulatory authorities (NRAs) through-
out the process.

regularly reviewed. Article 14 of Regulation (EU) 2019/943
states that the configuration of BZs should “maximise eco-
nomic efficiency” and “cross-zonal trading opportunities”
while “maintaining security of supply”. To achieve this, BZ
borders should be defined based on long-term structural
congestion and BZs should not contain structural conges-
tion affecting neighbouring zones. According to Article 14
of Regulation (EU) 2019/943, a bidding zone review (BZR)
should analyse different BZ configurations to define an opti-
mal configuration. The Agency for the Cooperation of Energy
Regulators (ACER) determined the BZR Methodology in its
decision 29/2020 from 24.11.2020 (ACER, 2020). The BZR
Methodology specifies 22 criteria that should be assessed,
one of which is transition costs.

Given that we had no mandate to compel stakeholders to
provide data through the questionnaire, we relied on voluntary
participation. Furthermore, we were not mandated to subject
the data to an audit.

The results presented in this study consider the input received
in the public consultation organised by the TSOs.

The estimation of transition costs presented in this study
focuses on the alternative configurations proposed by ACER
in its decision 11/2022 from 08.08.2022 on “alternative bid-
ding zone configurations to be considered in the bidding zone
review process” (ACER, 2022). The proposed configurations
concern the BZs of France, Germany-Luxembourg, Italy, the
Netherlands, and Sweden, as summarised in Table 1.1.

1 This annex has been prepared by a group of experts comprising of Compass Lexecon, ENTSO-E and TSO professionals. The views expressed in this annex
are those of this group of experts and do not necessarily represent the views of Compass Lexecon, its management, its subsidiaries, its affiliates, its

employees or clients.

The annex is based on information made available to the group of experts at the time of writing and as explained in the anne, it was not part of the scope
to audit/verify the underlying data and information. We accept no responsibility for updating the annex or informing any recipient of the annex of any new

information.

4 // ENTSO-E Report BZR ANNEX V | Transition costs of bidding zone reconfigurations



2 Central Europe Germany; Luxembourg 2
5 Central Europe France 3
6 Central Europe Italy 2
7 Central Europe Netherlands 2
8 Nordic Sweden 3
9 Nordic Sweden 3
10 Nordic Sweden 4
11 Nordic Sweden 4
12 Central Europe Germany; Luxembourg 3
13 Central Europe Germany; Luxembourg 4
14 Central Europe Germany; Luxembourg 5

Table 1.1: Summary of proposed and to-be-evaluated BZ configurations in Central Europe and the Nordics as presented in Annex | to the ACER

decision (2022)

Definition of transition costs

Transition costs are estimated following the definition set by ACER (2020) in article 15.11 (a) of the BZR Methodology:

> One-off costs that are expected to be incurred if the BZ
configuration is amended.

> Related to adaptations inherently and unambiguously
related to a specific BZ configuration change.

> Not related to adaptations that are in general necessary to
ensure sufficient flexibility of the systems to cope with a
variable number of BZs due to a potential amendment of
the BZ configuration in the future.

> Including an estimation of the cost of amending existing
contractual obligations incurred by market participants,
nominated electricity market operators (NEMOs), and
TSOs. Such estimation should reflect the expected imple-
mentation timeline for an eventual BZ change. It should
also consider the fact that when deciding on the imple-
mentation date, member states must balance the need for
expeditiousness with practical considerations, including
forward trade of electricity.

Transition costs arise due to various necessary adjust-
ments following a new BZ configuration, such as changes to
business processes, IT adaptations, or adjustments of private
contracts. These changes and related transition costs are
incurred by different types of market participants, including
retailers, grid operators, traders, or power exchanges.
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Approach

The assessment of transition cost estimates is based on three steps:

» First, in discussions with ENTSO-E, the TSOs, ACER, the » Third, we processed the input provided by the questionnaire.

NRAs, and the BZR consultative group, we identified This included harmonising units and cleaning the data
relevant types of stakeholders that might face transition based on the explanations of the estimates provided.
costs as per the BZR Methodology definition. This was undertaken in collaboration with ENTSO-E and

the TSOs, and in consultation with ACER and the NRAs.
We then adjusted the data for company size and scaled
it to calculate the total transition costs for each BZ
reconfiguration.

> Second, we used a questionnaire (in the form of two online
surveys accessible to all EU stakeholders) to collect the
necessary data.

Chapter 2 describes the methodological approach applied and its inherent limitations.

Study outline

The study is structured as follows:

» After the introduction, chapter 2 explains the methodology =~ > Chapter 3 analyses the cost data gathered
used to estimate the transition costs. This includes the in the public survey.
definition of necessary data, the data sample collection,

> Chapter 4 highlights the total cost estimates per bidding
and the data analysis approach.

zone reconfiguration and places them into perspective.

> Chapter 5 concludes the study.
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2 Methodology for Estimation
of Transition Costs

In this chapter, we describe the methodology used to estimate transition costs
for the different reconfigurations proposed. The description includes the outline

of the study scope regarding:

> who might face transition costs (chapter 2.1);
> where transition costs might be incurred (chapter 2.2);
> how they are incurred (chapter 2.3); and

> limitations of the methodology applied and the steps taken
to reduce them (chapter 2.4).

The analysis builds on the definition of transition costs out-
lined in the BZR Methodology. The methodology applied to
analyse the survey data was agreed upon among ENTSO-E,
the TSOs (see also the description of our brief above), and
Compass Lexecon, considering the requirements set in the
BZR Methodology for analysing transition costs.

2.1 Delineation of the scope of the study of transition

costs

The BZR Methodology requires estimating transition costs,
defined as the one-off costs incurred by a change in BZ
reconfiguration (ACER, 2020). This estimation should relate
to the specific BZ changes considered in the BZ reconfigura-
tion analysed rather than generic BZ changes.?

Moreover, the study of transition costs should sufficiently
cover the following three aspects:

> Stakeholders: Different types of stakeholders that a BZ
change affects should be considered.

> Geographical scope: Stakeholders directly affected by (at
least) one change of BZ configuration shall be considered
(i.e. from a BZ under review or from a neighbouring BZ).

Transition costs for each proposed alternative BZ configu-
ration shall be included in the study.

> Cost categories: The questionnaire presented an overview
of the relevant cost categories, including examples, and
allowed respondents to add costs that they considered
relevant.

Through discussion with ENTSO-E, the TSOs, and the BZR
consultative group, we derived a table setting out the list of
stakeholders that we approached for the transition costs
study. This table was presented to and aligned with ACER
and the NRAs. Table 2.1 summarises the stakeholder groups
and their characteristics.

2 There exists literature, e.g. Neuhoff & Boyd 2011: International Experiences of Nodal Pricing Implementation - Frequently Asked Questions and FTI con-
sulting 2022: Operation market design: Dispatch and Location, that quantify the transition costs to nodal pricing. It has been suggested that those could be
used as an upper bound for the transition cost estimation of this study. However, comparability of the estimations and the expected transition costs for the
bidding zone reconfigurations at hand could not be ensured. The latter study is available e.g. here.
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Wholesale/retail market participants

> Stakeholders that directly participate in the wholesale market by buying or selling electricity (energy
traders, generators, retailers, large-scale industrial customers, storage operators).

> Stakeholders that directly participate in the retail market by buying or selling electricity (retailers),
in addition to participating in the wholesale market.

Market infrastructure providers
clearing houses).

Stakeholders that provide services to enable or facilitate market access (NEMOs, derivative exchanges,

Network operators TSOs and DSOs.

Others

Other stakeholders, in particular regulatory authorities and ministries.

Source: Compass Lexecon Analysis, with suggestions and discussions with ENTSO-E members

Table 2.1: Stakeholder groups addressed by the questionnaire

The project team (ENTSO-E, TSOs, and Compass Lexecon) aimed to collect answers from various entities within the defined
stakeholder groups in the regions concerned. More specifically, the goal was to obtain a data sample capturing the perceptions
of all relevant organisations of the defined stakeholder groups. For this purpose, the project team:

> published the survey on the ENTSO-E website;

> prolonged the timeframe for stakeholders to participate in
the survey;

> prepared a second survey to increase the number of survey
participants, in particular from underrepresented regions
and/or stakeholder groups;

> encouraged sharing among stakeholders to further broaden
the study sample (“snowball approach”);

> expanded the reach of the surveys in the industry by
contacting industry associations and organisations;

2.2 Data collection process

To collect stakeholder input on the defined scope of the tran-
sition cost study through a survey, together with the TSOs
we developed two questionnaires that were discussed with
the consultative group and later published by ENTSO-E on its
website between September and November 2022 and March
and April 2023.

Between the publication of the first and second questionnaire
(see Appendix), no information was relayed by the project
team that could have altered participants’ assumptions of
the first questionnaire on the BZ reconfigurations. Answers to
both questionnaires were therefore considered in the analysis.

> defined a list of survey participants that were directly con-
tacted and with whom the survey was shared to increase
the number of survey participants, in particular from under-
represented regions and/ or stakeholder groups;

> organised and conducted interviews with selected survey
participants; and

> organised an online webinar to present and explain the
initial questionnaire to interested parties.

Through these measures, the project team aimed for a sam-
ple that captured relevant stakeholder views and reflected
differences among stakeholders (e.g., regional differences
of the wholesale and retail markets concerned).

In addition to asking for individual cost estimates, the ques-
tionnaires also asked for two further aspects that could affect
cost estimates:

> We assumed a reference lead time of three years to imple-
ment changes to a BZ configuration. To study the impact
of a different lead time, the questionnaires inquired how
extending or shortening the lead time by one year might
influence cost estimates.

> We also asked whether the market participant had experi-
enced previous BZ reconfigurations. This question intended
to provide additional insights into how learning effects
affect transition costs.

8 // ENTSO-E Report BZR ANNEX V | Transition costs of bidding zone reconfigurations



In line with the definition of transition costs as outlined in the
BZR Methodology, the questionnaire stressed that transition
costs must “inherently and unambiguously” relate to a specific
change of the BZ configuration and not include general costs
associated with a potential and indefinite reconfiguration of
BZs in the future (ACER 2020, p. 40).

Accordingly, examples of transition costs provided in the
survey included:

> restructuring of teams responsible for specific BZs; and

> renegotiation of ongoing contracts and costs associated
with potentially arising litigations.

It was asked to exclude IT investments to adjust to potential
future reconfigurations irrespective of the specific reconfig-
urations assessed in the BZR. In line with the definition of
transition costs outlined in the BZR Methodology, asset deval-
uation was not considered a transition cost. Similarly, effects
such as changes in consumer surplus were also not included.

In the questionnaires, transition costs were broken down into
four main categories listed in Table 2.2 below. Respondents
were also asked to differentiate between personnel and other
costs and indicate whether they think that those costs vary
with company size.

Changes to internal business
processes and IT systems
the BZ reconfiguration

Costs incurred by changes to organisation
and coordination, specifically attributable to

> Adapting existing IT systems to specific BZ configurations

> Costs associated with the efforts linked to changing of processes, for
example:

Splitting or merging teams responsible for a specific BZ
Changing trading or algorithmic trading processes
Undergoing the process of revaluating assets

_ Adopting portfolio optimisation processes

Adopting processes around the payment of renewable subsidies
such as feed-in-tariffs

Testing changed processes

Informing employees about the changed processes

> Changes to other ongoing exchanges between market participants, TSOs,
and public bodies, e.g. balancing and electricity balancing accounts

Adjustments to or the termination of
contracts and regulation

Costs incurred by amending existing

legal costs

contracts to BZ reconfiguration, including

> Renegotiation or termination of contracts, depending on their complexity,
particularly if the reference location of price changes or is no longer
accepted by contract parties (including GOs, PPAs, legal arrangements)

> Redrawing of legislation, i.e. contracts/legislation referring to a single BZ
that no longer exists after a BZ reconfiguration

> Possible costs, since electricity sold forward is affected (will mainly apply
in the case of shorter lead times?)

Adjustments of processes with NEMOs,

TSOs, and public bodies NEMOs, TSOs, or public bodies

Costs incurred by adapting interaction with

> Reporting obligations that must be adjusted to be
specific for each new BZ

Additional costs Any costs directly related to the BZ
configuration not covered by any of the

categories above

Source: Compass Lexecon analysis; based on suggestions and discussions with ENTSO-E members

Table 2.2: Cost categories in the questionnaires and description

The questionnaires also asked about the absolute generated, consumed, or throughput energy quantities, revenues, and
company sizes — in financial and energy terms — of each recipient. The two published questionnaires can be found in Appendices

CandD.

3 “Lead time” is the time to adjust between the announcement of the reconfiguration and the actual adaptation of the reconfiguration.

ENTSO-E Report BZR ANNEX V | Transition costs of bidding zone reconfigurations // 9



2.3
cost ranges

231
the BZR Methodology

We analysed the cost estimates from the questionnaires by
reviewing the submitted cost explanations for their compli-
ance with the definition of transition costs as set out in the
BZR Methodology:

> In case the reasoning provided for cost estimates was
unclear, we approached the respective stakeholder to clarify
their cost estimate. The costs were then included unless
they did not correspond to the transition cost definition
from the BZR Methodology.

> In case explanations for costs were clearly not in line with
the definition of transition costs in the BZR Methodology,
Compass Lexecon - in alignment with ENTSO-E and the

Data treatment and estimation of total transition

Responses in line with the definition of transition costs in

TSOs — excluded them from the dataset.# For example,
some stakeholders reported costs related to the hedging
of price spreads across BZs or opportunity costs caused by
delayed projects. Such cost estimates were excluded from
the dataset because the costs were not transition costs as
defined in the BZR Methodology.

> In addition, ACER and the NRAs were also given the oppor-
tunity to review anonymised questionnaire responses and
provide comments.

We note that an in-depth audit of the cost data beyond this
was not in the scope of this study. We ultimately had to rely
on the description of data provided by the respondents.

2.3.2 Overview of transition costs estimates
by organisation type, cost type, and BZ configuration

We estimated total transition costs for each alternative BZ
configuration based on the survey responses, in line with the
definition of transition costs in the BZR Methodology. For
each alternative BZ configuration, total transition costs were
estimated using the sum of estimated transition costs across
all organisation types and cost types.

If no entity of an organisation type provided estimates for
an alternative BZ configuration, this organisation’s transition
costs could not be estimated for that alternative BZ config-
uration. Consequently, the total transition cost estimates
do not include those stakeholder groups. Table 2.3 lists the
stakeholder groups that were included in the total transition
cost estimates (“Y”) or had to be omitted due to a lack of data
(“N”) for each country.

Italy Y N N Y N
France Y Y Y Y N
Germany Y Y Y Y N
Sweden Y Y N Y N
The Netherlands Y Y N Y N

Source: Compass Lexecon Analysis.

Note:  “Y" for yes, indicating that data is available for transition cost estimation. “N” for no, indicating that data is not available for transition cost estimation.

Table 2.3: Availability of data for transition cost estimation

4 ACER and the NRAs have been granted access to the anonymised versions of the dataset. ACER and the NRAs asked clarification questions on the data
treatment and provided recommendations on whether or not to exclude specific observations. However, decisions to exclude or include specific observa-

tions were ultimately taken by the TSOs.
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For each alternative BZ configuration, we estimated transi-
tion costs for all organisation types and cost categories. As
outlined in Table 2.4, those estimates were aggregated into
transition cost estimates for each organisation type and alter-
native BZ configuration. Given that transition costs of public
administrations could not be assessed for any country (as
described in Table 2.2), this organisation type was generally
omitted in the total transition cost estimates.

The method for computing the transition cost estimates for
an organisation type and cost type depended on the number
of stakeholders in the respective organisation type (which
can also differ per BZ reconfiguration).

Cost type A:

. Estimate(s) A1
Business processes

Estimate(s) A2

Estimate(s) A3

Estimate(s) A4 Not available

Cost type B:

e Estimate(s) B1

Estimate(s) B2

Estimate(s) B3

Estimate(s) B4 Not available

Cost type C:

Reporting obligations Estimate(s) C1

Estimate(s) C2

Estimate(s) C3

Estimate(s) C4 Not available

Cost type H:
Any examples not
covered above

Estimate(s) H1 Estimate(s) H2

Source: Compass Lexecon Analysis.

Estimate(s) H3

Estimate(s) H4 Not available

Table 2.4: Structure of transition cost estimates for a change in BZ configuration

2.3.3 Methodology for estimating total transition costs
in segments with only a few direct stakeholders

If an organisation type comprises only a few direct stakehold-
ers, the transition costs for that alternative BZ configuration
and organisation type were approximated by the sum of all
individual transition cost estimates. Consequently, for those
organisation types, we report one estimate instead of a range
of estimates. This method was used for TSOs and market
infrastructure providers.

For market infrastructure providers, the sum of individual
estimates received was considered the lower bound of total
cost estimates since the lack of sufficient data points did not
allow us to scale the estimates. All or none of the national
TSOs reported transition costs for the respective countries.
Consequently, total transition cost estimates either include
all of the relevant TSOs or are missing entirely.
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2.3.4 Methodology for estimating total transition cost
in segments with many stakeholders

If only some entities and organisation types provided
transition cost estimates, we scaled the individual transition
cost estimates. This methodology was applied for distribution
system operators (DSOs) and wholesale/retail market
participants.

Specifically, from each individual survey response, transition
costs for the entire alternative BZ configuration were
estimated in three main steps:

> First, we assessed the provided input for completeness.
Individual estimates are complete if (i) cost estimates were
divided into size-dependent and size-independent costs and
(ii) there was information available on the relative size of
the company.

» Second, we scaled the individual cost estimates. As outlined
below, this was undertaken separately for costs dependent
on company size and costs independent of company size.

Scaling of costs dependent on company size

For all size-dependent and independent costs, we obtained
ranges of total transition costs estimates per organisation
type and alternative BZ configuration. The upper and lower
bounds of these ranges were determined as follows:

_ The lower end of the range followed from scaling the
estimate with the lowest unit costs.

_ The upper end followed from scaling the estimate with
the highest unit costs.

v

Third, we standardised costs that depend on company size
to make size-dependent costs comparable across compa-
nies of different sizes. For the standardisation of costs, we
compared the costs as if the company size represented 1%
of the total market size. Multiplying size-dependent costs
per 1% scaling factor by 100 yielded the estimate for total
size-dependent transition costs.

We scaled the costs dependent on company size by using the estimated market share of a considered company:

> For DSOs, the distribution network length of the respective
DSO was used as a proxy for company size.

> For retailers and wholesale market participants, the choice
of a proxy to scale costs depended on data availability.®

_ If respondents provided data on generated or consumed
volumes, those were compared to the countries’ annual
total load or total traded volumes to estimate scaling
factors.

_ If no data was provided by the respondent, public data
on the company size was used.

Scaling of costs independent of company size

_ For utilities that did not provide market information and
where public sources were not obtainable, their thermal
installed capacity was retrieved and compared to total
thermal installed capacity from a Compass Lexecon
internal database.

Due to the heterogeneity of companies in this segment,
the use of these scaling factors constitutes a substantial
assumption and limits the representativeness of the result-
ing cost estimates.

All of those scaling assumptions were agreed with ENTSO-E.

Costs independent of company size should be incurred equally by all market participants. Consequently, we estimated total
transition costs independent of company size by multiplying individual costs independent of company size with the number

of market participants.

> For the wholesale/retail sector, the number of market
participants was approximated by the number of balance
responsible parties in each country. These values were pub-
licly available and published by the TSOs of each country.®

> For DSOs, costs independent of company size were scaled
by multiplying with the number of DSOs in the respective
country (see Chapter 4 for more details on the assump-
tions).”

5  Public sources included market size approximations from ENTSO-E (2023), the European Commission (2022b) on German traded volumes,
the European Commission (2022a) for the Dutch retail market size, and others for company-specific details.

6 Public sources include the number of BRP from TSO websites: (50Hertz, 2023; Amprion, 2023; eSett, 2023; RTE, 2023; TenneT, 2023a, 2023b;

Terna, 2023; Transnet bw, 2023).

7 For the scaling of independent costs, 880 DSOs are assumed for Germany. We assumed 143 French DSOs. See CEER (2022).

12 // ENTSO-E Report BZR ANNEX V | Transition costs of bidding zone reconfigurations



Hypothetical cost ranges as cross-check for the reliability of scaled costs

Scaling required that survey respondents categorised costs
as being dependent on or independent of company size. To
include those responses that did not differentiate costs by
size dependence, we computed hypothetical total transition
costs by making assumptions about size dependence.
Specifically, we scaled the median cost observation assuming
that costs were either fully dependent on or fully independent
of company size.

The cross-checks complemented the total transition cost
ranges obtained from scaling complete observations as
follows:

> Cross-checks allowed creating a range of total transition
cost estimates if data availability was very limited.

> Cross-checks enabled comparing and assessing the level
and range of the estimates obtained from scaling complete
data points.

> Cross-checks offer the advantage that the estimates did not
rely on the potentially inaccurate or missing estimation of
size dependence of transition costs.

2.4 Limitations of the methodology

The methodology outlined above faces at least four limitations that should be taken into consideration when interpreting or

using the results from the total transition cost estimation:

Limited representativeness due to a low number of responses and a small dataset

> The representativeness of the dataset analysed is
restricted. We received 42 answers overall, some of which
were incomplete (see Chapter 3 for a detailed overview
of the data points received and explanation). Hence, the
sample size for estimating total transition costs is limited.

> Despite measures to increase the number of survey
responses, data limitations remained. Measures to increase
the number of data points included:

_ conducting a second questionnaire;

_ contacting industry associations and organisations to
increase the reach of the survey;

_ conducting interviews with selected survey participants;
and

_ using data points from incomplete questionnaires, with
additional assumptions and checking for the plausibility
of the results.

Inaccuracies from scaling and aggregating individual cost data

> The estimated total transition costs should be only — if
at all — considered as an approximate range. Due to the
limited data availability, the estimation of total transition
costs required scaling individual cost data to an entire
market segment or country. Hence, the approximate rang-
es should not be interpreted as an error margin, but rather
as differing estimates.

> The aggregation of individual cost data might cause
inaccurate total cost estimates. Given the limited number
of responses for specific organisation types, costs were
aggregated across organisation types in some cases.®
Consequently, cost data within a group of merged organ-
isation types became less comparable. This inaccuracy
might be further increased when applying market shares
to scale individual cost data to an entire market segment.

8 More specifically, participants regularly stated being part of multiple organisation types in their responses. The TSOs and Compass Lexecon decided to
aggregate cost estimates of selected organisation types based on the criterion that the company bears or might bear balancing responsibility. Hence, we

combined generators, retailers, aggregators, traders, etc. into one group.
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Deviating understanding of transition costs

> Not all costs that stakeholders might expect from a change
in BZ configuration were included in the study. Indeed,
based on the BZR Methodology, the data and informa-
tion collected were constrained to a specific definition of
transition costs.

Limited data quality across survey participants

> The data collected through questionnaires might be subject
toinaccuracies. The quality and accuracy of cost estimates
submitted might differ across respondents; for example,
due to different or limited internal resources to answer the
survey, divergent understandings of the questions asked
and interpretations of the cost definitions, or other unob-
served biases.

> Despite measures to improve data quality, inaccuracies in
the data analysed cannot be ruled out. Measures taken by
ENTSO-E, TSOs, and Compass Lexecon to improve data
quality included:

> In the interviews conducted, some market participants
questioned the definition of transition costs, arguing that
it only covers a subset of costs emanating from a BZ recon-
figuration. For example, the transition cost estimates do not
include changes to asset value, uncertainty and regulatory
risk for investment decisions, and opportunity costs, which
some stakeholders consider relevant.®

_ conducting a public webinar on the first questionnaire;

_ for the second questionnaire, approaching selected
market participants directly to explain the questionnaire
and discuss the participant’s individual transition costs;
and

_ reaching out to participants in case of unclear cost
estimate explanations provided in the survey.

> Moreover, as we were limited in auditing the data, inaccu-
racies remain in the dataset used, which might limit the
validity of the results.
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9 This study cannot reconcile these differences in transition cost definitions.
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3 Analysis of Cost Data gathered
in Public Surveys

The descriptive analysis of cost estimates received through the questionnaires
aims to develop a general understanding of the data. The analysis includes
the data completeness and a comparative analysis of individual data points,
including an explanation of the transition cost estimates provided by the survey
respondents.

This analysis supports making total transition cost estimates by contextualising
the total transition cost ranges and comparing the individual cost estimates that
serve as the basis for the scaling (see Chapter 2.3).

This section is structured as follows:

> We first provide an overview of the data points received at > We further elaborate on lead time considerations for the
the individual cost estimate level and organisation level. data points provided.

> Subsequently, we assess individual data points by compar- > Finally, we draw conclusions based on the descriptive
ing them within organisation types, cost categories, and BZ analysis.
reconfigurations.

3.1 Outline of data points received

Overall, 42 stakeholders answered at least one of the two > the number of respondents and usable data per organisa-
questionnaires, with 23 and 24 stakeholders responding to tional type and country; and

the first and second questionnaires, respectively. Six stake-
holders provided data in both questionnaires.

> the number of cost estimates and consideration of size-
dependent and -independent costs per organisational type

and cost type.
We restricted the analysis to those alternative BZ configura-

tions and organisation types for which we received sufficient
data, and excluded all others. For this purpose, we reviewed
data availability based on:
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3.11

Review of data availability based on data provided

per organisational type and country

Table 3.1 illustrates the distribution of respondents across
organisation types and countries. Each respondent has
a unique organisational type, meaning that it can only be
counted once — for example, as “wholesale/retail” — although
it can be active in multiple countries.

Wholesale/retail organisations — especially those active in
Germany — provided the most responses to the question-
naires. By contrast, public administrations (e.g. NRAs) did
not provide any answers.

Furthermore, data from stakeholders in Italy and Sweden was
very limited. The number of TSOs expecting transition costs
from a German BZ reconfiguration exceeded the number of
TSOs with control area responsibility in Germany. This is the
case as a TSO of a neighbouring country expects transition
costs due to the German BZ reconfiguration and hence sub-
mitted estimates in the survey.

In order to scale the data, we required data on costs, the
dependence of costs on company size, and market shares.
This further constrained the size of the dataset analysed
(see chapter 2.3). Table 3.2 shows the number of responses
that are fully (before parenthesis) or partially (in parenthesis)
usable to estimate transition costs.

Partially usable data is data provided by wholesale/retail
market participants or DSOs that lack:

» differentiation between company size-dependent costs
(DEP costs) and company size-independent costs (IND
costs); or

> information on the company size.

For all countries, most responses could only be used for scal-
ing partially and under additional assumptions, particularly
for the wholesale/retail segment. By contrast, the data pro-
vided by TSOs was complete for all responses. Scaling was
not needed for this organisation type because either all or
none of the TSOs per country provided data (as described
in Chapter 2.3). Hence, a differentiation regarding the size
dependence of transition cost was not required.

Wholesale/retail 9 14 6 11 4
TSO 1 5 0 1 1
DSO 1 5 0 0 0
Market

infrastructure 2 2 0 2 3
providers*

Public

administration 0 0 0 0 0

Source: Compass Lexecon analysis of stakeholder input provided in questionnaires

Note:  *One company (excluded here) verbally provided preliminary cost estimates that are
considered when discussing total transition cost range estimates for market infrastructure
providers. They are otherwise excluded.

Table 3.1: Number of respondents per organisation type and country

Wholesale/retail | 1(8) 3(10) 0(6) 2(9) 0(4)
TS0 1(0) 5(0) 0(0) 1(0) 1(0)
DSO 0(1) 3(2) 0(0) 0(0) 0(0)
Market

infrastructure 1(0) 1(0) 0(0) 1(0) 2(0)
providers*

Public

administration 00 00 00 00 00

Source: Compass Lexecon analysis of stakeholder input provided in questionnaires

Note:  *One company (excluded here) verbally provided preliminary cost estimates that are
considered when discussing total transition cost range estimates for market infrastructure
providers. They are otherwise excluded.

Table 3.2: Number of respondents per organisation type and country
with complete data (with partially usable data/data used as
a check)
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3.1.2 Review of data availability based on data provided
per organisational type and cost type

We asked stakeholders to categorise their expected transition costs into the eight cost types listed in Table 3.3.

Of the eight cost types, we received the most responses for:

> IT system costs;
> business process costs; and

> costs associated with the renegotiation or termination of
contracts.

There was considerable variation in the distribution of cost
estimates across organisation types. Table 3.3 shows this
variation, reporting the number of received cost estimates
per cost category and organisation type.

For market infrastructure providers, the cost estimates
provided mostly cover IT system costs. Conversely, cost
estimates of DSOs were distributed more evenly across the
eight cost categories. Finally, the categorisation of costs was
imperfect for TSOs. Some TSOs provided cost estimates for
combinations of cost categories or without differentiating
between cost categories.

Business processes % 2 29 ! 149
P (15.6%) (23.2%) (17.4%) (7.1%) (15.6%)
IT systems 104 33 29 11 177
¥ (17.4%) (29.5%) (17.4%) (76.6%) (18.5%)
Reporting obligations 8 n 16 0 nz
porting obllg (14.2%) (9.8%) (9.6%) 0% (11.7%)
L _— 87 28 1 149
Renegotiation/ termination of contracts (14.6%) (16.8%) (7.1%) (15.6%)
. . 50 33 16 0 . 99
Redrawing of legislation (83%) (29.5%) (9.6%) (0%) No data received (10.3%)
Other: Adjustment to or termination of 54 16 1 104
contracts and regulation (9%) (9.6%) (7.1%) (10.9%)
Other: Processes with TSOs and public 70 0 16 0 86
bodies (11.7%) (0%) (9.6%) (0%) (9%)
1 17 0 73
%
Any examples not covered above 55(9.2%) (0.9%) (10.2%) 0%) (7.6%)
. .. 0 8 0 0 8
No cost type differentiation (0%) (7.1%) (0%) (0%) (0.8%)

Source: Compass Lexecon analysis of stakeholder input provided in questionnaires

Note:  *One company (excluded here) verbally provided preliminary cost estimates that are considered when discussing total transition cost range estimates for market infrastructure providers.

They are otherwise excluded.

Table 3.3: Number of cost estimates as provided by stakeholders per organisation type and cost category
(and as a percentage of the total number of cost estimates per organisation type)

It was necessary to split individual cost estimates into DEP
costs and IND costs to apply the scaling methodology as
described in Chapter 2.3. Table 3.4 depicts the number of
cost estimates available in each of those two categories.
By definition, this included only the subset of data provided
by wholesale/retail market participants and DSOs that
differentiate the costs by size dependence.

The number of size-adjusted DEP and IND cost estimates
differed where information about the company’s size (i.e. the
scaling factor) was missing. In these cases, if public data on
company size was unavailable, respondents differentiated
the cost estimates into DEP and IND costs, although only IND
costs could be scaled. Up to three-quarters of the relevant
cost estimates in the retail/wholesale segment lacked the
scaling factor. All relevant cost estimates of DSOs could be
scaled to their respective size.
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Wholesale/ Market infrastructure

retail provider* LA
Business processes 46|15 12112
IT systems 51115 12112
Reporting obligations 45|14 12112
Renegotiation/ termination of contracts 4419 12112
Redrawing of legislation 2416 Not relevant for scaling 12112 Not relevant for scaling No data received

Other: Adjustment to or termination of

contracts and regulation 3816 12112
Otht.er: Processes with TSOs and public 31110 12112
bodies

Any examples not covered above 31/10 12112
No cost type differentiation 0l0 010

Source: Compass Lexecon analysis of stakeholder input provided in questionnaires

Table 3.4: Number of data points for cost independent of company size and size-adjusted cost dependent on company size
(size-independent | size-dependent)

=
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3.2 Characteristics of data points received

Data points for a given BZ reconfiguration, organisation type, and cost type can vary along two dimensions:

> the level of cost estimates provided; and

> the share of these costs that are independent of company
size. This is relevant to scale individual costs to total
transition costs.

DSOs and the wholesale/retail segment provided estimates
for the share of size-dependent transition costs. By contrast,
most cost estimates provided by TSOs and market infra-
structure providers did not differentiate for size dependence.
Consequently, the comparison of data points of these
organisation types could not consider size dependence and
was analysed separately.

3.2.1 Cost estimates differentiating by size dependence

Quantitative description of size-independent costs

IND costs are those that any market participant in their
market segment bears equally, independently of its size.™®
Therefore, these costs can be compared directly within a
market segment.

Figure 3.1 presents the average share of size-independent
costs for each cost category. On average, respondents
estimate most of their IT system costs and business process
costs to be independent of company size. The average

reported share of costs independent of company size ranges
between 25% and 67 % for the different cost types. While IT
system and business process costs are at the upper end of
that range (meaning that they are deemed by more respond-
ents to be independent of company size), stakeholders expect
costs for adaptation to new legislation — in particular, legal
advice on the impact of legislative changes — and the adjust-
ment of processes with TSOs and other public bodies to be
largely dependent on company size.
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Source: Compass Lexecon analysis of stakeholder input provided in questionnaires.

Figure 3.1: Average share of transition costs reported as independent of company size (by cost type)

10 Note that market segments are approximated by organisation types.
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Figure 3.2 shows the size-independent costs by cost category
and organisation type. For the wholesale/retail segment, the
adjustment of business processes and IT systems stands out
as the cost categories with the highest expected IND costs.
Stakeholders in the wholesale/retail segment expect more
than 400,000 € of IT system cost and business process cost
on average. Relatively lower costs (below 100,000 €) are ex-
pected for all other cost categories.

Wholesale/retail
500.000
450.000
400.000
350.000
300.000
w 250.000
200.000
150.000
100.000
50.000
0
égo © é(,% \Oe \oé 6\% o& o“(o
5 L o2 &K O
F & FF T EF
Q Q79 IR I O
5 M O
% A SN IR Ca
X o% ,\% é \é O
>N\ O 0 O ‘\ ’\
2 (8‘ Q Qg» \QV Q/QO )
Ko & &
S P (P L Q
G & & §
t“o& <& +-
O O <
O > S
& < ks
& ¥
o &
&
X
<
Q.

Source: Compass Lexecon analysis of stakeholder input provided in questionnaires

Similar to the wholesale/retail segment, DSOs expect size-
independent transition costs primarily due to the adjustment
of IT systems. Other transition costs are only expected to
arise from the adjustment of business processes and the re-
negotiation or termination of contracts. Figure 3.2 shows that
DSOs on average expect size-independent IT system costs
of around 70,000 €. Average cost estimates in the remaining
categories are below 10,000 €.
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Figure 3.2: Average size-independent costs by cost type and organisation type
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Quantitative description of size-dependent costs

DEP costs are those that market participants bear depending
on their company size. Hence, DEP costs had to be adjust-
ed to the size of the respective respondent to ensure com-
parability. Therefore, we controlled for the company size by
multiplying the stated DEP cost with the share of the company
size over the market size, assuming linearity between DEP
costs and company size.

Figure 3.3 shows average size-dependent costs per cost
category for a 1% scaling factor (see Chapter 2.3). Similar
to IND costs, IT system costs and business process costs
are among the largest cost items of DEP transition costs in
the wholesale/retail segment. The figure shows that per 1%
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Source: Compass Lexecon analysis of stakeholder input provided in questionnaires

scaling factor, average IT system costs amount to more than
440,000 €, followed by business process costs, renegotiation
or termination of contracts, and redrawing of legislation (all
around 120,000 €). Compared to IND costs, the role of redraw-
ing of legislation and renegotiation or termination of contracts
is relatively larger for DEP costs.

DSOs only expect DEP costs in the adjustment of business
processes, IT systems, and the renegotiation or termination of
contracts. Average cost estimates for these three categories
range between 9,000 € and 14,000 € per 1% scaling factor.
Hence, DEP costs are less concentrated on IT system costs
than IND costs.
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Figure 3.3: Average size-dependent cost by cost category (per 1% scaling factor)

11 The linearity assumption follows from two opposing lines of argumentation for progressive and degressive relationships. On the one hand, the complexity
of the systems that must be transitioned increases with company size. On the other hand, economies of scale might imply degressive transition costs with
increasing company size. Therefore, the linearity assumption was communicated for the questionnaires. The data received and interviews did not refute

this assumption.
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Qualitative description of costs

Stakeholders in the wholesale/retail segment state a wide
range of business processes that need to be adjusted
to a new BZ configuration, including pricing strategies,
trading strategies, dispatching, invoicing, forecasting, risk
management, and consulting costs.

> While stakeholders that highlight costs for forecasting
and risk management tend to expect comparatively low
transition costs, stakeholders focusing on dispatching,
invoicing, and consulting expenses estimate substantially
higher transition costs.

> One stakeholder highlighted that business process costs
depend on whether the company’s assets would be split
with a BZ reconfiguration. In this case, additional adjust-
ments to IT systems would be required.

In the wholesale/retail segment, IT systems that would be
affected by a change of BZ configurations include trading
systems, settlement systems, customer relationship
management, pricing systems, portfolio management,
balancing systems, and invoicing. There is variation in how
the stakeholders plan to implement these changes:

> Some companies plan to hire additional employees,

> Other companies plan to engage external providers or
consultants to facilitate the implementation of IT system
adjustments. If the implementations are undertaken
externally, stakeholders are involved in testing the adjusted
systems.

DSOs highlight general process testing as the driver of busi-
ness process cost. IT system costs are related to upgrading
portfolio management software and scheduling adjustments.

3.2.2 Cost estimates without the need for differentiation by size dependence

Quantitative description of costs

For TSOs and market infrastructure providers, the size
dependence of costs was less relevant for scaling due to
the limited number of stakeholders active in the respective
segment. Hence, the comparison of data points focused on
the total, size-undifferentiated transition costs.

Figure 3.4 presents average transition cost estimates of
TSOs by cost category. TSOs expect transition costs primarily
from the adjustment of business processes and IT systems.
Moreover, cost estimates in the other categories are also
high. On average, TSOs estimate IT system costs of around
30 € million. Business process costs and residual costs
(“Any examples not covered above”) amount to around 15 €
million on average. According to the reasoning provided by
the respondents, these costs cover necessary training and
change management.

The general structure of transition costs expected by mar-
ket infrastructure providers is similar to TSOs, although cost
estimates are significantly lower. As shown in Figure 3.4,
around 700,000 € of transition costs are expected in the
adjustment of IT systems. For business processes, costs
amount to 300,000 € for TSOs."2 Other reported costs relate
to contracts and regulation but are considerably smaller.

12 The cost estimates provided verbally by the market infrastructure provider that has not submitted its estimates via the template are similar to the stated
estimates here. The estimate was the incursion of above 2 € million in IT system change costs and above 2 € million in business process change costs,
irrespective of the specific BZ reconfiguration and mostly irrespective of company size.
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Source: Compass Lexecon analysis of stakeholder input provided in questionnaires
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Figure 3.4: Average transition costs: TSOs and market infrastructure providers

Qualitative description of costs

The described changes in business processes and IT
systems of TSOs arguably concern tools used for forecasting,
redispatch, balancing, congestion management, grid opera-
tion/planning, and settlement of ancillary services. Further-
more, training of employees, configuration and integration
of equipment and measuring devices, prospective modelling

(R&D software), capacity calculations, and the evaluation of
new grid maps are expected to create transition costs.

One TSO noted that transition costs would be particularly high
if the new BZ configuration splits 110 kV network groups.

3.2.3 Consideration of lead time in data points provided

About half of the respondents expect transition costs to
increase if the lead time is to decrease (i. e. shorter than three
years), while the other half expect costs to remain the same.

Furthermore, most respondents do not expect transition costs
to change if they were granted more time until the implemen-
tation of the BZ reconfiguration. Only five of 23 respondents
expect decreasing costs, and two participants indicate
increasing costs with increasing lead time.

The main line of argumentation across the participants
concerns the impact of contract duration and the need to
re-negotiate, as well as the need for external resources if the
adaptation was to be realised in a shortened timeframe.

In contrast to other organisation types, the market infrastruc-
ture providers highlighted that a longer lead time might lead
to higher transition costs. Indeed, when introducing new
products or mechanisms, market infrastructure providers
might need to implement those changes in both systems, i.e.
those with the old BZ and new configuration. Extending the
lead time would multiply the occurrences of such situations
and therefore the costs. Alternatively, market infrastructure
providers could postpone the introduction of new mecha-
nisms and products. This would incur opportunity costs that
are not within the stated definition of transition costs, but
which could be substantial.
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3.3 Conclusion on the descriptive analysis of data

received

The estimation of total transition costs is constrained by the
scope and availability of the individual cost estimates pro-
vided by survey respondents. It was not possible to estimate
total transition costs covering all relevant organisation types
for all alternative BZ configurations of interest. The following
bullet points summarise the situation:

> Responses for Germany and France allowed aggregating or
scaling up costs for system operators, market infrastruc-
ture providers, and the wholesale/retail segment. Public
organisations did not provide data.

> Responses for the Netherlands and Sweden allowed aggre-
gating or scaling up costs for TSOs, market infrastructure
providers, and the wholesale/retail market segment. Public
organisations and DSOs did not provide data.

> For ltaly, the responses allowed for aggregating or scaling
up costs for the wholesale/retail segment and market
infrastructure providers. Public organisations, DSOs, and
the TSO did not provide data.

Apart from this, the descriptive analysis highlights:

> the heterogeneity of expected transition costs;

> the difference in how respondents see different cost
categories as being independent or dependent of company
size;® and

> that shorter lead times - i.e. below three years - could
increase transition costs (with market infrastructure
providers as an exception).

The large variation of cost estimates within cost categories
and organisation types underlines that estimating total
transition costs is subject to a high level of uncertainty.
Furthermore, the variation in expected size dependence
prompts questions about the degree to which these dis-
crepancies are related to differing company processes and
operations, or general strong uncertainty when assessing size
dependence.

13 Note that no clear indication was identified when differentiating between companies that have previously been affected by a bidding zone reconfiguration
and those that have not. From the interviews, we follow that this is mainly due to the different impacts that BZ reconfigurations might have and the ability
of market participants to anticipate potential BZ reconfigurations irrespective of having been affected by previous ones.
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4 Results for the Estimation of
total Transition Cost Ranges

This chapter presents estimated ranges of total transition costs for the proposed
BZ reconfigurations in France, Germany, Italy, Sweden, and the Netherlands. These
ranges aim to understand the order of magnitude of total transition costs that can

be expected based on the available stakeholder input.

This section is structured as follows:

> We first present estimates for total transition cost ranges
per alternative BZ configuration.

> Subsequently, we describe and interpret the transition
cost ranges for different types of stakeholders and per
alternative BZ configuration in greater detail.

4.1 Ranges of total transition cost estimates per
alternative BZ configuration

As described in Chapter 2.3, total transition cost ranges
were estimated based on the sum of scaled or aggregated
transition costs of DSOs, TSOs, market infrastructure
providers, and stakeholders in the wholesale/retail segment.

The magnitude and ranges of scaled total transition costs
differ across countries. For Germany, the Netherlands,
and Sweden, we observe wide transition cost ranges. By
contrast, the difference between the minimum and maximum
estimates is small or zero for France and Sweden. Moreover,
the magnitude of estimated total transition costs for German
BZ reconfigurations exceeds that of the other countries.

These differences across countries follow from the available
cost data and the respective countries’ segment sizes and
structures. Figure 4.1 presents total transition cost ranges
based on the minimum, median, and maximum observations
of individual transition cost estimates (or in case of lacking
data, based on checks as described in Chapter 2.3) per
alternative BZ configuration.™

14 If one or less scaled observations were available for an organisation type, checks were included to create a range of estimates. This was the case for

French DSOs, and the wholesale/retail segment of France, Italy and Sweden.
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Note:  The “min” costs are based on the scaled cost of the relatively lowest cost estimate, “med” costs are based on the scaled costs of the median cost estimate, and “max” costs are the scaled costs of the
relatively highest cost estimate. For Germany, they are highest costs apart from the outlier. Each estimate is subdivided into the wholesale/retail segment and the sum of other stakeholders. For Germany
and France, these other stakeholders include DSOs, TSOs, and market infrastructure providers. Other stakeholders in the Netherlands and Sweden include TSOs and market infrastructure providers. For

Italy, other stakeholders include only market infrastructure providers.

Figure 4.1: Total transition cost ranges per number of zones in a country (in million €)

Estimates for German BZ reconfigurations are substantially
higher than those for reconfigurations in the remaining
countries. For German BZ reconfigurations, values range
from 1 € billion to 2.5 € billion, while the values for the other
countries remain below 500 € million. In addition, consider-
ing one outlier observation would result in maximum esti-
mates for Germany of 7 € billion to 18 € billion. Apart from
this outlier, costs are relatively stable across the different
reconfigurations for Germany.

The high estimates for Germany can be partially explained
by the fact that the number of wholesale/retail companies -
approximated by the number of balance responsible parties —
is about 10 — 30 times higher in Germany than in other
countries. Further, market participants in Sweden and Italy
might expect lower costs because they are experienced in
handling multiple BZs, given that both countries already
comprise multiple BZs." To a lesser degree, the high total
transition cost estimates can also be explained by the data
available to the relevant stakeholders. For example, data on
the Italian TSOs and DSOs is missing, meaning that a com-
parison of total transition cost estimates across countries is
generally difficult.

15 The number of balance responsible parties considered are 1,400 for Germany, 190 for France, 151 for Italy, 121 for the Netherlands, and 41 for Sweden.
BRP in Germany have not been counted twice if they are active for more than one TSO. The data has been derived from the TSO websites and eSett.
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4.2 Transition cost ranges per organisation type and
alternative BZ configuration

421 Distribution system operators

Figure 4.2 presents the estimated costs for all available scenarios and BZ reconfigurations.

For the German DSO segment, estimated total transition costs
amount to around 80 € million in all German BZ reconfigura-
tions."® The majority of the estimated total transition costs are
independent of company size. The variation in total transition
costs between the minimum and the maximum scenario is
very small due to the identical cost estimates provided by all
German DSOs participating in the survey. Hence, variation
within a given BZ configuration only arises in IND costs as
these costs are adjusted by the individual size of the respec-
tive companies. Notably, cost estimates are also identical
across BZ reconfigurations with varying numbers of BZ for
the same region.
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The data provided for the French DSO segment does
not differentiate cost estimates by size dependence.
Consequently, assumptions are necessary to calculate
estimated total transition costs. When assuming the full
size dependence of transition costs, the resulting estimate
for the French DSO segment is smaller than the estimates
for the German segment, but within the range of the checks
for German DSOs. Under the assumption that French DSOs
face the same IND cost as German DSOs, the estimated total
transition cost estimate for the French DSO segment would be
around 40 € million."” A cross-check assuming full size inde-
pendence yields an extremely high result (around 4 € billion),
which is therefore omitted in Figure 4.2.
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Note:  The “min” costs are based on the scaled cost of the relatively lowest cost estimate, “med” costs are based on the scaled costs of the median cost estimate, and “max” costs are the scaled costs of the
relatively highest cost estimate, “Check dep” (“check ind.") costs are scaled median costs assuming that all cost estimates provided are 100% dependent (independent) on company size. “Check. DE assoc.”

assumes that individual size-independent costs are the same in France as in Germany.

Figure 4.2: Total transition cost estimates for DSOs (in million €)

16 German DSOs provided data suitable for scaling. For these observations, the DSOs' reported individual shares of the German distribution grid length are
used as scaling factors. For the scaling of IND costs, 880 DSOs are assumed for Germany (see CEER, 2022).

17 We assumed 143 French DSOs and scaled DEP cost based on the market share stated by the DSO who submitted estimates.
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Figure 4.3 illustrates the distribution of costs across cost
types for all BZ reconfigurations. For both Germany and
France, estimated transition costs are mostly related to IT sys-
tems (between 60% and 85%). Only 10% to 20 % of estimated
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transition costs are business process costs. In contrast to
the French DSO segment, some of the transition costs in the
German DSO segment are related to renegotiation or termi-
nation of contracts.
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Note:  The “min” costs are based on the scaled cost of the relatively lowest cost estimate, “med” costs are based on the scaled costs of the median cost estimate, and “max” costs are the scaled costs of the
relatively highest cost estimate, “Check dep” (“check ind.") costs are scaled median costs assuming that all cost estimates provided are 100% dependent (independent) on company size.

Figure 4.3: Share of total transition costs per cost type: DSOs

4.2.2 Transmission system operators

Total transition cost estimates of TSOs were approximated
by the sum of individual transition cost estimates within an
alternative BZ configuration across cost types. These esti-
mates carry less uncertainty than transition cost estimates
for other organisation types because the data points do not
require scaling. In contrast to Germany, total cost estimates
for France, the Netherlands, and Sweden include only one
TSO per country.'®

Figure 4.4 presents the estimated total transition costs for
TSOs in the German BZ reconfigurations. Total transition
costs range between 100 € million and 200 € million, increas-
ing with the number of BZs per reconfiguration. The sharp
rising costs for an increasing number of BZs is not equally
driven by all TSOs. Indeed, all but one TSO report stable or only
slightly increasing transition costs for an increasing number
of zones. The reasoning for the high-cost estimates from one
TSO relates to the individual configuration of borders between
zones. Specifically, the stakeholder states that configurations
that split 110 kV network groups cause exceptionally high
implementation costs.

18 To keep these individual company responses confidential, this section focusses only on the relative importance of the cost types (i. e. shares of cost types
in total costs) for France, the Netherlands and Sweden. We did not receive transition cost estimates of the Italian TSO.

28 // ENTSO-E Report BZR ANNEX V | Transition costs of bidding zone reconfigurations



250

200

mio. €

DE2

Source: Compass Lexecon analysis of stakeholder input provided in questionnaires

DE3

DE4

Figure 4.4: Total transition costs per BZ configuration: German TSOs (in million €)

Figure 4.5 reports the share of transition costs per cost
category for all the alternative BZ configurations. Across all
BZ reconfigurations, there is a consensus that changes to
IT systems drive the transition costs of TSOs. Between 67 %
and 95% of the transition costs of TSOs are expected to be
related to IT systems. The remaining costs are mostly as-
sociated with the adjustment of business processes. Only
40%

20% e I]
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small shares of the total estimated transition costs result
from adjustments of reporting and contracts, or adjustment
to regulations. There is no apparent relationship between the
relative importance of cost types (i.e. share of cost types
in total costs) and the number of BZs per alternative BZ
configuration.

.

4 zones 5 zones

M Other transition costs attributable to adjustment to or termination of contracts and regulation
Other costs attributable to adjustment of processes with TSOs and public bodies

M [T systems Business processes

Figure 4.5: Share of total transition costs per cost type: TSOs
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4.2.3 Wholesale/retail market participants

Total transition costs in the wholesale/retail segment were
estimated for all countries of interest based on the number
of market participants and scaling factors (see Chapter 2.3).

For all countries, data availability was limited. Only a fraction
of the size-dependent and -independent cost estimates
explored in Chapter 3 could be used because company sizes
were unavailable. Aside from the checks, total transition
cost estimates could only be estimated from companies
that report their individual costs with differentiation by size
dependency.
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Figure 4.6 depicts all available estimates for the alterna-
tive German BZ configurations. When excluding one outlier
observation, transition cost estimates for the German
wholesale/retail market are around 1 € billion." Including
the extreme outlier observation would result in maximum
estimates between around 400% and 1,200 % higher than
the median estimate of the respective reconfiguration. This
relative difference between median and maximum estimates
would be substantially higher than that of the other countries
(up to around 70%).
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(from checks or complete estimates) net of the outlier. “Check dep” (“check indep.”) costs are scaled median costs, assuming that all cost estimates provided are 100 % dependent (independent) on

company size.
Source: Compass Lexecon analysis of stakeholder input provided in questionnaires

Figure 4.6: Transition cost estimates for the German wholesale/retail market (in million €)

Figure 4.7 shows all available total transition cost estimates
for the wholesale/retail segments in France, Italy, the Neth-
erlands, and Sweden. The order of magnitude of the total
transition cost estimates in these countries is substantially
lower than for Germany. The values for France, Italy, and the
Netherlands are relatively similar. The results for Sweden are
noticeably lower than estimates for the other countries. It is
possible that the previous experience with multi-zone con-
figurations in Sweden limits the expected transition costs of
market participants.

However, for Italy (also already split into multiple BZs), es-
timated transition costs are substantially higher compared
to Sweden. Overall, these observations should be carefully
assessed for several reasons: first, due to data limitations for
Italy and Sweden, only checks?® are presented; and second,
for France, there is only one observation that can be scaled
in its size-dependent and -independent components. The
estimate is complemented by the two checks that make as-
sumptions on the size dependence of cost estimates.

19 We exclude the outlier for two reasons: first, the individual cost estimates (across cost types) are the highest estimates reported in the wholesale/retail
segment, and second, the outlier assumes that transition costs are independent of company size. Therefore, total transition would be estimated by multi-
plying 100 % of the already high individual costs by the number of balance responsible parties in Germany.

20 Checks are calculated as hypothetical total transition costs when assuming 100% and 0% cost dependence on company size for all available observations

(see Chapter 2.3.2).
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Figure 4.7: Transition cost estimates for the French, Italian, Dutch, and Swedish wholesale/retail market (in € million)

Figure 4.8 shows the composition of total transition cost
estimates for the German wholesale/retail segment by cost
type. The cost types that drive transition costs are IT system
costs, business process costs, and - to a lesser extent -
costs associated with the renegotiation or termination of
contracts.
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B Re-drawing of legislation

Companies that estimate low or medium transition costs
expect to primarily incur costs from changes to the IT system,
followed by adjustments of business processes.?" Other cost
categories such as the adjustment to reporting obligations or
the redrawing of legislation only comprise a small part of the
total transition cost estimates.

Other: Processes withTSOs/ public bodies

Note:  The “min” costs are based on the scaled cost of the relatively lowest cost estimate, “med” costs are based on the scaled costs of the median cost estimate, and “max” costs are the scaled costs of the
relatively highest cost estimate, unless the max estimate related to the output. In this case, it relates to the second-highest overall estimate. “Check dep” (“check indep.”) costs are scaled median costs,
assuming that all cost estimates provided are 100% dependent (independent) on company size.

Figure 4.8: Composition of transition cost estimates for the German wholesale/retail market by cost type

21 By contrast, the company that estimates the highest costs (the outlier) primarily expects costs for business process adjustments, and generally expects
costs in more categories than the other survey participants. This further supports the exclusion of the provided estimate as an outlier, as it might not be
representative for the entire market segment.
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Figure 4.9 plots the shares of cost types for all calculated total

transition cost estimates in France, Italy, the Netherlands, and

Sweden. While there is little to no regularity in the composition

of total transition cost estimates by cost type, renegotiation

or termination of contracts, redrawing of legislation, adjust-

ment of IT systems, and adjustment of business processes
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tend to be the most important cost categories. However, the
distribution between these cost types is inconsistent within
or across countries. For example, the size-dependent check
of Italy primarily comprises costs relating to the renegotiation
or termination of contracts. Nonetheless, this cost type does
not seem to be relevant for the size-independent check.
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relatively highest cost estimate, “Check dep” (“‘check indep.”) costs are scaled median costs, assuming that all cost estimates provided are 100 % dependent (independent) on company size.

Figure 4.9: Composition of transition cost estimates for the French, Italian, Dutch and Swedish wholesale/retail markets by cost type

4.2.4 Market infrastructure providers

The segment of market infrastructure providers is not scaled because:

> the number of directly affected companies (i.e. NEMOs, the
main derivative exchanges and brokers) is limited;

» secondarily affected companies (i.e. data providers) are
manifold but not included in the collected data; and

> the available cost estimates cannot represent the hetero-
geneity between these providers.

Hence, the estimated cost range — given by the sum of cost
estimates provided — should be considered a minimum total
cost estimate.

When including the written and verbally provided data from
stakeholder interviews, total minimum transition costs for
market infrastructure providers range from 3 € million to
7 € million. Notably, cost estimates were provided by direct-
ly affected stakeholders. Hence, the minimum cost range
covers substantial parts of the total transition costs. The
bulk of costs can be attributed to adjustments in IT systems
and business processes. Renegotiation and termination of
contracts is the third largest transition cost type.
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5 Conclusion on Transition Costs

In the context of the BZ review of the EU power markets, ENTSO-E instructed
Compass Lexecon to assess transition costs as set out in the BZR Methodology.

The assessment of transition cost estimates is based on three steps
(see Chapter 2 for a more detailed explanation of the approach):

> First, in discussions with ENTSO-E, the TSOs, ACER, the
NRAs, and the BZR consultative group, we identified
relevant types of stakeholders that might face transition
costs as per the BZR Methodology definition.

> Second, we used two online questionnaires accessible to
all EU stakeholders to collect the necessary data.

Main findings

Given the restricted dataset available and the uncertainty in
cost inputs, the resulting transition cost estimates are subject
to significant limitations, as explained in Chapter 2.4.

From the data obtained, we estimated total transition costs
for the different alternative BZ configurations. As such, the
provided ranges of estimated transition costs are not com-
pletely conclusive and must be considered as approximate.
Due to the relatively limited number of data points and how
the ranges were derived (scaling), they should not be inter-
preted as an error margin but rather as the actual range of
estimates we have with our limited sample, without them
being upper or lower boundaries.

Significant uncertainty persists concerning the level of
expected transition cost and about the role of the driving
factors. While most respondents expect to incur most costs
in changing IT systems and adjusting business processes,
there is no consensus whether these costs are borne to a
similar level by all market participants or if they are propor-
tional to the company size. This uncertainty underlines that
the transition costs — once realised — might significantly
deviate from the ranges estimated here.

The reconfigurations in Germany show the highest transition
cost estimates in the range of 1 € billion to 2.5 € billion. This
range is based on the lower estimate of potential transition
costs since a data point submitted for Germany shows very
high transition costs and was considered an outlier. If we
took into account those outlier costs and considered them

> Third, we processed the input provided from the ques-
tionnaire by conducting a general sense check (note that
performing a full audit was beyond the scope of this study).
This included harmonising units and cleaning the input
based on the explanations of the estimates provided. This
was undertaken in collaboration with ENTSO-E and the
TSOs, and in consultation with ACER and the NRAs. We
then adjusted the data for company size and scaled it to cal-
culate the total transition costs for each BZ reconfiguration.

as representative of all market participants, then the upper
estimate would be significantly higher.

No consensus exists on whether costs increase with an
increase in the number of zones. While most respondents
estimate constant costs across all reconfigurations, others
expect that costs would increase with an increasing number
of BZs in Germany.

The transition cost ranges estimated based on the data pro-
vided differ from one country to another. Estimated costs
across all included stakeholders in France rank second with
total estimated costs between 400 € million and 500 € million.
The potential reconfigurations in the Netherlands and Italy
could lead to a large range of transition costs, with estimates
spanning between 50 € million and 450 € million for the Dutch
reconfiguration and 50 € million and 250 € million for Italy.
The transition costs estimated for reconfigurations in Sweden
are the lowest among all reconfigurations, with total costs
of about 15-20 € million. The cost variations across the
different reconfigurations are also relatively small in Sweden.

Note that we could not estimate transition costs for all
organisation types in some countries due to data limitations.??

Concerning lead times, our results indicate that increasing
the lead time before implementing a BZ reconfiguration to
more than three years would have little effect on transition
costs. However, 50 % of the survey respondents indicated that
a shorter lead time would increase their transition costs.

22 The Dutch, Swedish, and Italian estimates do not contain DSO transition costs, and the Italian estimate further does not contain TSO transition costs due to

a lack of data.
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A Appendix:
Public Consultation Responses

In accordance with the ACER decision 29/2020 of 24 November 2020 on the
methodology and assumptions that are to be used in the BZR process and for
the alternative bidding zone configurations to be considered (BZR Methodology),
TSOs of all BZRRs jointly held a public consultation (19 July to 4 September 2024)
to gather stakeholder feedback on the following subjects:

> Market liquidity and transaction costs > Measures to mitigate negative impacts

> Transition costs > Practical implementation considerations

The questions in the public consultation related to the reports on:

The responses to the public consultation were used to finalise
both reports, assess the acceptability of alternative BZ con-
figurations, and as an input for TSOs to identify practical
considerations when deciding on a BZ configuration change.

> The report on liquidity and transaction costs (version for
public consultation, 17 July 2024)

> The report on transition costs (version for public consulta-
tion, 6 December 2023)

A.l Statements addressing the study itself

The methodology applied for determining the transition costs has raised three sets of questions and remarks:
First, the methodology itself concerning the scaling applied has been questioned:

> According to some stakeholders, the study should have a. We also noted that costs might have a non-linear

assumed a decreasing non-linear relationship between
company size and size-dependent costs.

a. Further, the complexity of IT infrastructure is linked to
the company size and should be treated as such.

b. It has also been highlighted that some aspects such
as submitting schedules and providing metering data
will not change.

c. Finally, it was suggested not to evaluate transition
costs based on market participant information, but
rather on established models with standardised costs,
e.g. standard costs for renegotiating PPAs. Market
participant input could have then been used to compare
the results from the different methodologies.

relationship with company size. However, noting that
this relationship might be defended as either increasing,
e.g. due to increasing costs due to interdependent
processes, or decreasing, e.g. due to economies of
scale, we — together with the TSOs - considered it
reasonable to remain agnostic regarding which direction
would outweigh the other.

b. The fact that some complexity associated with IT
infrastructure is directly linked to the company size
is acknowledged by differentiating between size-
dependent and -independent costs. Thereby, question-
naire respondents could specify which share of costs —
including IT costs — apply to all similar stakeholders and
which depend on the company’s size.

c. We agree that some aspects are not affected by a

transition. Therefore, we asked the respondents to only
provide costs that are transition costs within the narrow
definition.

While we agree that the methodology is caveated through
several constraints, the four suggestions provided are either
accounted for in the applied methodology or dismissed due
to conflicting lines of argumentation. In particular:
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d. Finally, we did not apply a different model with stand-
ardised costs as such a model would be subject to
the same limitations as the one applied. It would
have been necessary to adopt a similar approach to
identify “standardised costs” and identify the scaling

factor. Noting that the number of market participants is
relatively small compared to the number of processes
that might need to be adapted — we chose, in alignment
with the TSOs - the approach as stated in the study.

Second, the data basis has been addressed by stakeholders similarly to the limitations highlighted in the study itself:

> It was reiterated that only relevant costs should be included.
Accordingly, costs should be further broken down by type
of FTE, assumptions should be clarified, and the objectivity
and reasonableness of the costs should be assessed.
Included costs should be aligned between the BZR and
other grid infrastructure investments. Furthermore, it was
questioned that the IT costs included are indeed transition
costs as per the definition.

> Regarding data collection, it was suggested that a bias for
overestimating the costs exists in member states with a
uniform BZ. Highlighting the diversity of types and roles of
market participants, it was also noted that the number of
responses is too small. To counter this, it was suggested
that all market parties should be requested to provide input.

We agree that the data basis necessitates significant caveats
and a qualified interpretation of the results. The feedback
received mirrors the trade-off between comprehensive
data and a broad dataset. To find a middle ground, the data
collection process included two rounds of questionnaires that
were open to all, as well as a webinar and interviews to explain
the data needs and transition cost definition. In discussions
with market participants, we understood that identifying the
transition costs is complex and time-consuming. We there-
fore decided to use the data obtained and acknowledge the
limitations.

Third, some feedback concerns the transparency of the methodology and clarity of the results. It has been noted that:

> the description falls short of demonstrating how the data
quality is checked and which data has been discarded;

> the unscaled and scaled values for each configuration
and each type of respondent should be provided, and the
scaling process should be better explained; and

> the results in terms of differences among BZs should be
better explained.

We appreciate the feedback received and have updated
the report accordingly. Due to the limited number and
confidentiality of responses, it was necessary to uphold a
certain level of aggregation.

Fourth, specific comments were received concerning the study results:

> The results have been questioned, noting the limited data-
set. It was therefore suggested that the results should be
treated very cautiously, and it should be explained that no
judgement could be made concerning the reasonableness
of the results.

> Some feedback stated that all TSOs participated in the
survey, which indicates that the costs for TSOs might be
more reliable.

» Other feedback indicated that the costs are reasonable,
underestimated (e.g. due to the narrow definition of tran-
sition costs or due to increasing complexity of single
day-ahead coupling (SDAC) and single intra-day coupling
(SIDC), or overestimated (e.g. due to incorrectly high
estimated IT costs).

> Finally, it was highlighted that costs negatively affect
industry competitiveness, reconfigurations affect neigh-
bouring countries, and costs should be similar across
countries on a per capita basis.

With reference to the limitations and caveats stated in the
study, we acknowledge and agree with the feedback and the
suggestion to treat the results very cautiously.

Regarding the over- or under-estimation of results, we note
that the increasing system complexity is — in theory — consid-
ered in the market participants’ input, and that the allegedly
excessive IT costs for Germany—Luxembourg, France, and
the Netherlands compared with the costs in Italy and Sweden
might directly follow from the current existence of uniform vs
multiple BZs within the countries.

Considering the expected similarity of costs on a per capita
basis, we believe that the stipulated similarity might disregard
country-specific factors, including the number of market
participants and the currently existing number of BZs within
a country.
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Finally, some feedback is more general in nature, including statements that:

> any transition costs are (1) not justifiable, (2) should be
seen in relation to benefits and (3) in with perspective to
the likelihood of recurring transitions, or (4) should be
compared to earlier implementations of BZ changes;

> the BZ process should contribute to market integration,
including the benefit for industrial consumers; and

> the reconfiguring of BZ is placing the ongoing energy
transition at risk.

We appreciate this feedback and agree that additional
analyses and considerations for a decision on a BZ reconfig-
uration are warranted.

A.2 Statements on mitigation measures, lead time, and

implementation time

Respondents commented on perceived mitigation measures
to limit transition costs in the public consultation. Table A.1
summarises mitigation measures given a BZ reconfiguration,
while Table A.2 summarises mitigation measures as alterna-
tives to a BZ reconfiguration.

Acknowledging stakeholders’ concern that this report includes
mitigation measures without having investigated, communi-
cated, and discussed them, please note that this display of
mitigation measures does not constitute recommendations
or suggestions.

Transparency and regulatory certainty regarding the future market design and BZ reconfiguration are necessary.

The earlier TSO, regulators, policymakers, and NEMOs communicate changes and the longer time for implementation the improve
the situation for market participants. A longer lead time for implementation is appreciated.

The most important information is whether the transition will take place, whereas finer details can wait.

A decision should consider whether the creation of 0BZs [(Offshore Bidding Zone)] should follow their own process aside from

the current regulation on BZ splits.

Standardisation regarding implementing the necessary measures could ensure cost efficacy.

For example, this includes the standardisation of IT solutions, etc.

It might be least costly to implement nodal pricing directly.

Measures to prevent significant declines in liquidity and mitigate higher spreads can reduce overall transition costs.

Clear criteria for a BZ failure should ensure that decision-makers are fully aware of the risks and challenges that

their society might face whether and when they decide to implement a new BZ.

Market participants suffering from contracts or portfolios spread over multiple BZs should receive a dedicated allocation of LTTR.

Transition cost levels should not be underestimated.

Source: Compass Lexecon analysis of public consultation input

Table A.1: Feedback on mitigation measures

ENTSO-E Report BZR ANNEX V | Transition costs of bidding zone reconfigurations // 37



The work carried out according to the German grid plan will considerably address the situation.

BZ reconfigurations are not a measure serving the superior goal of fostering the energy transition at acceptable costs.

Better congestion management should be implemented, including alternative coordination measures and remedial actions instead of a BZ reconfiguration.

Locational criteria in renewable auctions at grid-compatible locations could be used.

Capacity mechanisms could be introduced or improved to reduce congestion management needs and enhance security of supply.

A fast storage roll-out, more demand response, and a better use of existing infrastructures could increase system flexibility.

Grid usage could be enhanced through improved TSO-TSO and TSO-DSO cooperation, cross-border redispatch and cost-sharing arrangements,
and advanced cross-capacity calculation processes.

Source: Compass Lexecon analysis of public consultation input

Table A.2: Feedback stating positions and measures alternative to BZ reconfigurations
Regarding mitigation measures to reduce costs associated with specific lead time, respondents stated that:

> the number of BZs should be limited; It has also been noted that:

> lead time should be expanded;

v

excellent preparation and communication and a corre-
spondingly long test phase for the market participants are
> implementation timelines should be harmonised. essential;

> the frequency of reconfigurations should be reduced; and

v

alignment with transmission development plans and the

No respondent specified expected changes in costs from a offshore BZ considerations are seen as beneficial;

change in lead time.

v

the implementation time required also depends on the

When asked about the minimum lead implementation time, depth of the futures market; and

responses varied from being as short as possible to ensure the lead time should correspond to the implementation and
that benefits from a reconfiguration are realised as quickly as adaptation needs of all market parties.

possible to minimum implementation times of 15-20 years

to account for PPA contract duration. A midpoint from the

various statements might be identified as a lead time of least

three years.

v
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A.3 Statements on costs not covered

Stakeholder responses to the question “Do you expect other types of transition costs that are not covered by the definition
used in the study, which was based on the bidding zone review methodology?” can be classified into three segments:

First, participants referred to costs that are indeed included
in the definition and hence are likely included in the survey
responses:

» Transition costs should cover costs from the required
renegotiation, reformulation, and re-evaluation of existing
PPA contracts. Costs might also follow from adapting the
long-term hedging positions.

> Cost of informing the public about the changes should be
included.

> Parallel run simulation costs to anticipate the price spread
should be included.

> Costs resulting from wider bid-ask spreads related to a
position transfer are also one-off costs.

> Effects on all grid users, including consumers — whether
industrial consumers as well as private end consumers -
should be considered.

Second, stakeholders highlighted costs beyond the narrow
definition of transition costs:

» Costs arising from changes in the value of assets, including:

_ Costs for assets that rely on specific market character-
istics, e.g. established clean energy provision via a PPA
for electrolysers.

_ Non-cash costs in cases in which flexibility becomes
less valuable in areas with competition. For complete-
ness, this might also result in value increases for assets
in areas with less flexible assets.

_ Costs related to asset stranding.

> Wider socio-economic costs, which accrue from incentives
for RES, including costs for subsidies.

> Increases in uncertainty and regulatory risks that might lead
to increased risks and costs for investments.

> The costs and benefits of congestion are not considered.
> Changes to opportunity costs.

> Indirect costs for a delaying effect on other (regulatory)
projects.

» Balancing costs faced by BRPs would increase in smaller
BZs.

> Costs from adverse effects of increasing market concen-
tration: The respondent stipulates that due to constantly
increasing cost components, there will be considerable
market concentration in the medium term. The number
of market participants will significantly decline, and the
market influence of the top five will have undesirable com-
petitive consequences.

Third, some stakeholders noted aspects that are not costs
but other potentially important aspects to consider. In this
regard, respondents noted a risk and increased probability of
anti-EU movements if BZ reconfigurations are enacted and
claim that it has been proven that a BZ division cannot lead
to the same renewable expansion or flexibility levels as in a
uniform electricity price zone.

A.4 Statements on practical considerations

for implementation

When asked about practical considerations for implementation, respondents answered along three discernible categories,
namely considerations regarding complexity, adaptations, and adverse incentives for grids.

Regarding complexity, the responses included statements such as:

» Good documentation and communication of the central
bodies is needed.

> Clarity on when and how to engage in prober stakeholder
involvement should be provided.

> Real or imagined impact on consumers and legacy gener-
ation investments will have to be addressed.

» Stability holds the utmost importance as it is a key to limit
financial risk.

> Any implementation at short notice could also result in
halting internal projects and innovations and thus endanger
the economic viability of investments (e.g. PPA).
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> Market participants could stop selling fixed prices longer Finally, some respondents highlighted adverse incentives
than two years to reduce the risk and costs of changed for grids, including:
BZ and the associated implementation risks and costs.
Naturally, these uncertainties already influence the business > Arisk exists that the German transmission grid will signifi-
and customers. cantly change between decision and implementation dates
such that the previously planned division will no longer

> A“big bang approach” could be used to limit the number of
correspond with the actual circumstances.

necessary adaptations.
> Another risk is the statement noting that TSO incentives

> Regarding Germany, it was stated that the high degree of
for grid enforcements might be affected by smaller zones.

regulation does not allow for quick solutions.
Regarding adaptations, respondents note that:

> Appropriate lead time should be considered.

> The go-live should respect the trading calendar, i.e. a
reconfiguration should be made preferably from 1 January.

> Support schemes using market reference prices must be
adapted.

> Fee and levy systems might need to be adapted.

> Market arrangements and processes in the physical market
(spot and AS) might need to be adapted.

A.5 Statements on previous experience

As explained in the study, previous BZ reconfigurations were excluded from the analysis. Irrespective of this, the public
consultation asked for the experience from past reconfigurations. The stated experience can be summarised as follows:

The Austrian zone split from German — Luxembourg was > In terms of market consequences, respondents experi-
experienced as follows: enced a lack of robust forward market signals and mis-

It was stated to be very stressful, costly and labour-inten-
sive, with the documentation of the necessary changes
published too late. For instance, a strong degree of uncer-
tainty revolved around the future cross-border capacity and
future prices. Immediate outcomes were surprising, and
some implications were only realised after the split.

Significant complaints by several players were witnessed,
stating that it was impossible to properly react to and adapt
within the lead time. Participants scrambled to re-arrange
their hedging strategies at short notice. This partly led to
compromise of the quality of adaptations, e.g. regarding
IT solutions.

Furthermore, numerous disputes over previously concluded
supply contracts were experienced.

Others highlighted that the process was more challenging
than anticipated due to the split across national and control
area borders.

Contrary experiences stated that the split was relatively
simple. Accordingly, a BZ split within the German BZ is not
comparable to the Germany—Austria split. Furthermore, the
split preserved a dominant market, which does not need to
be the case for other splits.

guided short-term signals, which led to incorrect pricing
of long-term storage. Arguably, the lack of liquidity also
prevails today in the Austrian BZ. Finally, financial trans-
mission rights do not overcome this issue due to a lack of
a secondary market and product granularity.

Few respondents shared their experience with the Swedish
reconfiguration or an Italian split:

> The Swedish split has been experienced as costly and
increasing risks until today. The implementation time
was too short (but better than expected) and scepticism
increased in society against the EU. No major impacts on
the regulatory and market framework were experienced. A
liquidity reduction has arguably been witnessed.

> No major impacts on the regulatory and market framework
were experienced from the Italian split from six to seven
BZs.

> A general comment noted that creating a new BZ compared
to adjusting the borders of an existing BZ comes with in-
creased computational challenges. Reconfigurations could
be more challenging for smaller companies operating in
single BZs.
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A.6 Statements on other potential changes

The public consultation further asked about changes - irre-
spective of the BZ reconfiguration process — that could affect
the transition costs.

Regarding costs and risks, the respondents stated:

> Additional costs might arise from balancing group manage-
ment, depending on how the BZs are configured and which
generation/consumption plants remain in the respective
bidding zone.

> The impact on the hedging ability and the settlement
mechanism is the most important cost factor.

> It was cautioned that higher financing risks cannot be borne
by all market players. Financing risk might also lead to a
different renewable expansion and flexibility levels.

Regarding other changes, respondents noted:

> Changes resulting from the electricity market design (EMD)
might have an influence.

> Alignment with transmission development and offshore
bidding zone considerations should be targeted.

> National developments regarding subsidy schemes might
also have an influence.

> Other changes within the European energy policy landscape
might have inter-acting effects.

> The BZ review does not take into account expected market
developments from the market reform and the German
action plan.

> Changes in the energy landscape, the integration of RES,
and changes in market design rules have an impact.

Respondents answered with a perspective on costs and
risks, other changes, and recommendations. Further, general
comments were provided, which will be summarised in
Appendix 7.

> Further risk exists regarding time-unequal capacity and
commodity hedging.

> Uncertainties regarding flexibility, energy sharing, and
subsidies are significant.

> The implementation of flow-based capacity allocation in
Sweden might risk reliability and imply non-intuitive flows.

These changes and standalone statements imply recommen-
dations, including:

> The analysis should include a long-term analysis.
> Transparency should be ensured and provided on time.
> A virtual trading hub should be rejected.

> A parallel run should be mandatory before any effective
bidding zone split.

> A framework for the renegotiation of contracts should be
provided.
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A.7 Other comments

Finally, respondents were asked to provide any other comment regarding transition costs, including questions of an adminis-
trative nature, individual views on a BZ reconfiguration, and pointers to specific aspects and topics.

Administrative questions included the following:

> It is unclear how the conclusions of the transition cost
study are incorporated into the broader BZR process or
how the transition costs are weighted against the 21 other
parameters investigated.

> It is remarkable that no cross-national BZs were consid-
ered.

> It would have been interesting to describe how the inputs
provided were cleaned by ENTSO-E, the TSOs and how they

Individual views include:

> Areconfiguration of the BZs of Germany or other countries
has no advantage.

> Depending on the design, a BZ reconfiguration will imply
significant work to restructure the affected networks at the
transmission and distribution network level.

> A reconfiguration would risk decarbonisation efforts.

> A split of the German BZ would have negative effects
beyond the energy market.

> Given that uncertainty has a negative impact on liquidity,
predictability and legal certainty are necessary.

Finally, pointers concerning specific aspects were provided:

> Litigation should be avoided to keep costs low. For instance,
clear and fair rules on reimbursement could be provided.

> The modernisation and expansion of the grid will render
some reasons for a BZ reconfiguration obsolete.

> BZs should be defined by the actual bottlenecks in the
transmission system.

> Information from external parallel runs for flow-based
capacity allocation in the Nordic market should be used to
define the BZs in the Nordic area.

>

scaled. Furthermore, the role of discussions with ACER and
the NRAs would be interesting.

The entire bidding zone complex combats the symptoms,
although the causes of the problems — inflexible renewable
generation plants — remain untouched.

Note that we describe the data treatment process in the final
report in section 2.3.

>

v

v

v

v

A zonal European market design should be kept but com-
plemented with locational price signals from local flexibility
markets. Nodal markets are not advisable.

Nodal pricing would bring the most significant net benefit.

Today’s market design does not take into account that the
export capacity is dependent on the import capacity of the
bidding zone.

New power lines taken into operation do not increase
cross-border capacity.

The current study does not provide a solid basis and
sufficiently reliable quantitative estimates and qualitative
supplements to properly assess the impact of a BZR on
transition costs.

A reconfiguration might require new trading products, at
least in the forward market.
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B Questionnaire for the Public

Consultation

B.1 Transition cost study

1. On costs

a. Do you consider the estimated range of transition costs
reasonable and feasible? Please indicate why or which
part of the estimate of transition costs you consider to
(not) be reasonable. Please specify in your answer if
you are referring to all configurations or a specific one.

b. Which mitigation measures, e.g. by TSOs, regulators,
policymakers or NEMOs, could reduce transition costs
in general? Do you have experiences from previous
bidding zone reconfigurations?

2. Implementation and timeline

e. What do you consider an appropriate minimum
implementation lead time for a new bidding zone
configuration? Please explain why you consider this to
be a minimum.

f. What are practical considerations that affect the
minimum implementation lead time?

. Considering the impact of the lead time on the transi-

tion costs, what mitigation measures to reduce these
costs do you consider reasonable and feasible, and by
how much do your estimate that they would reduce the
costs (in %)?

. Do you expect other types of transition costs that are

not covered by the definition used in the study, which
was based on the bidding zone review methodology?

. What is your experience of previous bidding zone

reconfigurations regarding their implementation and
timeline?

. Are there any other potential changes in the market

design that could affect the transition costs of a bidding
zone reconfiguration or its implementation and time-
line? Why and how would they affect the transition costs
and the implementation and timeline?

3. Please provide any other practical considerations on transition costs and implementation
and timeline and comments that you might have on the transition cost study.
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B.2 Liquidity and transaction cost study

1. On the impact of bidding zone reconfigurations on liquidity and transaction costs

a. What do you perceive to be the impact of the proposed d. What effects on intra-company transactions do you

bidding zone reconfigurations on liquidity and
transaction costs compared to the status quo config-
uration?

b. Do you agree with the conclusions on the liquidity
and transaction costs in alternative bidding zone
configurations? Please indicate why you consider the
conclusions to (not) be reasonable. Please specify if
you are referring to all configurations or a specific one.

i. Remarks to the conclusions
on the short-term timeframe

ii. Remarks to the conclusions
on the long-term timeframe

c. What is your experience of previous bidding zone
reconfigurations concerning their impact on liquidity
and transaction costs?

2. On mitigation measures

a. What risks or adverse impacts on liquidity and trans-
action costs do you anticipate with the bidding zone
reconfigurations?

i. On short-term markets

ii. Onlong-term markets

b. Which mitigation measures to reduce risk or an adverse
impact on liquidity and transaction costs do you
consider reasonable and feasible?

i. On short-term markets

ii. On long-term markets

3. Practical considerations:

expect from a bidding zone reconfiguration?

e. Do you think that the hedging opportunities would

suffice in certain alternative configuration(s) after a
reconfiguration? Please specify the respective alter-
native configuration(s) you are referring to and explain
how you reached this conclusion. Does it differ under
the current market design or with mitigation measures
in place? If so, please specify.

f. Do you expect additional impacts of the proposed bid-
ding zone reconfigurations on liquidity and transaction
costs that were not addressed in the draft report?

c. Liquidity risk is not necessarily distributed equally
among market participants.

i. What changes in the distribution of liquidity risk
do you expect to result from a change in bidding
zone configuration, and how would it affect
different market participants? Please give an
example.

ii. Do you think that there are risk exposure shifts
that need to be mitigated? If so, which mitigation
measures do you consider to be reasonable and
feasible?

d. Which mitigation measures both generally and against
shifts of risk exposure do you consider to not be
reasonable or feasible?

a. Which practical considerations could affect the impact of a bidding zone reconfiguration on liquidity and transaction costs?

cost study.

4. Please provide any other comments that you might have on the liquidity and transaction
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B.3 Further questions

1. In the course of the BZR, as foreseen in ACER decision 11-2022, TSOs will also investigate
two combinations of bidding zone reconfigurations for central Europe. What do you
consider to be the impacts of more than a single bidding zone reconfigured at the same time
in terms of:

a. Liquidity and transaction costs c. Lead time

b. Transition costs d. Any additional practical considerations

The following questions might not necessarily arise from the BZR Methodology and might be incorporated in an annex of the
BZR report.

2. Considering the different potential reconfigurations: Do you believe that any implementa-
tion of a reconfiguration assessed in this bidding zone review should be undertaken simul-
taneously or stepwise? If stepwise, then how should the steps be defined?

3. Please share any additional practical considerations that you might have (apart from the
timeline and liquidity and transition costs, which are covered by previous questions).

4. What effects on power purchase agreements (PPAs) and other contractual arrangements
not covered by the report on liquidity and transaction costs do you expect from a bidding
zone reconfiguration?

5. What alternative policy measures could be implemented to achieve the potential benefits
of a bidding zone reconfiguration?
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C First Questionnaires on
Transition Costs

Introduction

The methodology for the bidding zone review process?® asks to evaluate the
transition costs occurring from a bidding zone reconfiguration. This questionnaire
establishes a quantitative basis for estimating the market participants’ transition
costs. As set out in the Methodology, it does so for each bidding zone and bidding
zone reconfiguration. As such, it informs the bidding zone review transition cost
criteria.

Relevant bidding zone configurations

As established in the ACER decision 11-202224 on the alternative bidding zone configurations from 8 August 2022, the following
reconfigurations must be evaluated?® for the first step:

1 CE DE2 k-means p.4
2 CE DE2 Modified version of Spectral P1 p.5
3 CE DE3 Spectral P1 p.6
4 CE DE4 Modified version of Spectral P1 p.7
5 CE FR3 Spectral P1 p.8
6 CE IT2 k-means p.9
7 CE NL2 Spectral DIRC p.10
8 Nordic SE3 Spectral P1 p. 11
9 Nordic SE3 Modified version of Spectral P1 p.12
10 Nordic SE4 Spectral P1 p.13
1 Nordic SE4 Modified version of Spectral P1 p.14
12 CE DE3 Fallback configuration for configuration 3 p.15
13 CE DE4 Fallback configuration for configuration 4 p.16
14 CE DE5 Fallback configuration for configuration 1 p.17

Those fourteen different BZ configurations can be found in the cost table to be filled out on page 4 of this questionnaire.

The combinations for central Europe to be analysed in a second step as set forth in ACER decision 11-2022 are not known yet
and cannot be found in the cost table to be filled out.

23 ACER 2020: Methodology and assumptions that are to be used in the bidding zone review process in accordance with Article 14(5) of the Regulation (EU)
2019/943 of the European Parliament and of the Council of 5 June 2019 on the internal market for electricity

24 ACER 2022: ACER's Decision on the alternative bidding zone configurations to be considered in the bidding zone review process
25 Please see here for a detailed depiction of the reconfigurations
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What do we mean by transition costs?

The definition of transition costs is set forth in Article 15.11 (a) of the methodology. Transition costs:

> Are one-off costs, expected to be incurred in case the BZ
configuration is amended.

> Shall relate to adaptations that are inherently and unam-
biguously related to a specific BZ configuration change.

> Shall not relate to adaptations that are, in general, neces-
sary to ensure sufficient flexibility of the systems to cope
with a variable number of BZs due to a potential amend-
ment of the BZ configuration in the future.

» Shallinclude an estimation of the cost of amending existing
contractual obligations incurred by market participants,
NEMOs and TSOs. Such estimation shall reflect the
expected implementation timeline for an eventual BZ
change, and the fact that when deciding on the implemen-
tation date, Member States are required to balance the need
for expeditiousness with practical considerations, including
forward trade of electricity.

Transition costs arise for different reasons, such as changes
to business processes or adjustment of private contracts, and
they are incurred by different actors, such as retailers, grid

operators, traders, or power exchanges. The purpose of this
questionnaire is to gather empirical estimates of the different
transition costs from different stakeholders. In subsequent
steps, these estimates will be analysed and extrapolated
based on the information received to quantify transition costs
for the reconfiguration of bidding zones.

Examples of transition costs include:

> re-structuring of teams responsible for specific bidding
zones;

> renegotiation of ongoing contracts; and

> costs of adapting existing IT processes to specific BZ
configurations.

Transition costs do not include:

> IT investments necessary to introduce flexibility of the IT
systems in general; or

> a devaluation of assets due to price changes.

Why are we asking for different lead times?

The level of transition costs — in particular costs of amending
contracts — will likely depend on the lead time between the
legally binding announcement of a reconfiguration and its
full implementation. For estimates in this questionnaire, we
assume a lead time of three years as a reference point, unless
otherwise mentioned, meaning that recipients have three

years between the decision of BZ reconfiguration and the
reconfiguration itself for adjusting their operations. In order
to estimate the impact of lead times on the transition costs,
estimations for a lead time of two and four years are also
gathered through the questionnaire.

How are we going to treat and process the data?

The transition cost evaluation used in the assessment of
BZ configurations will strongly depend on the results of this
questionnaire as the cost estimates are based on the cleaned
data from this questionnaire. Specifically, the data from the
questionnaire is checked for robustness by standard methods
such as benchmark comparisons, matching techniques, and
statistical techniques. Please note that some of the questions
are included to control for and test confounding factors and
are not included as transition costs themselves. The total
cost per market participant group, bidding zone, and bidding
zone reconfiguration is then extrapolated by scaling the cost
estimates using market share and revenue data. Due to the
remaining uncertainty following from this approach, the cost
estimates are depicted as a range. In addition, the relative
importance of the different transition cost categories is eval-
uated and the impact of a change in lead time for the differ-
ent market participants is analysed. Therefore, all responses
are highly appreciated, and additional written remarks are
requested.

We would like to make the respondents aware that the data
submitted will not be shared with any market participant.
However, anonymised versions of this questionnaire might
be shared with the responsible national regulatory authorities
and/or ACER.

The next section will provide an overview of the cost cate-
gories used for the questionnaire. Afterwards, the first sub-
section of the questionnaire enquires about the background
and market role of the recipient, before the second section
covers the actual cost estimates. The final section addresses
the effects of intra-company transactions on liquidity, as a
topic that is not directly related to transition costs but relevant
for the overall BZ review.

In case of questions, please contact
Gjorgji Shemov (gjorgji.shemov@entsoe.eu).
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Cost Categories

The table below provides an overview of the different cost categories assessed and several practical examples to facilitate

filling in the questionnaire.

You can also open this table to a new tab to facilitate filling in the questionnaire on the following pages.

Changes to internal business
processes and IT systems

Costs incurred by changes to

organisation and coordination
specifically attributable to BZ
reconfiguration

> Adapting existing IT systems to specific BZ configurations
> Costs associated with the efforts (FTE) linked to changing processes such as:

splitting or merging teams that are responsible for a specific BZ
changing trading or algorithmic trading processes

undergoing the process of revaluating assets

adopting portfolio optimisation processes

adopting processes around the payment of renewable subsidies such as
feed-in-tariffs

_testing changed processes

informing employees about the changed processes

> Changes to other ongoing exchanges between market participants and TSOs and
public bodies, such as balancing and electricity balancing accounts

Adjustment to or termination of
contracts and regulation

Costs incurred by amending existing
contracts to BZ reconfiguration,
including. legal costs

> Renegotiation or termination of contracts, depending on their complexity,
particularly if the reference location of price changes or is no longer accepted by
contract parties (including GOs, PPAs, legal arrangements)

> Redrawing of legislation; for instance, contracts/legislation referring to a single
bidding zone that no longer exists after a BZ reconfiguration

> Possible costs because electricity sold forward is affected (will mainly apply in the
case of shorter lead times)

Adjustments of processes with
NEMOs, TSOs and public bodies

Costs incurred by adapting
interaction with NEMOs, TSOs, or
public bodies

> Reporting obligations that must be adjusted to be specific for each new BZ

Additional costs

Any costs directly related to the BZ
configuration not covered by any of
the categories above

> Any examples not covered above
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Questionnaire

GENERAL QUESTIONS

1. Please provide your company name, address, and contact details for questions (e-mail and telephone number).
NBIMIE. ettt a ettt b e bt e a et bt e bt ea b et e bt e bt bt eh e ea e Rt e bbbt bt et e b e bt eh s e et e b e bt eh e st et b e bt ea et e s b e eaeeae
COMIPANY NMAIMIE. ..eiiiiieieetie et eite ettt et e ettt et e ebeesbeesbeesseesseesseesseesseesseessaesssessseseesssesseessseesseenseessessaensaesssenseesnsesssenssessseessesnsensseas
o o[ =T1 TSRS
CoNTACT AELAIIS, B-MAIL ... e e ettt e ettt e e e et e e e e e e et e e e e e e e e e e e e aeeeeaeaeeeeseeaeaeesaanes
CoNtact details, PRONE: ......o.oieieieee ettt ettt ettt et et et ettt sb e st e st e b e aeeae e st e b e b e eteeteersenseeaeeteensenes

2. As what kind of organisation do you qualify?

[ ] Generator or storage operator [ ] NEMO, derivative exchange, or delegated operator
[ ] Large-scale industrial consumer [ ] Clearing house

[ ] Energy trader [ ] Ministries or national regulatory authority

[] Retailer [] Tso

[ Aggregator [l DSO

OBREE: .ottt ettt b e te ettt b e be ettt e es b e be et e s bebeeheesseab e b e beeReestenbebeeheetsessenbeseeaeestenseseeteeneenes

a. In case you qualify as a generator or storage operator, consumer, energy trader or retailer/aggregator, what are your
generated, consumed, or throughput quantities in 2021 in TWh per BZ?

3. Have you been affected by a past BZ reconfiguration in a way that incurred transition costs?

(] Yes [] No
a. If yes, please note the specific reconfiguration that affected you:

b. If yes, was your main area (the area where you are most active in in terms of generated/traded/through-
put/consumed/overseen volume) of business subject to reconfiguration or have you been affected by a reconfiguration
outside your main business area?

c. If yes, what was the lead time for this reconfiguration and how did it affect your transition costs?
4. How large is your market share, differentiated by BZ, business activity, and market share metric (e.g. energy, capacity,

or revenue), if applicable? (response should be based on question 2; relevant for scaling-up individual results to entire
BZ in subsequent steps)
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ESTIMATES OF TRANSITION COSTS FOR BZ RECONFIGURATION

In the file below, please share your estimates of the transition
costs per cost category that you expect to incur in case of a
BZ reconfiguration. You will see that the template contains
a separate table for all fourteen BZ reconfigurations. Please
fill in the tables for the BZ reconfigurations that are relevant
to you (e.g. in which you are active and for which you wish
to provide an estimate). In case you only fill in one sheet, we
will assume that your costs are the same for different BZ
reconfigurations in your country.

Please specify these transition costs in terms of full-time
equivalents (FTEs) for new and existing staff conditional on
the lead time (2, 3, or 4 years until reconfiguration). Please
further estimate the average FTE cost for the respective cost
category. In case no FTE cost is provided, a country standard
rate will be assumed. In case you are unable to split the costs
into FTEs, please provide a lump-sum cost estimate in the
“personnel costs” column. Transition costs that are not
personnel costs shall be included in the “other cost” column.

In the column on the estimate of the share of transition costs
independent of company size, please insert your estimation
of which share of those costs are “fixed” costs of a BZ split
that are not dependent on company size.

Please provide a clear description of the cost items and
corresponding cost estimates in the “description of the cost”
cell for both personnel costs and other costs.

Any cost item for which a clear description is not provided
might be disregarded.

As an optional addition to transition costs as defined, which
only cover the costs of the actual transition, and not costs
that you incur as a consequence of making your systems and
processes flexible, you can provide information on what the
costs of making your systems and processes flexible are (or
were, if you have already had a BZ reconfiguration).

Please fill in the cost estimates in terms of “2022 Euros”,
meaning that you estimate what your costs would be based
on the prices of goods and services in 2022. This means that
you do not need to make your own estimation regarding what
the prices of e.g. IT services will be in the future. Compass
Lexecon will then use consistent inflation assumptions for
the different cost estimates.

Please do not forget to fill in the “company information” sheet
in the file before uploading it.

PLEASE DOWNLOAD THE FILE HERE.

70

L4

EFFECTS OF INTRA-COMPANY TRANSACTIONS ON LIQUIDITY

This section specifically applies to market participants with generation and retail positions that are currently within a single
BZ but that will be spread across different zones after the BZ reconfiguration is implemented.

1. Do you have generation assets or hold retail positions that will be spread across different zones after the BZ reconfig-

uration?

[l Yes [l No

a. If yes, assuming no changes to today’s market and portfolio landscape, how are the shares of generation or retail

distributed across reconfigured zones in TWh per year?
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2. Please consider the three exemplary market cases below and briefly explain what kind of decision-making you would
expect in each example. For your answers, consider a short to medium term of 4 to 5 years and a market without implicit

BZ third-party access.

b. After the BZ reconfiguration, 60 MWh of generation is in a bidding zone without a retail position. Will the market
participant/you go through the market — which would increase market liquidity — adjust physical production or retail
positions, or approach the reconfiguration through other means (such as buying cross-border transmission rights)?

BZ1 Bz 2
Physical production position 20 Mwh 80 MWh ----------------------------------------------------------------------------------------------------
Retail position 80 MWh 20 MWh

c. After the BZ reconfiguration, a retail position of 20 MWh has no physical production position in the same BZ. Would the
market participant/you withdraw the retail position from BZ 2, rely on the market (and your own physical position in
BZ 1) to supply the retail position, or approach the reconfiguration through other means (such as buying cross-border

transmission rights)?

BZ1 Bz 2
Physical production position 100 MWh OMWR  eeeeeemerere e e
Retail position 80 MWh 20 MWh

d. After the BZ reconfiguration, a production position of 20 MWh has no corresponding retail position in the same BZ.
Would the market participant/you withdraw the production position, sell the generated electricity through the market,
or approach the reconfiguration through other means (such as buying cross-border transmission rights)?

BZ1 BZ 2
Production position 20 MWh BOMWR  seeeeerererems e s
Retail position 0 MWh 100 MWh

ADDITIONAL REMARKS
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D Second Questionnaire on
Transition Costs

Introduction

The methodology for the bidding zone review process?® asks for evaluating the
transition costs occurring from a bidding zone reconfiguration. This question-
naire supplements the first questionnaire (conducted from 6 September 2022
to 14 November 2022) to collect more data to establish a quantitative basis for
estimating transition costs. As set out in the Methodology, it does so for each
bidding zone and bidding zone reconfiguration. As such, it informs the bidding
zone review transition cost criteria.

Relevant bidding zone configurations

As established in the ACER decision 11-202227 on the alternative bidding zone (BZ) configurations from 8 August 2022 and the
subsequent decision for the BZ review central Europe region to analyse the fallback configurations for Germany, the following
reconfigurations will be evaluated?® for the first step of the BZ review:

2 CE DE2 Modified version of Spectral P1 p.5
5 CE FR3 Spectral P1 p.8
6 CE T2 k-means p.9
7 CE NL2 Spectral DIRC p.10
8 Nordic SE3 Spectral P1 p.-11
9 Nordic SE3 Modified version of Spectral P1 p.12
10 Nordic SE4 Spectral P1 p.13
11 Nordic SE4 Modified version of Spectral P1 p.14
12 CE DE3 Fallback configuration for configuration 3 p.15
13 CE DE4 Fallback configuration for configuration 4 p.16
14 CE DE5 Fallback configuration for configuration 1 p.-17

The combinations for central Europe to be analysed in a second step as set forth in ACER decision 11-2022 are not known yet
and cannot be found in the cost table to be filled in.

You can also open this table to a new tab to facilitate filling in the questionnaire on the following pages.

26 ACER 29 - 2020: Methodology and assumptions that are to be used in the bidding zone review process in accordance with Article 14 (5) of the Regula-
tion (EU) 2019/943 of the European Parliament and of the Council of 5 June 2019 on the internal market for electricity

27 ACER 11 -2022: ACER's Decision on the alternative bidding zone configurations to be considered in the bidding zone review process
28 Please see here for a detailed depiction of the reconfigurations
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What do we mean by transition costs?

The definition of transition costs is set forth in article 15.11 (a) of the Methodology. Transition costs:

> Are one-off costs, expected to be incurred in case the BZ
configuration is amended;

> Shall relate to adaptations that are inherently and unam-
biguously related to a specific BZ configuration change;

> Shall not relate to adaptations that are, in general, necessary
to ensure sufficient flexibility of the systems to cope with a
variable number of BZs due to a potential amendment of
the BZ configuration in the future;

> Shallinclude an estimation of the cost of amending existing
contractual obligations incurred by market participants,
NEMOs and TSOs. Such estimation shall reflect the
expected implementation timeline for an eventual BZ
change, and the fact that when deciding on the implemen-
tation date, Member States are required to balance the need
for expeditiousness with practical considerations, including
forward trade of electricity.

Transition costs arise for different reasons, such as changes
to business processes or adjustment of private contracts, and
they are incurred by different actors, such as retailers, grid
operators, traders, or power exchanges. The purpose of this
questionnaire is to gather empirical estimates of the different
transition costs from different stakeholders. In subsequent
steps, these estimates will be analysed and extrapolated
based on the received information to quantify transition costs
for reconfiguring BZs.

Examples of transition costs include:

> re-structuring of teams responsible for specific BZs;
> renegotiation of ongoing contracts; and

> costs of adapting existing IT processes to specific BZ
configurations.

Transition costs do not include:

> IT investments necessary to introduce flexibility of the IT
systems in general; or

> a devaluation of assets due to price changes.

How are we going to treat and process the data?

The transition cost evaluation used in assessing BZ
configurations will strongly depend on the results of the
two questionnaires on transition costs. Cost estimates are
based on the cleaned data from the previous questionnaire,
complemented — as the case may be — with the additional
responses received with this second questionnaire.
Specifically, the data from both questionnaires is checked
for robustness by standard methods such as comparing
with benchmarks, matching techniques, and statistical tech-
nigues. Please note that some of the questions are included
to control for and test confounding factors and are not in-
cluded as transition costs themselves. The total cost per
market participant group, BZ, and BZ reconfiguration is then
extrapolated by scaling the cost estimates based on various
market metrics. Due to the remaining uncertainty following
this approach, the cost estimates are depicted as a range. In
addition, the relative importance of the different transition
cost categories is evaluated, and the impact of a change in
lead time for the different market participants is analysed.
Therefore, all responses are highly appreciated, and additional
written remarks are requested.

We would like to make the respondents aware that the data
submitted will not be shared with any market participant.
However, anonymised versions of this questionnaire might
be shared with the responsible national regulatory authorities
and/or ACER.

The next section will provide an overview of the cost
categories used for the questionnaire. Afterwards, the first
sub-section of the questionnaire enquires about the back-
ground and market role of the recipient, before the second
section covers the actual cost estimates. The final section
addresses the effects of intra-company transactions on
liquidity, a topic that is not directly related to transition costs
but is relevant for the overall BZ review.

In case of questions, please contact
Gjorgji Shemov (gjorgji.shemov@entsoe.eu).
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Cost Categories

The table below provides an overview of the different cost categories assessed and several practical examples to facilitate

filling in the questionnaire.

You can also open this table to a new tab to facilitate filling out the questionnaire on the following pages.

Changes to internal business
processes and IT systems

Costs incurred by changes to

organisation and coordination
specifically attributable to BZ
reconfiguration

> Adapting existing IT systems to specific BZ configurations
> Costs associated with the efforts (FTE) linked to changing processes such as:

splitting or merging teams that are responsible for a specific BZ
changing trading or algorithmic trading processes

_going through the process of revaluating assets

_adopting portfolio optimisation processes

_adopting processes around the payment of renewable subsidies like
feed-in-tariffs

_testing changed processes

informing employees about the changed processes

> Changes to other ongoing exchanges between market participants and TSOs and
public bodies, e.g. balancing and electricity balancing accounts

Adjustment to or termination of
contracts and regulation

Costs incurred by amending existing
contracts to BZ reconfiguration
including legal costs

> Renegotiation or termination of contracts depending on their complexity, particularly
if the reference location of price changes or is no longer accepted by contract parties
(including GOs, PPAs, legal arrangements)

> Redrawing of legislation; for instance, contracts/legislation that refer to a single
bidding zone that no longer exists after a BZ reconfiguration

> Possible costs because electricity sold forward is affected (will mainly apply in case
of shorter lead times)

Adjustments of processes with
NEMOs, TSOs and public bodies

Costs incurred by adapting
interaction with NEMOs, TSOs or
public bodies

> Reporting obligations that must be adjusted to be specific for each new BZ

Additional costs

Any costs directly related to the BZ
configuration not covered by any of
the categories above

> Any examples not covered above
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Questionnaire

GENERAL QUESTIONS

1.

2.

3.

Please provide your company name, address, and contact details for questions (e-mail and telephone number).

NBIMIE. ettt b et ettt b e bt ettt s bt b e at et ek bt bt ekt ea e Rt e b bt eh e e bttt n b e e bt e a s et e b e bt eh e e st et b e ebe e s et e b e eaeeae
COMIPANY NAIMIE. ...ttt ettt ettt et et h e eb e eat et et e bt e bt e a b et e e bt ebeeh e em s et e sheeh e e atem s e bt e et e b e bt eb e es b en b e bt sheeb e ea b et e bt sbees e et entesbeeneene
AGAIESS. .ttt ettt et et e st h et s et s AR e h R e R et h Rt b st h st h ettt ettt n e e
CoNtACT AELAIIS, B-MAIL ...t e et e e e et e e e e e e e et e e e e e e e e e e e e e e e e eeeaeaeeseeanaeeeenees
CoNtact details, PRONE: .....oeieieeee ettt ettt ettt ettt e b e e beeaeese e s b e s e e st e b e ebe e st e st e b e ebeete st essenbeereeteensenes

As what kind of organisation do you qualify?

[ ] Generator or storage operator [ ] NEMO, derivative exchange, or delegated operator
[ ] Large-scale industrial consumer [ ] Clearing house

[ ] Energy trader [ ] Ministries or national regulatory authority

[] Retailer ] Tso

[] Aggregator [ ] DSO

(01 =1 OO SRUSPR

a. In case you qualify as a generator or storage operator, consumer, energy trader or retailer/ aggregator, what are your
generated, consumed, or throughput quantities in 2021 in TWh per BZ?

Have you been affected by a past BZ reconfiguration in a way that incurred transition costs?

[ Yes ] No
a. If yes, please note the specific reconfiguration that affected you:

b. If yes, was your main area (the area where you are most active in in terms of generated/traded/through-
put/consumed/overseen volume) of business subject to reconfiguration or have you been affected by a reconfigu-
ration outside your main business area?
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ESTIMATES OF TRANSITION COSTS FOR BZ RECONFIGURATION

In the file below, please share your estimates of the transi-
tion costs per cost category you expect to incur in case of a
BZ reconfiguration. Please indicate whether you expect your
costs to vary across countries and the proposed BZ reconfigu-
rations. If this is the case, please provide your cost estimates
for each proposed BZ configuration in the Excel file provided
for download further below on this page.

Please provide a lump-sum cost estimate in the “total
personnel costs” column/field. Please specify addition-
ally — if possible — these transition costs in terms of full-
time equivalents (FTEs) for new and existing staff. Please
further estimate - if possible — the average FTE cost for the
respective cost category. In case no FTE cost is provided, a
country standard rate will be assumed. Transition costs that
are not personnel costs shall be included in the “other cost”
column/field.

In the column/field on the estimate of the share of transition
costs independent of company size, please insert your
estimation of the share of costs that are “fixed” costs of a
BZ split, i.e. which are not dependent on company size.

For your cost estimates, please assume a lead time of three
years, meaning that affected entities will have three years
between the announcement of the BZ reconfiguration and the
actual reconfiguration to adjust their operations.

Please provide a clear description of the cost items and
corresponding cost estimates in the “description of the cost”
cell/field for both personnel costs and other costs.

Any cost item for which a clear description is not provided
might be disregarded.

Please fill in the cost estimates in terms of “2022 Euros”,
meaning that you estimate what your costs would be based
on the prices of goods and services in 2022. This means that
you do not need to make your own estimation regarding what
the prices of e.g. IT services will be in the future. Compass
Lexecon will then use consistent inflation assumptions for
the different cost estimates.
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Please see below an overview of all cost estimates and further information that you will be

asked to provide below on this page.

You can also open this table to a new tab to facilitate filling out the questionnaire in the following sections.

Estimated share of
Personnel costs t_ransition costs Description
independent of of the cost
company size
Transition cost | Transition cost Total FTE FTE Cost Other cost [%] [text]
category: subcategory: personnel (existing (new staff) per FTE (in total
costs staff) [total #]* [€/4]* during lead
[€] [total #]* time) [€]

Changes to IT systems
internal and
external
business
processes and
IT systems ]

Business processes

Renegotiation or

termination of contracts,

depending on their

complexity
Adjustment to
or termination | Redrawing of legislation
of contracts and
regulation Other transition costs

attributable to adjustment

to or termination of

contracts and regulation

Reporting obligations that

must be adjusted to be
Adjustments of specific for each new BZ
processes with
TSOs and public | Other costs attributable to
bodies adjustments of processes

with TSOs and public

bodies
Additional costs | Any examples not covered

above

Notes: *The columns on existing and new number of FTE [#] and cost per FTE [€/#] are optional and can be given in addition to total personnel costs [€].
In case the cost subcategory is not applicable to you, please insert “NA".
Please explain the exact costs in the “description of the cost” column.
FTE = Full-time equivalents
BZ = Bidding zone
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PLEASE ANSWER THE FOLLOWING QUESTIONS

Note: For questions that allow you to provide different information per BZ, please download
the Excel file here to provide your answers.

1. Please indicate which of the following proposed BZ reconfigurations (as listed in ACER decision 11-2022 Annex 1) would

affect you.
[] DE2(2) ] NL2(7) [] SE4(10) [] DE4(13)
[] FR3(5) [] SE3(8) [] SE4(11) [] DE5(14)
(] 1T2(6) [] SE3(9) [] DE3(12)
2. If you were affected by proposed BZ changes in more than one country, do you expect to incur different costs across
countries?
[] Yes [] No

a. If yes, please provide reasoning why costs would or would not be different depending on the country:

b. If yes, please fill in the Excel file, enter your cost estimates for each relevant BZ reconfiguration in a separate tab in
the file, and upload the file again at the end of this section.

c. If no, please give your cost estimates for a BZ reconfiguration in questions 4-11.

3. If you were affected by more than one proposed BZ reconfiguration within one country, do you expect to incur different
costs depending on the specific BZ reconfiguration?

[] Yes [] No

a. If yes, please provide reasoning why costs would or would not be different depending on the BZ configuration:

b. If yes, please fill in the Excel file, enter your cost estimates for each relevant BZ reconfiguration in a separate tab in
the file, and upload the file again at the end of this section.

c. If no, please give your cost estimates for a BZ reconfiguration in questions 4-11.
4. Please indicate your estimated costs and further information for IT systems per proposed BZ configuration

a. | expect to bear total personnel costs in the amount of [€]

Total personnel costs under (a.) are broken down into (i, i, iii); to be answered if possible:

i. number of existing staff [FTEs] (total number)
ii. number of new staff [FTEs] (total number)
iii. costs in the amount of [€ per FTE]

b. | expect to bear other costs in the amount of [€]
c. | expect a share of transition costs for IT systems to be independent of company size [%]

d. Please provide reasoning for the indicated personnel and other costs:
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Please indicate your estimated costs and further information for business processes per proposed BZ configuration

a. | expect to bear total personnel costs in the amount of [€]

Total personnel costs under (a.) are broken down into (i, i, iii), to be answered if possible:

i. number of existing staff [FTEs] (total number)
ii. number of new staff [FTEs] (total number)
iii. costs in the amount of [€ per FTE]

b. | expect to bear other costs in the amount of [€]
c. | expect a share of transition costs for business processes to be independent of company size [%]

d. Please provide reasoning for the indicated personnel and other costs:

Please indicate your estimated costs and further information for renegotiation or termination of contracts, depending on
their complexity, per proposed BZ configuration

a. | expect to bear total personnel costs in the amount of [€]

Total personnel costs under (a.) are broken down into (i, i, iii), to be answered if possible:

i. number of existing staff [FTEs] (total number)
ii. number of new staff [FTEs] (total number)
iii. costs in the amount of [€ per FTE]

b. | expect to bear other costs in the amount of [€]
c. |l expect a share of transition costs for renegotiation or termination of contracts to be independent of company size [%]

d. Please provide reasoning for the indicated numbers of personnel and other costs:

Please indicate your estimated costs and further information for redrawing of legislation per proposed BZ configuration
(note: questions i, ii, iii are optional)

a. | expect to bear total personnel costs in the amount of [€]

Total personnel costs under (a.) are broken down into (i, ii, iii), to be answered if possible:

i. number of existing staff [FTEs] (total number)
ii. number of new staff [FTEs] (total number)
iii. costs in the amount of [€ per FTE]

b. I expect to bear other costs in the amount of [€]
c. | expect a share of transition costs for redrawing of legislation to be independent of company size [%]

d. Please provide reasoning for the indicated numbers of personnel and other costs:
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8.

10.

Please indicate your estimated costs and further information for other transition costs attributable to adjustment to or
termination of contracts and regulation per proposed BZ configuration (note: questions i, i, iii are optional)

a. | expect to bear total personnel costs in the amount of [€]

Total personnel costs under (a.) are broken down into (i, i, iii), to be answered if possible:

i. number of existing staff [FTEs] (total number)
ii. number of new staff [FTEs] (total number)
iii. costs in the amount of [€ per FTE]

b. | expect to bear other costs in the amount of [€]

c. | expect a share of transition costs for other transition costs attributable to adjustment to or termination of contracts
and regulation to be independent of company size [%]

d. Please provide reasoning for the indicated numbers of personnel and other costs:

Please indicate your estimated costs and further information for reporting obligations that must be adjusted to be specific
for each new BZ per proposed BZ configuration

a. | expect to bear total personnel costs in the amount of [€]

Total personnel costs under (a.) are broken down into (i, i, iii), to be answered if possible:

i. number of existing staff [FTEs] (total number)
ii. number of new staff [FTEs] (total number)
iii. costs in the amount of [€ per FTE]

b. | expect to bear other costs in the amount of [€]

c. | expect a share of transition costs for reporting obligations that must be adjusted to be specific for each new BZ to
be independent of company size [%]

d. Please provide reasoning for the indicated numbers of personnel and other costs:

Please indicate your estimated costs and further information for other costs attributable to adjustment of processes
with TSOs and public bodies per proposed BZ configuration

a. | expect to bear total personnel costs in the amount of [€]

Total personnel costs under (a.) are broken down into (i, i, iii) to be answered if possible:

i. number of existing staff [FTEs] (total number)
ii. number of new staff [FTEs] (total number)
iii. costs in the amount of [€ per FTE]

b. | expect to bear other costs in the amount of [€]

c. | expect a share of transition costs for other costs attributable to adjustment of processes with TSOs and public
bodies to be independent of company size [%]

d. Please provide reasoning for the indicated numbers of personnel and other costs:
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11.

12.

13.

Please indicate your estimated costs and further information for any examples not covered above per proposed BZ
configuration

a. | expect to bear total personnel costs in the amount of [€]

Total personnel costs under (a.) are broken down into (i, i, iii), to be answered if possible:

i. number of existing staff [FTEs] (total number)
ii. number of new staff [FTEs] (total number)
iii. costs in the amount of [€ per FTE]

b. | expect to bear other costs in the amount of [€]
c. | expect a share of transition costs for any examples not covered above to be independent of company size [%]

Please provide reasoning for the indicated numbers of personnel and other costs:

Please indicate which of the following cost developments you would expect from a lead time of more than three years
until the BZ reconfiguration?

[ ] Same costs [] Lower costs [ ] Higher costs

a. If you expect higher or lower costs, please provide reasoning why this would be the case:

Please indicate which of the following cost developments you would expect from a lead time of less than three years
until the BZ reconfiguration?

[] Same costs [] Lower costs [ ] Higher costs

a. If you expect higher or lower costs, please provide reasoning why this would be the case:
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EFFECTS OF INTRA-COMPANY TRANSACTIONS ON LIQUIDITY

This section specifically applies to market participants with generation and retail positions
that are currently within a single BZ but that will be spread across different zones after the BZ
reconfiguration is implemented.

1. Do you have generation assets or hold retail positions that will be spread across different zones after the BZ reconfig-
uration?

[l Yes [l No

a. If yes, assuming no changes to today’s market and portfolio landscape, how are the shares of generation or retail
distributed across reconfigured zones in TWh per year?

2. Please consider the three exemplary market cases below and briefly explain what kind of decision-making you would
expect in each example. For your answers, consider a short to medium term of 4 to 5 years and a market without implicit
BZ third-party access.

a. After the BZ reconfiguration, 60 MWh of generation is in a bidding zone without a retail position. Will the market

participant/you go through the market — which would increase market liquidity — adjust physical production or retail
positions, or approach the reconfiguration through other means (such as buying cross-border transmission rights)?

BZ1 Bz 2
Physical Production Position 20 Mwh 80 Mwh ....................................................................................................
Retail position 80 MWh 20 MWh

b. After the BZ reconfiguration, a retail position of 20 MWh has no physical production position in the same BZ. Would
the market participant/you withdraw the retail position from BZ 2, rely on the market (and own physical position in
BZ 1) to supply the retail position, or approach the reconfiguration through other means (such as buying cross-border
transmission rights)?

BZ1 BZ 2
Physical production position 100 MWh OMWR  seeeeererere e
Retail position 80 MWh 20 MWh

c. After the BZ reconfiguration, a production position of 20 MWh has no corresponding retail position in the same BZ.
Would the market participant/you withdraw the production position, sell the generated electricity through the market,
or approach the reconfiguration through other means (such as buying cross-border transmission rights)?

BZ1 BZ2
Production position 20 MWh BOMWR  eeeeeessmeeme s
Retail position 0 MWh 100 MWh
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ADDITIONAL REMARKS
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