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Introduction

e 150 billion € needed to achieve EPBD’s energy savings targets
(Bruegel, 2024)

e 42% of EU Final Energy Consumption (FEC) from Buildings (Eea, 2023)

e 78% of EU household FEC for space and water heating (space
cooling less than 1%) (Eea, 2023)

e 57% of space and water heating from fossil fuels (Eea, 2023)
* How to decarbonise the heating and cooling sector?
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EE1st Principle o

* The EE1st principle sees renewable resources and energy efficiency as essential and
complementary

* |[n summary, EE1st promotes:
e Starting from the needs
* Looking for the most beneficial combinations, considering all options on a level playing field

» Adopting a society’s perspective (rather than exclusively financial/individual) = considering multiple
impacts and long-term

 What does it mean for heating and cooling plans?
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EE1st in the EU framework for heating & cooling (1) ®

e At national level: comprehensive assessments (EED, Art.25(1))

At local level: heating and cooling plans for municipalities with a population >45,000
people (EED, Art.25(6))
 Both provisions refer to EE1st:

 Art.25(3): cost-benefit analysis “taking into account the EE1st principle” (as part
of the comprehensive assessments)

 Art.25(6): heating and cooling plans should (a)“Provide an estimate and mapping
of the potential for increasing energy efficiency” and (b) “be compliant with the
EE1st principle”

* Need for data
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EE1st in the EU framework for heating & cooling (2) ®

Including energy efficiency measures in local planning (e.g. SECAPs) (required by
Art.5(6) EED) = provision also relevant to local heating and cooling plans

National building renovation plans (required by Article 3 of EPBD) = providing inputs
about space heating demand and how it may evolve

Assessment of the potential of RES for heating and cooling (required by Article 23(1b)
of RED) - complementing the comprehensive assessment (dealing with supply
efficiency) with data about decarbonizing heating and cooling supply

For more details, see chapter 4 of ‘

’



https://ee1st.eu/resources/needs-assessment-and-compilation-of-existing-resources-for-the-implementation-of-ee1st/
https://ee1st.eu/resources/needs-assessment-and-compilation-of-existing-resources-for-the-implementation-of-ee1st/
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EE1st is also about connecting the dots ¢

Comprehensive LTRS / NBRP
Assessments (EED) — (EPBD)

Options for reducing
the demand

Options

for supply efficiency T NECP

(+ demand in other end-use (overall planning =
sectos, e.g. industry) whole energy system)

In practice, the connections
between each planning/assessment
component are an iterative process

Options for RES potentials
decarbonising (RED)
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Data on energy EE1st

efficiency - including EE options
options - + broader scope of assessment
(cf. multiple impacts)

//

Data on the

LTRS / NBRP building stock

New draft version due by 31
December 2025, then aligned
with NECP process

Current demand: Comparing Make it happen:
Heating and cooling Solutions available > CBA/ support / promote the
maps scenarios most beneficial options
Comprehensive l
Assessments Revise /
Data on heating Data on supply ST EIREL i
In theory, new version & cooling in options (e.g. policy measures to
due by 30 June 2024, other sectors district heating, align the incentives /
together with the final RES) support with the

NECP update (e.g. industry)

results

+ inputs from the assessment of | i
RES potential (RED) J
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Example: the .
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Figure 9 of ENEFIRST, 2022. Quantifying Energy Efficiency First in EU scenarios: implications for buildings and energy supply.



https://zenodo.org/records/7134596
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Contents of the comprehensive assessments
(Annex X EED)

Forecasts of heating and cooling demand trends, considering projections for the next
10 years:

Link with the Long-Term Renovation Strategies (LTRS, now National Building
Renovation Plans (NBRP), Art.3 in the EPBD) and future changes in demand in
the industry and buildings sector (cf. Annex X EED)

« —>heatmaps (data per location) + scenarios (trends)

CBA: focused on supply options = need to cross with CBA of demand-side options in
LTRS now NBRP

Review of current policies and measures = aligning them with the results from the
CBA
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Comprehensive assessment

1) Overview of heating and cooling

—_

Heating and cooling

demand Heating
, g i ~— and cooling
Heating and cooling maps

supply

Forecast of trends
(future demand and supply)

What’'s the

status quo?

How would it
evolve?

How is it currently
addressed?

2) Objectives, Existing Strategies and Policy Measures

v EElst [

To what extent
energy efficiency
improvements are

considered?

Are current policies
promoting the most
beneficial options and
aligned with long-term goals?

10
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Comprehensive assessment

3) Analysis of the economic potential for efficiency in Including demand-side options

heating and cooling (assessed in the National Building Renovation
/| Plans, or in cost-optimal reports)

Greek
pilot case Considering multiple impacts in the
scope of analysis

Using

. . How do available
Cost-Benefit Analysis

options compare?

4) Potential New Strategies and Policy Measures -

How can the most beneficial

actions or groups of actions
plan?

be promoted / prioritized?

11
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Local heating and cooling plans

e Can make use of data from comprehensive assessments, NBRP and
RES mapping

* Local planning can go more in detail for integration (e.g., interactions
between buildings’ energy performance, district heating and sources
of waste heat)

* But uneven resources depending on the areas (e.g., large cities vs.
rural municipalities) = regions can have an important supporting and
coordinating role (see also project)


https://fedarene.org/project/regio1st/
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Resources found )

* Online tools and reports

. is an open-source mapping and planning tool for heating and
cooling.

* The project developed open-source datasets covering the 27
Member States and UK, with data on climate conditions, heating energy
demand from buildings, emissions, renewable energy generation, among
others.

* The successive projects developed low-carbon heating
and cooling strategies at national level (Heat Roadmaps for 14 countries), and
an online pan-European thermal atlas (PETA) of the heating and cooling
demand in Europe.


https://citiwatts.eu/
https://citiwatts.eu/
https://lab.idiap.ch/enermaps/
https://heatroadmap.eu/
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Resources found ctd.

* Online tools and reports

* Various tools are available to model and assess the energy demand of
buildings and building stocks, such as that covers the 27
Member States, or

* More specifically about local heating and cooling plans, Energy Cities
developed a providing a state of play in this field in the 27 Member

States.

* The ENEFIRST project developed guidelines to implement the EE1st principle
with integrated approaches for buildings and their related energy systems
(e.g., Rieke Boll et al., 2021) +


https://www.invert.at/
https://www.invert.at/
https://www.invert.at/
https://www.invert.at/
https://www.invert.at/
https://github.com/TEESlab-UPRC/DREEM
https://energy-cities.eu/local-heating-and-cooling-plan/
https://zenodo.org/records/7134596
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Resources found ctd.

* Online tools and reports

is an open-source database with high resolution European energy
mapping; it includes fast algorithms for modelling and optimising thermal
systems, incorporating real world cost, benefit and performance data, and
operating both in wide in wide area search, and local system optimisation
contexts.

is an open-source tool able to simulate energy consumption of
buildings including energy sources and sinks coming from the urban context.

produces analysis at high scale through the simulation engine of
Energy Plus, using the widespread CityGML data format, needing a
commercial license.


https://www.thermos-project.eu/home/
https://www.thermos-project.eu/home/
https://www.kaemco.ch/download.php
https://www.kaemco.ch/download.php
https://www.globalcovenantofmayors.org/resource/city-building-energy-saver-citybes/
https://www.globalcovenantofmayors.org/resource/city-building-energy-saver-citybes/
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Resources found ctd. o

* Online tools and reports (more at local level)

. is a tool which gives the possibility to include real urban data to
develop high scale energy scenarios, also necessitating a commercial license.

. is a tool which works with Rhinoceros 3D geometries and UBEM,
providing energy simulation scenarios, with extendible multidisciplinary
modules, also necessitating a commercial license.

. is a tool which performs heating and cooling load calculations, also
necessitating a commercial license


https://simstadt.hft-stuttgart.de/
https://simstadt.hft-stuttgart.de/
https://web.mit.edu/SustainableDesignlab/projects/umi/index.html
https://web.mit.edu/SustainableDesignlab/projects/umi/index.html
https://www.iesve.com/software/apache
https://www.iesve.com/software/apache
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Resources found ctd. o

* Online tools and reports (more at local level)

* The project developed an excel-based tool for energy, economic,
and environmental assessments focused on district heating and cooling.

* The project developed a tool for auditing industrial process, planning
and simulation of waste heat and cold valorisation systems

17


https://zenodo.org/records/6390223#.YkGtn-fP02x
https://sowhatproject.eu/sowhat-tool/
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Cooling should not be neglected & Lire

Background:

 Fast-growing equipment rate

* Increasing summer peak loads

*  Summer comfort = major health
and adaptation issue

Challenges:

* Lack of data about actual demand

* Lack of planning = bias towards
air conditioners

Online tool, providing data on:

* cooling demand

* broad range of solutions relevant
to the location

* policies and financing schemes in
place in each country

Austrian case:

* Comparing different scenarios for cooling
(similar to EEast approach)

 Passive measures more cost-effective
than uncontrolled growth in AC

[l  The CoolLIFE project has received funding from the LIFE Programme of the European Union. Views and
Ml opinions expressed are however those of the author(s) only and do not necessarily reflect those of the European
Union or CINEA. Neither the European Union nor the granting authority can be held responsible for them.


https://tool.coollifeproject.eu/map
https://coollife.revolve.media/wp-content/uploads/2025/10/CoolLIFE_GoodPractices_AustriaComprehensiveAssessment.pdf
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Resources found
 Studies done for DG ENER regarding heating and cooling
. — Towards full decarbonisation by
2050 (Braungardt et al., 2023)
. of space heating in buildings

(Droscher et al., 2023)

* Resources from the literature and case studies

. analysed the local heating plans published until December
2023 in Baden-Wirttemberg, Germany, and developed policy
recommendations to facilitate the decarbonisation of the heating sector
stemming from the German case study

. modelled the heating system of a Danish
municipality, assessing it both from private and socio-economic perspectives.


https://op.europa.eu/en/publication-detail/-/publication/0f8e4ae2-8e77-11ee-8aa6-01aa75ed71a1/language-en
https://op.europa.eu/en/publication-detail/-/publication/0f8e4ae2-8e77-11ee-8aa6-01aa75ed71a1/language-en
https://publica-rest.fraunhofer.de/server/api/core/bitstreams/36f1d723-ffc8-48ce-ae17-81d156e43e7e/content
https://publica-rest.fraunhofer.de/server/api/core/bitstreams/36f1d723-ffc8-48ce-ae17-81d156e43e7e/content
https://publica-rest.fraunhofer.de/server/api/core/bitstreams/6dba8ea6-7f53-45a1-a633-d207ac486554/content
https://publica-rest.fraunhofer.de/server/api/core/bitstreams/6dba8ea6-7f53-45a1-a633-d207ac486554/content
https://www.sciencedirect.com/science/article/pii/S036054421731085X
https://www.sciencedirect.com/science/article/pii/S036054421731085X
https://www.sciencedirect.com/science/article/pii/S036054421731085X
https://www.sciencedirect.com/science/article/pii/S036054421731085X
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Resources found ctd.

* Resources from the literature and case studies

. presented a model for integrated strategic heating and
cooling plans applicable at a regional level to any country, focusing
specifically on a Romanian municipality.

. investigated the degree to which heating should be saved
rather than generated and in which instances should district heating be used
rather than individual heating solutions.

. investigated the economic balance between savings
achieved in heating through building envelope retrofits and the supply of
energy through low-carbon technologies in different urban districts
throughout Europe.


https://www.sciencedirect.com/science/article/pii/S0360544219300325
https://www.sciencedirect.com/science/article/pii/S0360544219300325
https://journals.aau.dk/index.php/sepm/article/view/684
https://journals.aau.dk/index.php/sepm/article/view/684
https://www.sciencedirect.com/science/article/pii/S266695522300028X
https://www.sciencedirect.com/science/article/pii/S266695522300028X
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Resources found ctd. o

* Resources from the literature and case studies

. developed a model intended to optimise
urban energy systems as to describe more accurately the interactions
between energy efficiency techniques in buildings and strategies for heat
supplies.

. analysed, among different European countries, the heat
savings potential and related costs of different technologies, also comparing
different ways of supplying sustainable heating.

For more details, see chapter 4 of ‘



https://www.sciencedirect.com/science/article/pii/S0306261920302865
https://www.sciencedirect.com/science/article/pii/S0306261920302865
https://www.sciencedirect.com/science/article/pii/S0360544216308064
https://www.sciencedirect.com/science/article/pii/S0360544216308064
https://ee1st.eu/resources/needs-assessment-and-compilation-of-existing-resources-for-the-implementation-of-ee1st/
https://ee1st.eu/resources/needs-assessment-and-compilation-of-existing-resources-for-the-implementation-of-ee1st/
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Practical application

* As part of the ENEFIRST+ project, the EE1st principle is being
implemented in heating and cooling plans in Greece

* The main objectives of the Greek pilot case are:
* The formulation of heating and cooling strategies

* The development of the respective investment plans at different
administrative levels

* The provision of useful insights and robust methodological basis for the
correct implementation of Article 25 of the EED
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Conclusion

e EE1st principle will play a key role in the path to decarbonisation

e EE1st should start with assessing the energy efficiency options
available

* Integrated approach is essential to optimise the energy system

e Possible to start comparisons with data already available, and then
improve where uncertainties may change decisions

* Heating and cooling plans need to be delineated considering long-
term cost-efficient strategies
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