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Abbreviation Explanation
(0 if FECrgp20n = FECrgp 2021
(FECT&D,2021 - FECT&D,ZOTL) if FECrgp2021 > FECr8p,20n
— 0 if FECpzon = FECp 2021
(FECp,2021 — FECp 20n) if FECp 2021 > FECp20n
0 if FECr0n = FECr 3021
\ (FECT,2021 - FECT,ZOn) if FECy 5021 > FECr20n
Final energy consumption, Transport sector
st.(n N: nx21)
— for each natural number between 21 and 99
FECp 201 Final energy consumption, Defence sector
st.(n N: nx21)
— for each natural number between 21 and 99
FECrgp,20n Final energy consumption, Transport and Defence sector
st.(n N: 2n221)
— for each natural number between 21 and 99
RT_ORD,uss

(%)

365

Reduction multiplier of Transport & Defence savings in the year 2025. The achieved savings of
final energy consumption in the Defence and Transport sectors are counted proportionally (pro

rata) for the year 2025. Corresponding to the 82 remaining days in 2025 as from the transposi-
tion day.
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APPENDIX B

Adjustment for climate, changes in the public service levels and removal or addition of public bodies

Climate adjustment

The basic principles for climate adjustment of final energy consumption in accordance with Article 5(4) of Directive
(EU) 2023/1791are as follows:

— Only the climate-dependent share of energy consumption is adjusted by climate variations. Usually, this refers only to
the final energy consumption used for heating and cooling in buildings.

— A Member State may decide to consider its territory to be part of one or several climate zones.

— The climate adjustment is calculated for the total final energy consumption of a Member State in each public service
sector for each defined climatic zone (').

— Climatic variations must be captured by the state-of-the-art parameters: The most common parameters used are
heating degree days for energy consumption for heating, and cooling degree days for cooling.

— A Member State may define climate zones as appropriate for the country and under the condition that for the defined
climate zones the required climate parameters (heating and cooling degree days) are available (). All heating and
cooling final energy consumption data must be allocated to a specific climatic zone.

— To avoid the calculation of smaller climate variations which usually have very limited impacts on the energy
consumption, a de-minimis-threshold of plus/minus 5 % should be applied for the climatic parameters (typically
heating or cooling degree days) compared to the baseline year. This means that the climate adjustment is only
conducted if the climatic parameter is 5 % higher or lower than in the baseline year (%).

— The climate-dependent share - i.e., final energy consumption used for heating and cooling — should be differentiated by
the type of public service, average technical configuration, and climatic conditions. Furthermore, when defining the
final energy consumption, only those energy carriers should be considered which are widely used for heating or
cooling purposes. For heating, that will usually be: District heating, natural gas, heating oil, pellets, wood chips, solid
biomass fuels, solid fossil fuels, and electricity (only the share used for heating). For cooling, that will usually be:
Electricity (only the share used for cooling), and district cooling.

— If a Member State decides to apply climate adjustment for heating, then climate adjustment for cooling must also be
applied, provided that the above mentioned de-minimis-thresholds are met.

— The accurate estimation of the climate-dependent share of the final energy consumption should be based on empirical
evidence and/or related research. If the Member State is not able to provide meaningful estimates for the climate-
dependent share of the final energy consumption of a public service based on empirical evidence, then the default
values set out in Table 5 and Table 6 are considered to be appropriate average values.

() Since the obligation is related to the Member States as a whole, it is not useful to conduct climate adjustment calculations at lower
disaggregation levels, e.g., for every individual public body. A climate adjustment calculation at the highest possible disaggregation
level - i.e., only differentiated by climate zone and public service - is sufficient and less error-prone.

Heating and cooling degree days in the EEA are published by JRC on https:/[agri4cast.jrc.ec.europa.eu/dataportal/.

The de-minimis-threshold of plus/minus 5 % applies to each climatic parameter separately. This means that, if in a certain year the
difference in heating degree days compared to the baseline year stays below 5 %, whereas the difference in cooling degree days exceeds
the threshold, in this year only the climate adjustment for cooling is applied.
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Generic formula for climate adjustment of final energy consumption for heating and cooling

= par,,,
FECHe, adj = FECHC * (1= 45) + FECHC * f 44 > <_b)

par,,
FEChic ag Final energy consumption for heating or cooling after climate adjustment
FECyc Final energy consumption reported from energy carriers used either for heating or for cooling ()
Sfadi Adjustment factor, corresponding to the climate-dependent share of final energy consumption,
reported from energy carriers used either for heating or for cooling
DTy Value of the climatic parameter (heating or cooling degree days) in the reporting year
P hase Value of the climatic parameter (heating or cooling degree days) in the baseline year 2021

(*) As a rule, the energy consumption for heating consists of consumption reported for district heating, natural gas, heating oil, pellets,
wood chips, solid biomass fuels, solid fossil fuels, and the share of electricity for heating purposes, whereas the energy consumption
for cooling consists of consumption reported for district cooling and the share of electricity for cooling purposes (see Table 5 and
Table 6).
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Table 6

Share of electricity consumption used for heating and cooling purposes differentiated by public services and average climate conditions (!)

(in %)

Public service

In average climatic conditions in Central and
North Western Europe

In average climatic conditions Southern Europe

In average climatic conditions in Northern Europe

Share of electricity
consumption used for
heating purposes

Share of electricity
consumption used for
cooling purposes

Share of electricity
consumption used for
heating purposes

Share of electricity
consumption used for
cooling purposes

Share of Electricity
consumption used for
heating purposes

Share of electricity
consumption used for
cooling purposes

Office and administration buildings 4 7 7 18 8 2
Hospitals and health care buildings 7 18 30 6 7
Schools and kindergartens 3 5 4 12 4 2
Universities 4 8 7 15 4 3
Factory and workshop buildings 3 7 3 15 5 4
Publicly owned residential buildings (for 2 3 3 20 3 1
example, dormitories)

Other public buildings (owned or rented) 5 3 7 15 6 2

(")  The values in the table represent default estimates. However, the share largely depends on certain characteristics of the energy system in a specific Member State, e.g., on the typical share of electric heating in
heat supply or on the typical building technology used for different public services. Therefore, Member States may use more appropriate values based on statistical data.
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Adjustment for major changes in the public service levels

The basic principles for an appropriate service level adjustment of final energy consumption for the purpose of Article 5(1)
of Regulation (EU) 2018/1999 are as follows:

— The adjustment is made separately for the final energy consumption reported for the different public service sectors, as
set out in Table 2, at the level of the Member State (°), because the measurement of service level requires different
parameters.

— The reference parameters that are used to measure the service level must be carefully selected and must have as direct a
correlation as possible with energy consumption (). Table 6 presents a list of examples of appropriate reference
parameters in the given context.

— Through the application of a de-minimis-threshold of plus/minus 5 %, only noticeable changes in service levels are
taken into account. This means that the service level adjustment is only conducted if the parameter to measure service
levels is 5 % higher or lower in a given year compared to the baseline year.

— If a specific public service sector requires service level adjustment and climate adjustment, then the two adjustment
steps are carried out consecutively. Because the climate adjustment would be different for each climatic zone in a
Member State, the climate adjustment would have to be carried out first and only then the service level adjustment,
which should be carried out only at the level of the Member State.

Table 7

List of appropriate reference parameters for measuring the service level, differentiated by public services

Energy consumption in buildings Reference parameters
Office and administration buildings m? (conditioned area)
Hospitals and health care buildings m? (conditioned area)
Schools and kindergartens m? (conditioned area)
Universities m? (conditioned area)
Factory and workshop buildings m? (conditioned area)
Publicly owned residential buildings m? (conditioned area)
Other public buildings (owned or rented) m? (conditioned area)

Energy consumption for processes

Public lighting km of lighted streets or number of light points
Water supply Water consumption annually

Waste water treatment Waste water treated annually

Waste management Waste generation annually

Other processes No reference parameter (no adjustment foreseen)

() Since the obligation is related to the Member States as a whole, it is not useful to conduct adjustment calculations related to changes in
the service level at lower disaggregation levels, e.g., for every individual public body. It is sufficient and less error-prone, if the
calculation is conducted at the Member State level, differentiated only by public service sectors.

(®) For example, the number of pupils or children that attend schools or kindergartens has a rather indirect correlation with the energy
consumption of this sector. This is because only a significant increase in the number would lead with some delay to new facilities
having to be made available — and vice versa in the case of a decreasing number. The same is true for the parameter of passenger-
kilometres related to the energy consumption of public transport, since up to a certain threshold an increase or decrease in the use of
the transport means will have a negligible impact on energy consumption.
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Energy consumption for mobility services

Public transport

Kilometres driven per year

Fleet of vehicles owned by public body for other purposes
than public transport

No reference parameter (no adjustment foreseen)

Generic formula for the adjustment of final energy consumption to changes in the service level

— par ase
FECad}' = FEC x (—b>

par,,
FEC,q Final energy consumption adjusted

FEC Final energy consumption (collected data)

Pal'ep Value of the service level parameter in the reporting year
Pbase Value of the service parameter in the baseline year

This generic formula can only be applied, if the chosen parameter for measuring the service level justifies this assumption

of a direct correlation between service level and energy consumption.

Adjustments for the removal and addition of public bodies

If public bodies disappear, are newly created or were omitted by mistake from the baseline, the principle ‘like should be
compared with like’ should be applied when comparing baseline consumption and annual final energy consumption. In

concrete cases this means that:

— When a public body — for whatever reason — ceases to exist, its final energy consumption should be excluded from the
baseline, as well as from the final energy consumption in all following reporting years. For preceding years which have

been already reported, a recalculation of adjusted results is not necessary.

— When a public body — for whatever reason — is added, its final energy consumption should be added to the baseline as
well as to the final energy consumption in all following reporting years. In this case, it may be that final energy
consumption data for the baseline year 2021 will not be available, so that the final energy consumption in the first
year of full operation of the public body which has been added can be used as baseline consumption against which the

final energy consumption in the following years will be compared.

— In the case of restructuring public bodies, comparability with the conditions of the baseline year should be achieved as

far as possible, according to the general principle to compare like with like.

In all above-mentioned cases, a complete recalculation of the final energy consumption for the preceding target period

starting from 2025 should be conducted (’).

() 1f the Member State uses an appropriate software solution for the final energy consumption data collection as well as for reporting

against the target achievement, then the complete recalculation should be done automatically by the application.
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APPENDIX C
Practical examples related to Article 6 of Directive (EU) 2023/1791

1.  Meeting the renovation requirement (default approach)

This section presents a series of illustrative examples to show how the baseline for the calculation of the annual target
should be established. Three special cases illustrate how the baseline and the target change in special circumstances.

Annual renovation target

Table 8 shows how the annual target can be calculated based on data concerning the size of the buildings and their current
efficiency rating.

Table 8

Baseline scenario example of a building stock on 1 January 2024

Total useful floor area of
Building Total useful floor area (in NZEB Buildings ingluded in the buildings falling. under the
ID m?) baseline (') renovation rlf]cg)ulrement (in
1 2000 X -
2 10000 X 10000
3 7 000 X 7000
4 1500 X 1500
5 30000 X 30000
6 3000 X -
7 300 X -
8 900 X -
9 800 X 800
10 700 X 700
11 200 (1 -
Total baseline useful floor area (m?) 50 000
Annual renovation target (m?) 1500

() Buildings that have a total useful floor area that is larger than 250 m2, are owned by public bodies on 1 January 2024
and are not renovated to NZEB standard.

Assuming that the situation on 1 January 2024, is that the annual renovation target (in m? is: 50 000 m* x 3 % =1 500 m*.
This can be met by renovating building 4 (in the example), or by renovating multiple buildings to add up at least to the
same m? (for example, buildings 9 and 10).

The annual renovation target remains unchanged over the period in which Directive (EU) 2023/1791 is effective, even
when new buildings are added to the building stock or when buildings are demolished or sold. All new buildings owned by
public bodies must be zero-emission as of 1 January 2028, as specified in Article 7 EPBD. It also specifies that new public
buildings must be at least NZEB until the application of the ZEB standard.
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Demolition and replacement example

Member States may add to the annual renovation rate the floor area of new buildings owned by public bodies which are
replacing specific buildings demolished in any of the two previous years. An example of this exception is shown in Table 9.

Table 9

Demolition and replacement example

Total useful floor area of
(in m?)
1 2000 X -
2 10 000 X 10000
3 7 000 X 7 000
4 1500 X 1500
5 30000 X 30000
6 3000 X -
7 300 X -
8 900 X -
9 800 X Demolished 800
10 700 X 700
11 1200 X New building 1200
Total baseline useful floor area (m?) 50 000
Annual renovation target 1500

() Buildings that have a total useful floor area that is larger than 250 m2; are owned by public bodies; on 1 January
2024, are not renovated to NZEB standard.

Assuming that building 11 was built as replacement for a specific building (i.e. building 9) which was demolished in the
previous two years, then the floor area of building 11 can be counted towards the target up to the size of the old building
that was demolished. Counting this building will imply that the remaining target for that year is 1 500 m? - 800 m? = 700

m?.

Counting the 800 m? of building 11 towards the target is only possible if the Member State can demonstrate compliance
with the two conditions set in Article 6(4) of Directive (EU) 2023/1791, which are:

— Cost effectiveness: (Total cost of demolishing building 9 + Total cost of constructing building 11) < Total cost of
renovating building 9 to NZEB or ZEB standard.

— Sustainability:

— Total energy consumption of building 9 over its estimated economic life > (Total energy consumption of building
11 over its estimated economic life + Total energy during the construction phase of building 11),

AND

— total CO, emissions of building 9 over its estimated economic life > (Total emissions of building 11 over its
estimated economic life + Total emissions during the construction phase of building 11).
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2. Meeting the renovation requirement (Alternative approach) — Practical examples

Setting the annual targeted amount of equivalent energy savings

In order to set the annual targeted amount of energy savings, Member States may choose their preferred methodology, as
long as the requirements of Article 6 are met. One way to achieve this is to identify, each year, the buildings to be
renovated by category and the expected energy savings, based on standard values for the energy consumption of reference
buildings before and after renovation. In the example indicated in Table 10 and Table 11, the Member State is obliged to
renovate 230 000 m? per year, but this results in two different energy savings requirements for the year X and year X+1.
This is because the distribution of buildings across categories varies between the two years. The figures included here are

purely illustrative.

Table 10

Estimating the equivalent energy savings in year X

Tvpes of reference Total surface of Energy Energy
)ép Idines to b buildings to consumption consumption after Energy savings Total energy savings

u tlr(lig.s o be x | renovate in year X | before renovation renovation (kWh/m?) (kWh)
renovated in year (in m?) (kWhjm) (kWhjm)
Offices 100 000 380 70 310 31 000 000
Educational build- | 55 59 400 70 330 16500 000
ings
Hospitals 30000 300 70 230 6 900 000
Sport facilities 30 000 200 70 130 3900000
Other 20000 350 70 280 5600000
Total energy savings to be achieved in year X 63 900 000

Table 11

Estimating the equivalent energy savings in year X+1

Types of reference Total surface of Energy Energy
buildings to be buildings to consumption consumption after Energy savings Total energy savings
renovated in year renovate in year before renovation renovation (kWh/m?) (kwh)
X+1 X+1 (in m?) (kWh/m?) (kWh/m?)

Offices 0 380 70 310 0
Educatlonal build- | 100 000 400 70 330 33000 000
ings
Hospitals 30 000 300 70 230 6 900 000
Sport facilities 50000 200 70 130 6 500 000
Other 50000 350 70 280 14000 000
Total energy savings to be achieved in year X+1 60 400 000

Another way to achieve this is, would be to project, in a similar way to the above tables, which part of the building stock
would be renovated within a certain period of time (for example, by the end of 2030) and to estimate the annual average
savings over that period of time.
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APPENDIX D
Other Guidance related to Article 6 of Directive (EU) 2023/1791

Inventory of public bodies’ buildings

Article 6(5) of Directive (EU) 2023/1791 specifies the type of information that Member States must disclose as part of their
inventory. However, Member States may also take the opportunity to collect additional information to support national
buildings and energy efficiency policy aims. A more detailed inventory may be used to calculate the baseline for the target
of Article 6(1) or (6) of Directive (EU) 2023/1791. For example, it may be used to develop a more effective renovation
strategy at national level, by:

— Identifying the less efficient buildings to renovate;

— Grouping buildings by category and type, so that common renovation approaches can be developed;

— Prioritising more cost-effective renovations, for example based on EPC or some other buildings’ characteristics.

— Prioritising unoccupied buildings, so that they can be used to house organisations while their building is being
refurbished.

Below are examples of additional information that Member States may choose to collect including suggestions for the data
type or multiple options in brackets:

Information useful to calculate baseline and the target of Article 6 of Directive (EU) 2023/1791:
— Building excluded from renovation baseline (YES/NO)

— Reason for exclusion from renovation baseline (Not owned/Social housing not cost effective to renovate, already NZEB
on 1/1/2024)

— Efficiency level/renovation status (NZEB/ZEB/NZEB equivalent (') as per Article 6(2a-c)/other)
— Renovation date (date, if NZEB/ZEB/ZEB equivalent as per Article 6 selected at previous point)
— Demolition date (date)

— Building construction date (date)

— Replacement for demolished building (YES/NO. Field available only if building date > 2026)

Further building-specific information:
— Address (string)
— Owner (either from a list of public bodies or a non-public body)

— Occupation status (self-occupied/rented out to other public body/rented out to organisations other than public bodies
or to private/unoccupied)

— Public body hosted (if rented out to other public body)
— Characteristics of the building:

— Building type (for example, one category for sectors included in Article 5(5) of Directive (EU) 2023/1791 or EPC
categories)

— Current energy performance as per EPC (kWh/m?/year)

(") The renovation status ‘NZEB equivalent’ refers to buildings in the special category that, although not reaching NZEB or ZEB status, may
be counted towards the annual target.
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Actual energy consumption per m? (kWh/m?/year)
Energy performance rating (ZEB, NZEB, A, B, C, etc.)
Main fuels

Limitations (protected building; building owned by the armed forces; building owned by central government and
serving national defence purposes; buildings used as places of worship and for religious activities)

Renovation status:
— Building with renovation passport (YES/NO)
— Passport release year (date)

—  Year by which renovation to NZEB/ZEB is foreseen

Member States may — but have no obligation to — disclose this additional information, if they choose to collect it. The
publication of additional data gives information to the construction sector and ESCOs as well as to the public about the
renovation needs in the public sector.

Table 12

Summary of data required and recommended for the inventory

Type

Data

Compulsory to collect and make publicly
available

Floor area
Energy Performance Certificate

Compulsory to collect and make publicly
available, if the information is available

Metered consumption for heat, cooling, electricity and hot water

Strongly recommended to be collected to
facilitate the use of the inventory

Public body hosted

City/region

Address

Whether the building is owned or rented

Data that can allow Member States to calcu-
late the baseline and annual target

Whether the building is included or excluded from the renovation baseline
Renovation status

Renovation date

Demolition date

Building construction date

Whether the building is a replacement for demolished building

Other data useful to use the inventory as a
tool to plan the renovation of the public
bodies’ building stock

Owner
Occupation status
Body hosted
Characteristics of the building:
Building type
Current energy performance level

Some of this information can be found on the EPC and it would be useful to transcribe it in data format if the EPC are only
included as PDF. Other data may have to be collected via other means. Member States may extract it from other databases,
or by conducting a survey of building owners and occupiers, with regular follow ups to ensure the information is kept up to
date. Another option is to develop a database, accessible remotely, that public bodies themselves should access and update.
To limit the administrative burden and improve the quality of data collected, Member States can also set up solutions that
automate the data collection process, for example, through smart metering, Building Management Systems solution,
Internet of Things, digitally-enabled energy systems.
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To ensure consistency and accountability, Member States may consider appointing one public body to manage and keep the
inventory up to date, as well as setting up the processes and tools to carry out these tasks. Such a body could also be
involved in other reporting and planning tasks related to actions aimed at improving the performance of the building
stock, in order to identify synergies and avoid duplications.

A link to the EPBD related data collection gives Member States the possibility to directly import data from other data
repositories, and use the inventory as a policy support tool. For example, as all public buildings must have an EPC and as
all the EPCs must be uploaded to a common database, Member States may be able to extract the data pertaining to public
bodies and automatically compile the majority of the inventory without duplicating the work.

Member States may consider the following supporting actions to ensure the data collection is carried out quickly and
effectively:

— Launching a communication campaign aimed at reaching all public bodies (and mostly targeted towards local public
bodies) to inform them of the requirements concerning the reporting about the buildings they own and/or occupy.

— Creating standard templates or direct access points to the national database, prefilled where possible, that public bodies
can use to report data concerning the buildings they own and/or occupy.

— Allowing public bodies to use the inventory for their own planning and reporting, for example by allowing them to see
aggregated data for their building stock, averages and trends.

Article 6 puts an emphasis on the public sector because of its exemplary role — i.e., the actions of the public sector should
reduce the barriers of other actors to the uptake of energy efficiency improvements and building renovations, mostly by
demonstrating their feasibility, cost effectiveness and wider benefits. The renovation of public bodies’ buildings will help
the supply chain to develop expertise and experience, so that they are better able to advise private clients. Dissemination of
relevant building renovation data is therefore important to build capacity in the construction, but also other sectors (for
example financing), and the following considerations may be taken into account to fully exploit the impact of the
exemplary role of public bodies’ buildings:

— Use the inventory to gather data useful for the dissemination phase.

— Collect and present relevant information to stakeholders. For example, installation costs, operating costs, performance
(ex-ante and ex-post estimates), or other practical considerations.

— Plan a dissemination strategy able to reach industry, businesses and residential stakeholders with relevant and effective
messages.

— Identify case studies and best practices that can be shared, including ensuring physical visibility of the interventions in
the renovated buildings.

Compliance with the annual renovation requirement

To drive the renovation of buildings owned by public bodies, there are several approaches that Member States should
consider:

— Define a clear, long-term strategy for renovating public buildings, such as National Building Renovation Plans. Beyond
financial resources, many of the bodies captured under Article 6 of Directive (EU) 2023/1791 (public bodies who own
or rent buildings) could benefit from support in procuring and organising renovations efficiently and effectively.

— Assign a central authority to be in charge of prioritising and planning renovations. The central authority could be
responsible for determining which buildings should be renovated first, by considering the energy consumption,
current use, and current plans of the body hosted. In doing so, the central authority could exploit the data from the
inventory set up in accordance with Article 6(5) of Directive (EU) 2023/1791. The authority could then work with the
responsible bodies to plan the renovation so that the new building will also support the long-term strategy of the
hosted body. It could also be tasked with supporting the body in identifying the funding options for the work.
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— Public bodies’ buildings renovations could also be prioritised in a decentralised way, based on the level of motivation of
public bodies that own the buildings in question. A central authority would be responsible for setting up a funding
programme to which public bodies can apply if they would like to renovate their buildings. This option should be
accompanied with information campaigns to raise awareness among public bodies of the availability of the funding
programme. This option may not allow Member States to reach their annual targets if insufficient public bodies apply
for funding to support renovation of their buildings. This approach would also miss the opportunity to prioritise on
the basis of renovating the buildings with biggest savings for the lowest cost (or some other strategic criteria) first.

— Consider alternative funding mechanisms, such as Energy Service Companies (ESCO) contracts, and support centrally
public bodies that are open to such approaches.

Member States should also consider elaborating and publishing clear methodologies to:

— Identify consistently which buildings to renovate, helping public bodies to consider appropriately cost effectiveness and
technical, economical and functional feasibility.

— Assist public bodies that own social housing to estimate whether renovation to NZEB can be carried out within the
cost neutrality criteria. It is worth considering that Member States may still choose to renovate to NZEB or ZEB social
housing that does not meet the cost neutrality criteria;

— Support public bodies to deal with buildings included in the special categories (protected buildings, buildings
belonging to the armed forces or serving national defence purposes, and buildings used as places of worship and for
religious activities). The methodology may help public bodies to:

— Categorise these buildings correctly;

— Establish the performance level, or a set of criteria, that buildings belonging to the special categories, as defined in
Article 6(2) of Directive (EU) 2023/1791, must reach in order to be counted towards the renovation requirement.
For example, such a methodology may establish which building elements can be altered according to the category
of building;

— Define a methodology to establish when compliance with certain minimum energy performance requirements
may unacceptably alter the character or appearance of protected buildings. This methodology could be linked to
how the national legislators deal with protected buildings (for example, different levels of protection) and provide
clear guidelines to architects and engineers on what can be considered an acceptable level of modification;

— Deal with cases where a building may have shared purposes (for example, religious activities but also social
events).
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