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France’s workshop

This workshop was held online on 2n of July, 2025.

Background and objectives of the workshop

Rising temperatures increase the need for cooling in buildings. More frequent and intense heatwaves mean greater
risks, particularly in terms of health and safety of the electrical system. France is one of the 4 European countries
with the highest energy consumption for air conditioning in buildings. According to the 2024 update of the
comprehensive heat and cooling assessment, cooling requirements in France (including the French overseas
departments) in 2022 were 26 TWh for residential buildings, and 34 TWh for tertiary buildings. According to
CEREN data, air-conditioning remains a use with a very small share of final energy consumption in the residential
sector, but already accounted for 8% of consumption in the tertiary sector in 2015.

Recent revisions to policies and regulations have given greater prominence to these issues. For example, summer
comfort is now better taken into account in the RE 2020 (cf. degree-hour of discomfort indicator), which is one of
the provisions identified in measure 9 (Adapting housing to the risk of extreme heat) of the 3rd PNACC (National
Plan for Adaptation to Climate Change).

The aim of this workshop is to discuss needs assessment, solutions for minimizing the use of air conditioning and
policies for promoting these solutions, based on the work of the European CoolLIFE project.

Agenda

Part | — Assessing SC needs
15 minutes CoolLIFE project outcomes and tool introduction | Bruno Duplessis (Mines Paris-PSL)
15 minutes Discussion

Part Il - Promoting solutions

10 minutes Overview of European and French policies, best practices and developments |
Jean-Sébastien Broc (IEECP)

20 minutes Discussion

Participants
External participants:

- Jean-Marie Alessandrini — Centre Scientifique et Technique du Batiment (CSTB)
- Clément Dimanche — Direction de I'Habitat, de I'Urbanisme et des Paysages (DHUP) — Ministére de la
Transition Ecologique et Solidaire
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- Hakim Hamadou — Agence de la Transition Ecologique (ADEME)

- Vincent Lapayre — Direction de I'Habitat, de I'Urbanisme et des Paysages (DHUP) — Ministere de la
Transition Ecologique et Solidaire

- Charlie Le Galludec — CEREMA

CoolLIFE participants:

- Jean-Sébastien Broc — IEECP
- Bruno Duplessis — Mines Paris-PSL

Minutes

Part 1 — CoolLIFE project outcomes and tool introduction

After a brief introduction to the objectives, organization and scope of the CoolLIFE project, B. Duplessis presents
the main results of the project and introduces the knowledge hub and the online CooLIFE tool. He gives a quick
demonstration of the tool's visualization, calculation and data access functions, before taking questions from
participants.

The first questions concern the methods used in the tool to calculate air-conditioning requirements and develop
prospective scenarios. Participants expressed their interest in these functionalities in relation to their own
prospective studies. To this end, it would be useful to pool the results of the different studies carried out by each
participant, to reinforce the analyses carried out independently. In this respect, the French situation is relatively
privileged, insofar as the building data available are relatively rich and enable a fairly fine granularity to be
achieved. Nevertheless, comparisons on a regional or national scale would be interesting.

While participants are interested in using the tool's outputs for prospective analysis, they recognize that the tool
requires some effort to get to grips with. The Wiki pages offer users the opportunity to self-train, get to grips with
the tool and more easily grasp the various (and very numerous) functionalities offered by the tool. It is also
specified that the tool is more relevant at a strategic, territorial planning level than at the building scale: it is aimed
less at building owners than at local authorities, town planners and energy distributors.

Part 2 — Overview of European and French policies

J.-S. Broc briefly reviews the European regulatory framework and highlights the historical segmentation of
regulatory approaches to heating and cooling issues in buildings. More recently, however, there has been a desire
to promote more integrated approaches, both at EU level and in certain Member States.

In France, the relative weight of heating-related energy consumption overshadows cooling-related issues in
heating-cooling policies. In practice, summer comfort is more explicitly addressed in plans and measures for
climate change adaptation (see for example the third National Adaptation Plan published in March 2025). In this
respect, local authorities are more likely to take up the issue, particularly during heatwaves. From the user's point
of view, in the absence of a policy framework, we may have to deal with the issue as a matter of urgency, and
make the use of air conditioning the norm, with no alternative and no particular constraints.
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Crossing the review of policies and measures in France and in other European countries, the presentation then
suggests key issues and good practices that could help enhance or structure policies for sustainable space cooling.
The discussions then highlighted the need for local authorities to build up their technical skills in the field of cooling,
notably now in the context of the local heating and cooling plans required by the new Energy Efficiency Directive.
Tools such as those proposed by CooLIFE and CEREMA in the near future, for example, are precisely designed to
support this upskilling, although they cannot replace engineering work on the design of climatic systems on a
building scale.

The discussion then focuses on the need to question, first and foremost, the level of service expected by building
owners during heat waves. At what point (and how?) do we assess that the indoor environment of a building no
longer meets the expected level? It is suggested that decisions to renovate and/or install air-conditioning systems
should be based on a systematic analysis of the risk of exceeding this operating limit, now and in the decades to
come. The phrasing of recommendations is also discussed, to avoid misinterpretation or too simplistic debates.
Policy discussions about space cooling should not be restricted to positions in favour or against the use of air
conditioning systems.

The concepts of expected level of service and operating limit can be a good basis to explain that some solutions
(e.g. passive measures, fans) can be considered relevant up to certain limit conditions, beyond which other
solutions (e.g. air conditioning systems) might become necessary. A key question is then about the probability for
the operating limits to be exceeded, considering frequency, intensity and duration/length. This is therefore critical to
anticipate the impacts of climate change when assessing the needs and solutions.

Another key question in this discussion is to what extent the service should be maintained. The recent heat wave in
France gave the example of municipalities that had to decide whether to let the schools open, or to close them
temporarily. Until recently, the need for air conditioning in educational buildings was rarely considered, as higher
temperatures and heat waves mostly occurred during summer school holidays. In recent years, such conditions
happened before the end of the school year. This also disturbed the conditions for final exams. This can be
addressed in several ways:

e adapting the service (e.g. changing the schedule, anticipating that schools may be closed a few days per
year, depending on weather conditions)

e adapting the buildings and their surroundings (e.g. playground), thereby improving the operating limit, and
making that they would be exceeded less frequently

¢ installing air conditioning systems

The discussion makes it clear that there is no silver bullet. The relevant mix of solutions depends on the expected
climate conditions, the possibility to adapt the service and the possibility to adapt the buildings (e.g. difference
between the cases of new buildings and existing buildings). This calls for a better knowledge about operating limits,
how to characterise/assess them, positive impacts of passive or active measures, negative impacts of climate
change.

Finally, the discussion highlights the need to harmonize energy and health requirements stemming from regulations
with initially distinct objectives. The discussion mentions the ISO Technical Committee 159 dealing with ergonomics
of the physical environment, where the concept of risk is a key issue, notably for standards dealing with adaptation.
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Italy’s workshop

The workshop was held online on 8t of April, 2025.

Background and objectives of the workshop

Rising temperatures increase the need for cooling in buildings. More frequent and intense heatwaves mean greater
risks, particularly in terms of health and safety of the electrical system. Italy is one of the 4 European countries with
the highest energy consumption for air conditioning in buildings, with air conditioning already regularly creating
summer peak loads (up to black outs).

The aim of this workshop is to discuss needs assessment, solutions for minimizing the use of air conditioning and
policies for promoting these solutions, based on the work of the European CoolLIFE project.

Agenda

11:00 Round of introduction
11:10 Presentation of the CoolLIFE project and main outputs (by Simon Pezzutto, EURAC)
11:25 Presentation of the CoolLIFE tool (by Simon Pezzutto, EURAC)
11:30 Open discussion about the CoolLIFE tool and space cooling policies
12:00 End of the workshop
Participants

External participants:

- Federico Benvenuti, Carmen Gangale — Italy’s National Contact Points of the LIFE programme,
- Federica Cortesini, Enrico Bonacci — MASE (Ministry of Environment and Energy Security)

CoolLIFE participants:

- Simon Pezzutto, Riccardo Fraboni, Flavia Trovalusci — EURAC

Summary of the discussions

There is a need for planning incentive and regulatory measures. Tools like the CoolLIFE tool provide a knowledge
base that helps legislators plan and direct resources correctly. Integrating national databases on building stock to
offer tools to legislators and the market (energy service providers/designers, etc.).
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First questions about the CoolLIFE tool were about the data sources and how the data were validated. It was
explained that the data is generated by Eurac Research and is available as open-source on GitLab. For validation,
the project includes pilot studies: municipalities provide feedback based on their use of the tool, and comparisons
are made between their own data and the tool's outputs. With the follow-up project ReLIFE, EURAC aims to improve
the GIS-based dataset, working more precisely.

It was mentioned that olito is developing a tool very similar to ReLIFE (solar and thermal observations studying
individual buildings to provide an output of energy classification/installation of renewable sources, etc.).

The questions continued about the purposes of the tool and its intended uses. Referring to Article 25 of the Energy
Efficiency Directive (EED), the tool is especially relevant for national comprehensive assessments, and municipal
heating and cooling plans. The most important aspect would be the economic and financial evaluation of Heating &
Cooling (H&C) measures, particularly for municipalities, and helping them choose the most suitable options.

Practical questions followed about the timeline of the project. The tool will be shared with ministries. By the end of
April, there will be a meeting with the Greek Ministry in Athens. An online tutorial has already been recorded and
made available.

Participants mentioned that it would be helpful to gather structured feedback from other MASE colleagues. Such
feedback is welcome, particularly on how useful the tool is for creating comprehensive assessments and National
Energy and Climate Plans (NECPs). The goal is to use that feedback to further improve the tool.

Participants found the CoolLIFE tool interesting. For the comprehensive assessment modeling, MASE usually works
with public agencies like GSE (Gestore Servizi Energetici). For the PNIEC (Italian NECP), RSE (Ricerca sul Sistema
Energetico) leads the process, followed by GSE and ENEA.

Participants suggested to contact ANCI (National Association of Italian Municipalities), the Agenda 21 Coordination
or the Covenant of Mayors to promote networking on the project within municipal associations.

Participants asked whether an ltalian version of the tutorial is planned. Which could indeed be prepared.

CoolLIFE could also be included in one of the regular communications about Italian LIFE projects.
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Good Practices

Austria | Integrating Space Cooling into
National Energy Planning: the Austrian
Experience with Comprehensive
Assessment on heating and cooling

Factsheet prepared by Aadit Malla (TU Wien) | July 2025

Background and objectives

Under Article 25(1) of the recast Energy Efficiency Directive (EED, (EU) 2023/1791), all EU Member States are
required to carry out a comprehensive assessment of the potential for efficient heating and cooling. These
assessments must be updated every five years and are intended to support long-term planning efforts that align
national infrastructure and investment decisions with the EU’s broader energy efficiency and climate targets. The
comprehensive assessment on heating and cooling shall now be attached to Member States’ National Energy and
Climate Plan (NECP), linking in practice the assessment on heating and cooling with the umbrella planning on energy
and climate.

Annex X of the EED outlines what these assessments should include—such as an overview of heating and cooling
demand across sectors, an evaluation of cost-effective efficiency measures, and an analysis of the potential for
integrating renewable energy, high-efficiency cogeneration, and district energy systems. Importantly, the
assessments should also take a forward-looking view, exploring future scenarios while incorporating spatial data and
regional development plans.

Although cooling is explicitly part of the scope, it has often been underrepresented in past assessments (in 2015
and 2020). This is partly due to the low share of cooling in most Member States’ final energy consumption (compared
to heating), but also due to a lack of robust data, and because cooling demand tends to be more fragmented and
harder to forecast than heating. However, rising summer temperatures, growing urban populations, and increasing
demand for indoor comfort are making space cooling a more pressing policy issue—both in terms of energy demand
and grid impacts.

Austria’s 2024 Comprehensive Assessment makes a conscious effort to address this gap. With support from the
CooLIFE project, the assessment includes a detailed and structured analysis of current and future cooling needs,
providing a practical example of how space cooling can be better integrated into national energy planning.
This document presents Austria’s experience as a good practice case, with the aim of supporting other Member
States in developing their own approaches to cooling within the framework of Article 25 EED.

Methodology

Austria’s assessment of space cooling demand was based on a structured, bottom-up modelling approach
developed in the CooLIFE project. The main tool used was the Invert/EE-Lab model, an established simulation
framework designed to assess energy demand and efficiency potentials in the building stock. The model combines
national building data, climate assumptions, technology characteristics, and behavioural parameters to estimate
current and future demand under different scenarios.

The CoolLIFE project has received funding from the LIFE Programme of the European Union. Views and 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.
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The methodology follows a multi-step process. First, it defines the physical characteristics of Austria’s building stock
using archetypes differentiated by construction period, renovation status, and building type (residential and non-
residential). These archetypes are then linked to passive parameters (e.g. thermal mass, insulation, window
performance, shading devices) and active cooling systems (e.g. air conditioners, heat pumps), allowing for the
simulation of both useful and final energy demand for space cooling.

Second, several scenarios were developed to explore how demand could evolve toward 2050, depending on the
uptake of passive measures, the market penetration of active technologies, and the level of technological
improvement. The “WEM” (With Existing Measures) scenario reflects a conservative pathway based on current
trends, while the “Transition” scenario assumes more ambitious renovation and adaptation efforts in line with climate
neutrality goals. Climate change effects are also accounted for using a projected temperature increase of 0.8°C by
2050.

In terms of indicators, the model calculates useful energy demand (the energy required to meet comfort needs),
final energy demand (after accounting for technology performance), and related costs. The cost analysis includes
capital costs for passive and active systems, operational costs (especially electricity use), and considers the effect
of different efficiency levels. This enables a comparison of the cost-effectiveness of passive cooling solutions
against the provision of cooling through active systems.

Data sources include EUROSTAT (for sectoral energy use), national statistics from Statistik Austria, prior studies
(e.g. Krutzler et al., 2023; Kranzl et al., 2022), and outputs from the Austrian NECP. For the service sector, where
data on installed cooling systems is limited, estimates were derived from previous EU-funded research using stock
inventory methods and assumed energy performance levels.

The methodology is transparent, modular, and designed to be transferable. It can be applied by other Member
States using their national data and adapted to regional planning contexts. While the CooLIFE platform also supports
spatial visualization of energy indicators, the analysis done for Austria’s comprehensive assessment on heating and
cooling focused primarily on aggregated national-level results.

Implementation

In Austria, the comprehensive assessment is coordinated by the Federal Ministry for Climate Action,
Environment, Energy, Mobility, Innovation and Technology (BMK), which holds responsibility for submitting the
report to the European Commission. For the 2024 update, the ministry commissioned TU Wien and e-think energy
research to provide technical support, particularly for modelling energy demand and evaluating the role of space
cooling.

TU Wien and e-think research applied the Invert/EE-Lab model to simulate current and future cooling demand,
using national statistics, building archetypes, and technology data. Two main scenarios were developed over
multiple rounds of discussions with BMK: the “With Existing Measures” (WEM) scenario, reflecting current trends,
and the “Transition” scenario, which assumes more ambitious renovation activity, higher uptake of passive measures,
and improved technology performance.

The analysis included sensitivity tests on behavioural changes, market uptake, and efficiency levels. Compared to
previous assessments, this version represents a clear evolution by integrating cooling more systematically into
national planning, using methods developed through the CooLIFE project.
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Results and impacts

The results show a potentially sharp increase in cooling energy demand, especially in the residential sector, in the
absence of policy or technical interventions. However, even moderate implementation of passive measures
significantly reduces energy use and delays the need for active system expansion.

Key findings include:

e In most scenarios, the cost of saving energy through passive measures is lower than the cost of
supplying space cooling via active cooling systems.

e Passive measures help mitigate peak demand, supporting grid stability and reducing long-term
infrastructure needs.

e Efficiency improvements in active cooling technologies (e.g., higher seasonal performance factors) have
a strong influence on total energy and cost outcomes.

e The Transition scenario, which includes more ambitious uptake of both passive and efficient active
technologies, results in substantially lower final energy demand by 2050.

For more details, see the report of Austria’s 2024 comprehensive assessment (in German).

Lessons learnt

From the implementation side, integrating cooling into the CA required additional data sources, new modelling
routines, and close coordination between national statistics, technical modelling teams, and policymakers. One
challenge was dealing with limited historical data on cooling systems, especially in the service sector. This was
addressed using disaggregated technology stock estimates and assumptions from previous EU-level studies (e.g.
Kranzl et al. 2022).

From a policy perspective, the inclusion of space cooling improved the comprehensiveness and policy relevance of
the assessment. It helps highlight the role of energy efficiency and demand-side measures in the cooling sector, and
it provides a transparent framework for evaluating future investment needs and strategies.

The Austrian case shows that it is feasible—and valuable—to integrate cooling into national energy planning using
structured methods and realistic scenarios. The approach developed through the CooLIFE project is applicable in
other Member States and can support the broader effort to align national planning with EU climate and energy
objectives.

Sources

BMK (2024). Umfassende Bewertung des Potenzials fur eine effiziente Warme- und Kélteversorgung [Austria’s 2024
Comprehensive Assessment on Heating and Cooling].

Krutzler (2023). Energie-Treibhausgasszenarien 2023 - WEM,WAM and Transition mit Zeitreihen von 2020 bis 2050.

Kranzl, L., Mascherbauer, P., Fallahnejad, M., Pezzutto, S., Novelli, A., Zambito, A., Miraglio, P., Belleri, A.,
Bottecchia, L., Gantioler, S., Riviere, P., Etienne, A., Stabat, P., Berthou, T., Viegand, J., Jensen, C., Hummel,
M.Mdiller, A. (2022). Proposed renewable cooling calculation methodology — Guidance document for renewable
cooling share calculation. Part 4 of the study “Renewable cooling under the revised Renewable Energy Directive
ENER/C1/2018-493” for the European Commission.
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Good Practices

Austria | Vienna’s Urban Heat Action Plan

Factsheet prepared by Anne-Sofie Nejsum and Giulia Conforto (e-think) | September 2025

Background and objectives

Vienna’s annual average temperature has increased by nearly 2 °C since the 1970s, with very hot days (above 30
°C) more than doubling from 9.2 per year (1961-1990) to 20.1 per year (1991-2020). Tropical nights (when
temperatures do not fall below 20 °C) are also increasing; the Urban Heat Island effect pushes inner city night-
time temperatures up to 12 °C higher than surrounding rural areas. These trends amplify health risks, already
causing more fatalities in Austria than road traffic, strain vulnerable groups and reduce quality of life.

In response, the Vienna Department of Environmental Protection developed the Urban Heat Island Strategy in
2018, outlining long-term measures to counteract rising urban temperatures. Building on this, the city introduced its
first Heat Action Plan in 2022 to coordinate health and safety responses during extreme heat events. The plan is
reviewed yearly, with the latest update from 2025.

The primary objective of the Heat Action Plan (2022) is to safeguard Vienna’s quality of life during hot spells by:

e Strengthening the population’s heat resilience and adaptive capacity.
e Preparing health, care, and nursing institutions for heat-related emergencies.
e Protecting citizens, especially vulnerable groups, from harmful health impacts.

To achieve this, the plan promotes a mix of solutions: short-term cooling interventions, seasonal preparedness,
and long-term urban greening and climate-sensitive design. It is directed both at the general population and at
vulnerable groups, including elderly people, children, pregnant women, outdoor workers, people with chronic or
mental illnesses, low-income households, and homeless individuals.

Key features

The Heat Action Plan (2022) sets out 29 key measures to prevent and cope with extreme heat. The city prioritises
short-term and seasonal measures while embedding structural changes into its long-term adaptation strategy.

e Short-term/ad-hoc measures (focus: immediate protection during heat alerts): 100 spray mist showers
(“Sommerspritzer”), 75 misting fountains (“Brunnhilde”), shaded benches, and temporary cooling zones in
schools, malls, and City Hall. Public transport is also being upgraded with air-conditioned vehicles.

e Seasonal preparatory measures (focus: readiness before summer): the Vienna Heat Manual with
practical advice, training for physicians and nursing staff, and “Teach the Teachers” workshops to integrate
heat topics into schools.

e Long-term measures (focus: structural adaptation): creation of 400,000 m? of new parks, extensive tree
planting (new sites identified by 2025), land unsealing campaigns (asphalt/concrete covered surfaces),
financial support for greening and shading of buildings, and application of the sponge city principle.

The CoolLIFE project has received funding from the LIFE Programme of the European Union. Views and 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.
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Target Groups

e General population: measures such as 1,300+ permanent drinking fountains, a website with heat info,
new cooling spots, and implementation of air conditioning in public transport.

e Vulnerable groups: Ten risk groups (e.g., elderly, socially isolated, care dependent, children, pregnant
women, people with chronic or mental illnesses, outdoor workers, socio-economic vulnerable and
homeless populations) receive tailored support. Examples include a multilingual Heat Toolbox, hospital and
care facility standards, preventive actions in kindergartens, a “heat line,” neighbourhood assistance during
heatwaves, and packages of support for homeless people (cool spaces, water, hygiene products).

Implementation

The Vienna City Administration is the owner and publisher of the Heat Action Plan, with overall coordination
handled by the Directorate for Climate Matters. This Directorate also prepares and convenes the Steering Board,
which is responsible for the strategic coordination and management of the plan. The Steering Board meets twice a
year to prepare for the hot season and evaluate measures, representing the needs of various players and
stakeholders.

The Steering Board comprises representatives from numerous City of Vienna departments, including: Chief
Executive Office (various groups like Organisation and Security, Personnel and Internal Auditing), Kindergartens
(MA 10), Public Health Services (MA 15), Integration and Diversity (MA 17), Urban Development and Planning (MA
18), Energy Planning (MA 20), Environmental Protection (MA 22), Economic Affairs, Labour and Statistics (MA 23),
Road Management and Construction (MA 28), Vienna Water (MA 31), Parks and Gardens (MA 42), Climate,
Forestry and Agriculture (MA 49), Press and Information Services (MA 53), Schools (MA 56), Emergency Medical
Services (MA 70), Vienna Social Fund, Vienna Board of Education, Vienna Hospital Association

A Scientific Advisory Council supports the Steering Board, offering expertise on health and social aspects. Its
members include specialists in environmental medicine, human biometeorology, and climate and health.
Additionally, all stakeholders, civil society players, and interested members of the public are invited to an annual
symposium to discuss new directions.

The Heat Action plan is regularly adapted, and its implementation follows a continuous cycle throughout the year:

e Autumn: Measures are evaluated to determine their effectiveness and identify areas for adaptation or new
initiatives, especially for reaching vulnerable groups.

e Winter: The plan is optimized, new measures are defined, communication channels are established, and
materials are developed.

e Spring: Preparations for the hot season are made. This includes holding basic and advanced training
sessions and distributing information materials.

e From May/June: Depending on the weather, awareness campaigns may be launched to inform the public

A key aspect of the implementation, particularly for short-term/ad-hoc measures, is the heat alert system and its
associated communication cascade needed to prepare for and respond to heatwaves.

1. Alert Generation: The Central Institute for Meteorology and Geodynamics (ZAMG), in cooperation with the
Vienna Health Board, issues heat alerts for hot spells (e.g., three or more consecutive days with a
perceived temperature of 35°C or higher and night-time temperatures not falling below 20°C).

2. Information Dissemination: These alerts are directly sent via email to a broad network of institutions and
departments, including hospitals, social funds, the Vienna Board of Education, municipal departments (e.g.,
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Kindergartens, Public Health Services, Parks and Gardens, Emergency Medical Services), and various aid
organizations (e.g., Red Cross, Caritas, Workers' Samaritan Federation).

3. Action by receiving institutions: Institutions receiving the alerts activate their internal action plans, adapt
their services (e.g., adjusting outdoor activities for staff), and forward information to their contacts.

Budget (or other cost data)

The Vienna Heat Action Plan does not explicitly detail a specific budget for its overall implementation or for
individual measures. However, the plan does highlight significant economic costs associated with unchecked
temperature increases and climate change-related damage.

Measures for Homeless People (Z8): One action involves the "Examination of further measures for cooling the
day-care centres for homeless people (including budgetary requirements)"

Cooling Zones ("Recreation Islands") (U11): The plan considers the "Examination of options to provide
discounted or free Wiener Linien tickets for people who want to reach cool spaces”

Financial Support (L5): The City of Vienna offers "Promotion and participation programmes supporting climate
adaptation." This includes funding for greening buildings (e.g., roofs, fagades, courtyards) and subsidies for the
installation of externally mounted sunshades (e.g., retrofitting of blinds). Financial support is provided for
consulting, planning services, and implementation. A pilot program, "150 Green Buildings," offers a set including a
planter, substrate, climbing aids, and two climbing plants.

Extension of Drinking Fountains (U14): The extension of the drinking fountain and drinking hydrant network
depends on "orders placed and the financing provided by the districts"

Other funding programmes:

€100 million "Liveable Climate Model City" funding programme, providing €20 million per year for district projects to
combat climate change and its consequences until 2025.

Results and impacts

Development of heat information measures include the “Wiener Hitzeratgeber”' (Vienna Heat Guide) with
practical tips on prevention and behavior in hot weather, WienBot with quick answers to questions about heat, and
a guide “Leitfaden HitzemaBnahmenplan”? for medical and nursing facilities, guiding them to create their own
heat action plans, and a Heat hotline.

The city of Vienna manages approximately 1,600 (1,300 in the 2022 plan) drinking fountains, 55 (61 in the 2022
plan) monumental and memorial fountains, 75 (“Brunnhilde”) mobile drinking fountains available from April to

" https://www.wien.gv.at/spezial/hitzeratgeber/
2 https://www.wien.gv.at/gesundheit/sandirektion/leitfaden-hitzemassnahmen.html
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September, 100 (“Summerspritzer”) mist installations cooling at extreme temperatures,® 22 cool zones (2025)
open from June to September?, 1,000 parks?®, plants up to 4,500 trees annually and installs green facades®.

Sources

Wiener Hitzeaktionsplan: fiir ein cooles Wien der Zukunft / Fir den Inhalt verantwortlich: Stadt Wien —
Bereichsleitung fur Klimaangelegenheiten. Wien: Stadt Wien - Bereichsleitung fir Klimaangelegenheiten, 2025.
Wienbibliothek im Rathaus, https://resolver.obvsg.at/urn:nbn:at:AT-WBR-1785495 / Urheberrechtsschutz (InC 1.0)

Vienna Heat Action Plan: For a cool Vienna: Stadt Wien — Bereichsleitung fur Klimaangelegenheiten. Wien: Stadt
Wien - Bereichsleitung fir Klimaangelegenheiten, 2022.

The Urban Heat Island-Strategieplan (Urban Heat Island Strategy - City of Vienna: Stadt Wien). Municipality of
Vienna, Vienna Environmental Protection Department — Municipal Department 22, 2018.

https://www.wien.gv.at/wienwasser/versorgung/brunnen.html

https://www.wien.gv.at/spezial/hitzeratgeber/

https://www.wien.gv.at/gesundheit/sandirektion/leitfaden-hitzemassnahmen.html

https://www.wien.gv.at/umwelt/coole-zonen

https://www.wien.gv.at/thema/hitze/hitze-in-wien.html

3 https://www.wien.gv.at/wienwasser/versorgung/brunnen.htmi
4 https://www.wien.gv.at/umwelt/coole-zonen

5 https://lwww.wien.gv.at/thema/hitze/hitze-in-wien.html

6 https://www.wien.gv.at/thema/hitze/hitze-in-wien.html#gruen
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Good Practices

Croatia | Integrating Space Cooling into
National Energy Planning: The Croatian
Experience with Comprehensive
Assessment of heating and cooling

Factsheet prepared by Petra Pomper (IEECP) | August 2025

Background and objectives

Energy consumption for heating and cooling accounts for almost 50% of the total final energy consumption in the
European Union. This fact underlines the exceptional importance of the heating and cooling sector in energy policy
and planning at the level of the European Union and each individual Member State. It is necessary to determine the
technical and economic potential of energy efficiency measures in order to achieve energy savings for covering
heating and cooling needs in all Member States, and, after carrying out a cost-benefit analysis, to define policy
measures.

According to Article 25 of the recast Energy Efficiency Directive (EED, (EU) 2023/1791), Member States are
required to submit a comprehensive assessment for heating and cooling as part of their updated integrated national
energy and climate plan (NECP). Through the comprehensive assessment, Member States shall adopt policy
measures to encourage the consideration of the possibilities for the use of efficient heating and cooling systems, in
particular those based on high-efficiency cogeneration and/or efficient district heating and cooling from waste heat
and renewable energy sources, at local and regional level, taking into account the potential for the development of
local and regional heat energy markets.

Croatia prepared its first comprehensive assessment entitled Programme for Using the Potential for Efficiency in
Heating and Cooling for the Period 2016—2030 in November 2015. The second comprehensive assessment entitled
Comprehensive Assessment of the Potential for Efficient Heating and Cooling in Croatia in Accordance with Annex
VIII of Directive 2012/27/EU was prepared in July 2021 (an analysis was made of energy consumption in Croatia in
2019). The third comprehensive assessment entitted Comprehensive Assessment of the Potential for Efficient
Heating and Cooling in Croatia was prepared in June 2024 and represents the most recent valid assessment in line
with Directive (EU) 2023/1791.

The content of the comprehensive assessment, defined by Annex X of Directive (EU) 2023/1791, covers an
overview of heating and cooling, objectives, strategies and policy measures, analysis of the economic potential of
efficient heating and cooling, and potential new strategies and policy measures.

Methodology

The methodological framework of this assessment combines statistical analysis, modelling approaches, and cost-
benefit evaluations in order to assess the technical, economic, and policy potential for efficient heating and cooling
across households, services, and industry.

The CoolLIFE project has received funding from the LIFE Programme of the European Union. Views and 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.
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Data Sources and Inputs
The assessment includes a wide range of input data, more precisely:

o official energy balances, according to the EUROSTAT methodology in 2021 (delivered and useful energy
consumption by sector and fuel type)

e spatial and demographic data at the level of municipalities, cities, and districts of the City of Zagreb

e existing infrastructure data, such as district heating systems, industrial facilities generating waste heat, and
geothermal resources

e Capital (CAPEX) and operating (OPEX) costs of equipment, energy costs, CO2 emission costs, primary
energy factors, CO2 emission factors

e national strategic documents, particularly the Integrated National Energy and Climate Plan (NECP) 2021—
2030, revised in 2024 and previous comprehensive assessments.

Analytical Approach
The methodology consists of four integrated steps:

e Baseline Analysis (Part I) — Assessment of current delivered and useful energy for heating and cooling by
sector and region in 2021, including geospatial mapping of infrastructure and resources, and projections to
2050 under a baseline and policy-integrated scenario.

e Policy Review (Part Il) — Identification of Croatia’s objectives and strategies in line with the five dimensions
of the Energy Union (decarbonisation, energy efficiency, security, internal market, research & innovation),
and assessment of the role of heating and cooling in meeting these targets.

e Economic Potential Analysis (Part Ill) — Cost-benefit analysis of proposed efficiency measures using financial
and economic Net Present Value (FNPV, ENPV), supported by sensitivity analysis to account for parameter
variations.

e Policy and Strategy Development (Part IV) — Formulation of potential new measures and strategies, focusing
on individual systems (households, services), district heating systems, and industry.

Evaluation Criteria: measures were assessed for their financial feasibility (FNPV), socio-economic value (ENPV),
and contribution to reducing greenhouse gas emissions. Measures that show positive financial and economic values
were identified as cost-effective, while others were identified as non-viable without additional subsidies or regulatory
support.

Modelling and Projections: the analysis includes long-term projections up to 2050, considering both Business as
Usual (BAU) scenario and a Scenario with Integrated Measures. All projections are taken from the NECP, considering
that it represents the basis for the strategic planning of Croatia's energy policy, with an emphasis on sustainability,
energy security and the fulfilment of climate goals. The aforementioned energy consumption projections were made
in the LEAP software tool, and take into account the following elements: population projections, changes in the
national building stock, economic growth and industrial activity, technological progress, regulatory and political
framework, changes in temperature and weather conditions, as well as changes in consumer behaviour (greater
awareness of energy efficiency and tendency to use renewable energy sources).
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Implementation

The comprehensive assessment of heating and cooling potential in Croatia was developed by the Energy Institute
Hrvoje Pozar (EIHP), under coordination of the Ministry of Environmental Protection and Green Transition
(former Ministry of Economy and Sustainable Development), which holds the responsibility for submitting the report
to the European Commission. EIHP’s team applied a combination of national energy balance statistics, demographic
and building stock data, technology performance parameters, and cost-benefit methodologies to assess both heating
and cooling demand.

The modelling framework developed by EIHP included Business as Usual scenario (BAU) and a Scenario with
Integrated Measures (according to Integrated National Energy and Climate Plan) for the period until 2050, which
assumes higher renovation rates, greater deployment of renewable energy technologies, and wider uptake of
advanced solutions such as absorption heat pumps, geothermal energy, and district heating and cooling systems.

The analysis was complemented by a detailed cost-benefit evaluation of 149 proposed measures across
residential, services, and industry sector, using financial and economic net present value (FNPV, ENPV) and
supported by sensitivity testing on energy prices, emission factors, and discount rates.

Compared to previous assessments, the 2024 version represents a significant advancement in systematic
integration of cooling into national planning, mapping existing and potential district heating and cooling systems,
and highlighting the role of geothermal energy and high-efficiency cogeneration in Croatia’s long-term
decarbonisation pathway.

Results and impacts

The results indicate that heating will continue to dominate Croatia’s final energy demand, but cooling needs are
increasing due to urbanisation, temperature rising and increase in comfort expectations. It is expected that
total delivered cooling energy will grow steadily by 2050, if no additional measures are implemented. The
analysis shows that a large share of energy savings can be achieved through the replacement of outdated fossil-fuel
boilers with modern biomass systems, heat pumps, and connections to efficient district heating. Passive measures,
such as building envelope renovation, are identified as a prerequisite for the wider uptake of low-temperature heating
solutions, and they also help reduce future cooling needs.

Key findings highlight that:

e In most cases, investments in efficient and renewable-based heating technologies deliver positive financial
and economic returns (positive FNPV and ENPV) — 108 out of 149 measures. Few measures (3 measures)
have negative FNPV and positive ENPV, while 38 measures deliver both negative financial and economic
returns. There are no measures that have positive financial and negative economic return. This means that
among the studied measures there are none that would be financially profitable for investors but economically
unprofitable for society. All the analysed measures that are financially profitable also bring economic benefits,
while those that are not financially profitable are also not economically profitable.

e Geothermal energy and high-efficiency cogeneration represent particularly cost-effective options for
expanding district heating.

e Sensitivity analyses confirm that results are highly influenced by energy prices, CO, emission factors, and
discount rates, highlighting the importance of supportive policy frameworks.

e The Scenario with Integrated Measures results in substantial decrease in fossil fuel use and greenhouse gas
emissions by 2050 compared to the BAU, thus supporting Croatia’s long-term decarbonisation and energy
security goals.
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Lessons learnt

In preparing Croatia’s comprehensive assessment, EIHP experts gathered and analysed many different types of
information — from national energy statistics and population data to maps showing district heating networks,
geothermal resources, and industrial waste heat. A major challenge was the lack of detailed or fragmented data on
buildings and technologies, especially in smaller towns and municipalities. To overcome these issues, the team used
building stock models, performance benchmarks, and sensitivity checks to make sure the results were reliable.

On the policy side, the assessment highlighted how heating and cooling are directly tied to Croatia’s broader goals
on decarbonisation, efficiency, and energy security set out in the NECP. By combining cost-benefit analysis with
future energy scenarios, the study showed clearly which measures make financial and economic sense, and which
ones will need extra support. The overall lesson is that such assessments are not just an EU reporting requirement,
but also a valuable tool for setting investment priorities, encouraging the use of renewables like geothermal energy,
and planning for efficient district heating and low-temperature systems that can serve communities well into the
future.

Sources
Comprehensive Assessment of the Potential for Efficient Heating and Cooling in Croatia, June 2024.

Previous Comprehensive Assessments of Croatia can be found in CIRCABC.
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Good Practices

France | My Cooler City [Plus Fraiche Ma
Ville] platform

Factsheet prepared by Nives Della Valle and Jean-Sébastien Broc (IEECP) | October 2025

Background and objectives

Urban overheating describes the set of processes that intensify heat within cities, particularly during extreme
temperature events. This phenomenon is primarily driven by the urban heat island effect, the prevalence of heat-
absorbing materials, limited air circulation, and high levels of solar radiation [1]. Under the Global Warming and
Climate Change Adaptation (TRACC) pathway adopted by the French government in 2024, France could face an
average temperature increase of up to +4°C by 2100. Such a rise would greatly amplify thermal discomfort in
urban areas, making it crucial to identify vulnerable zones and implement adaptive strategies to safeguard public
health and quality of life.

My Cooler City (Plus Fraiche Ma Ville) is a digital platform designed to support French municipalities in
assessing and mitigating urban overheating. It provides a comprehensive toolkit to help cities better understand
their thermal environments and plan effective cooling strategies. Key components include:

e The platform uses satellite imagery and climatic models—developed in collaboration with Cerema (Centre
for Studies and Expertise on Risks, the Environment, Mobility and Urban Planning) [2]—to identify heat
concentration in local climatic zones (“Zones climatiques locales”) within urban areas.

o Database of adaptation solutions. It offers an extensive catalogue of nature-based, architectural, and
infrastructural cooling measures, ranging from urban greening to reflective materials and shading systems.

e Decision-support tools. The platform guides users in prioritizing interventions based on local conditions,
feasibility, and potential impact.

e Knowledge sharing and resources. Municipalities can access case studies, best practices, and technical
documentation to support local planning decisions.

e User-friendly digital interface. Accessible online, the platform is designed for local governments and
planners, with easily accessible visual outputs and customizable reports.

Key features

The platform My Cooler City provides local authorities with a digital public service to understand, plan, and act to
anticipate and mitigate urban overheating. This combines practical tools, data resources, and collaborative spaces
to support cities in developing sustainable cooling strategies.

At its core, the homepage presents two main entry options for users:

e Create a project (“Créer un projet’) or
e Find a solution (“Trouver une solution”)

The CoolLIFE project has received funding from the LIFE Programme of the European Union. Views and 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.
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Create a project

The “Create a Project” (Je crée un projet) [3] function is the first main entry point of the platform. It is intended for
local authorities that wish to develop and manage a real renovation or cooling project for their community. It
aims to support project preparation, from diagnosis to financing, facilitate collaboration between elected officials,
technicians, and external partners, and provide direct access to diagnostic tools, cost estimation, funding, and
expert contacts — all in one place. This feature is accessible from the Project Space (‘Espace Projet’) via secure
ProConnect login. The table below provides an overview of the practical tools and services to guide municipalities
from initial diagnosis to project preparation and funding.

Function Description

Simplified diagnostic  Users can carry out a simplified assessment of urban overheating and find services
for more in-depth diagnostics.

Solution selection The tool helps users find cooling solutions adapted to their specific space and access
recommendations on how to combine different solution types.

Budget estimation Users can select materials and estimate the cost of the proposed solutions.
Collaboration within It is possible to invite members to collaborate on the same project and share its
the municipality design within the local authority.

Funding identification The platform helps users find funding for to their project and identify aids and contacts
required to prepare financing applications.

Project directory The Annuaire des projets Plus Fraiche Ma Ville provides useful contacts for project
development — such as municipal agents, design offices, AMO (project management
assistance), and companies.

Find a solution

The “Find a Solution” (Trouver une solution) [4] feature is the other main entry point. It is a decision-support
interface designed for municipalities, elected officials, and technical agents who want to identify effective and
locally adapted measures to reduce urban overheating. One of the key strengths of the platform is that it can
easily guide users to find real cases similar to their situation, with a detailed documentation (including data about
the cooling effect achieved, the duration of the project and its cost).

Users start by selecting the type of space they want to improve — such as a street, parking lot, square, school
courtyard, or residential block — and the tool then presents a tailored bundle of cooling solutions for that context.
Each bundle (or “package of solutions”) gathers several complementary interventions suitable for a specific space
type. For example:
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Space type

Example cooling actions (within the bundle)

Street

Planting trees along sidewalks; replacing asphalt with light or permeable pavements; installing
shading structures over pedestrian zones.

Parking area

Permeable paving; tree planting between parking rows; solar or vegetated canopies;
rainwater infiltration zones.

Public square

Partial depaving; addition of shade sails or pergolas; creation of water features or green
islands.

School Removal of asphalt; planting trees and shrubs; installing shaded play zones; creating rain
courtyard gardens.
Residential Green roofs and fagades; shaded courtyards; permeable pathways; reflective coatings on
block fagades.

Each of these solutions is categorized as green, blue, grey, and soft, designed to act in a synergic way:

e Green: vegetation and nature-based interventions.

e Blue: water-based or moisture-enhancing elements.

e Grey: material and structural improvements.

e Soft: behavioral, educational, or operational actions.

Solutions are also categorized according to their efficacy at decreasing heat:

e [ow:<1°

e Average: Between 1°and < 13°

e High:>=3°

Finally, by clicking on individual solution sheets (fiches solutions), users can get detailed technical and practical
information categorized according to visual indicators and icons, that enable to make comparison across other
solutions. In particular, solutions are described according to:
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Category Description
Description Overview of how the measure works and its main objectives.
Cooling potential Estimated local temperature reduction (e.g. -1 °C to -4 °C depending on surface

and context).

Implementation duration Typical time needed (short: weeks, medium: months, long: over a year).

Indicative cost Average cost range or cost per surface unit (€ / m?).

Co-benefits Benefits beyond cooling: biodiversity, water management, social comfort, air quality.
Potential constraints Challenges or limitations (e.g., water availability, underground networks, space).
Complementary Other measures that can be combined for greater impact.

solutions

Examples and Links to implemented projects or case studies across France.

references

In the part about financing, the platform redirects users to existing aid programmes, through a linkage with the
dedicated online platform about financial aids for local authorities (https://aides-territoires.beta.gouv.fr/).

My Cooler City also organizes webinars to showcase the platform, disseminate good practices, discuss key issues
and share information from complementary studies or initiatives. The recordings of 11 webinars were already
available by March 2025.

Implementation

The initiative is coordinated by ADEME (French Agency for Ecological Transition) with the support of the
Association of Mayors of France (AMF) and the National Agency for Urban Renewal (ANRU). It forms part of
France’s national heatwave management plan, providing a digital, data-driven service to local authorities. It was
developed as part of the ‘Accelerator for Ecological Transition’, an incubator for State-owned start-up [5, 6].

The platform primarily targets small and medium-sized local authorities, particularly those with fewer resources
to identify and compare solutions. It is however used as well by more experienced metropolitan areas [6].
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The initiative started with an investigation phase, from June to September 2022, include a series of 40 interviews
with elected officials and project officers of local authorities, complemented with a dozen of interviews with other
stakeholders. This was followed by an online survey answered by 567 local authorities [7].

The development of the online platform then started in autumn 2022, with a first version ready in March 2023. 20
local authorities were selected through a Call for Expressions of Interest to test the platform and develop projects.
This provided a group of 30 active users, developing about 50 projects, who took part directly in the co-design of
the platform. Further users’ interviews, webinars with local authorities, online surveys and a feedback module in the
platform also contributed to this co-design process.

A first exploitation phase during summer 2023 showed a high interest in the contents and decision-aid tools
provided by the platform. The need to go further in guiding users in specifying their project was also identified.
Further developments then started in September 2023, to use an enhanced and open-source IT platform, enabling
the integration of complementary tools, notably to assess more specifically the coherence of a solution according to
the local conditions, or financing criteria. This new design of the platform has been available since February 2024.

Budget (or other cost data)

The budget for the first phase (investigation) in 2022 was about 51 000 euros. Then the whole budget for 2023
(development) was about 370 000 euros, and then for 2024 (first year of full exploitation) about 870 000 euros [8].

S$2-2022 $1-2023 $2-2023 S$3-2024 S$4-2024
Design 17241 € 67323 € 55818 € 67423 € 88179 €
Deployment - - - 87969 € 169507 €
Development - - 60279 € 155153 € 155209 €
Contents 17683 € 65872 € 37745¢€ 43786 € 33189 €
Coaching 16128 € 46080 € 40320 € 34560 € 33189 €
Total 51052 € 179275 € 194162 € 388891¢€ 478 647 €
Source: [8]

This budget includes the costs fully related to the platform and its team. In addition, one ADEME expert is
coordinating the initiative.

Results and impacts

From February 2024 to October 2025, 925 users from 553 local authorities have registered to the ‘Project Space’.
They have created a total of 455 projects in the platform [9]. The statistics about the use of the platform show a
constant growth of the community of practice (left figure) and the collection of projects (right figure).
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Source for both figures: [9]

Lessons learnt

The My Cooler City initiative shows how digital tools can empower local authorities to understand, act, connect,
and get inspired in their response to urban overheating. By combining scientific data with local knowledge and
experience from real cases, the platform helps municipalities identify vulnerable areas, design targeted cooling
measures, and learn from the experiences of other cities.

It empowers collaborative governance—Ilinking national agencies, municipalities, and research partners—and helps
ensure that proposed solutions are both technically robust and locally relevant. The project illustrates how
accessible data and shared expertise can strengthen cities’ ability to plan and adapt effectively to climate change.

According to Elodie Briche, coordinator of My Cooler City, this digital public service was not mean to substitute the
tailored expertise of a consultancy. The platform provides a first level of decision support, notably helping to rule
out solutions that are unlikely to work under the local conditions considered. It prepares the ground for further
specifications.

Sources

[1] Ulpiani, Giulia, et al. "Are cities taking action against urban overheating? Insights from over 7,500 local climate
actions." One Earth 7.5 (2024): 848-866.

[2] https://www.cerema.fr/fr/actualites/cerema-publie-nouvelles-donnees-surchauffe-urbaine

[3] https://plusfraichemaville.fr/connexion?callbackUrl=https % 3A%2F %2F plusfraichemaville.fr%2Fespace-
projet%2Fcreation-projet

[4] https://plusfraichemaville.fr/fiche-solution

[5] https://infos.ademe.fr/changement-climatique/2024/un-service-en-ligne-pour-des-villes-toujours-plus-fraiches/

[6] https://www.smartcitymag.fr/article/1267/canicules-estivales-l-ademe-lance-son-dispositif-plus-fraiche-ma-ville

[7] https://beta.gouv.fr/startups/plusfraichemaville.html

[8] https://plusfraichemaville.fr/budget

[9] https://plusfraichemaville.fr/stats

st Cool
X LIFE

25


https://www.cerema.fr/fr/actualites/cerema-publie-nouvelles-donnees-surchauffe-urbaine
https://plusfraichemaville.fr/connexion?callbackUrl=https%3A%2F%2Fplusfraichemaville.fr%2Fespace-projet%2Fcreation-projet
https://plusfraichemaville.fr/connexion?callbackUrl=https%3A%2F%2Fplusfraichemaville.fr%2Fespace-projet%2Fcreation-projet
https://plusfraichemaville.fr/fiche-solution
https://infos.ademe.fr/changement-climatique/2024/un-service-en-ligne-pour-des-villes-toujours-plus-fraiches/
https://www.smartcitymag.fr/article/1267/canicules-estivales-l-ademe-lance-son-dispositif-plus-fraiche-ma-ville
https://beta.gouv.fr/startups/plusfraichemaville.html
https://plusfraichemaville.fr/budget
https://plusfraichemaville.fr/stats

Good Practices

France | Environmental regulation (RE2020)
for Buildings

Factsheet prepared by Bruno Duplessis (MinesParis - ARMINES) | July 2025

Background and objectives

The environmental regulations for new building construction (RE 2020) came into force on January 1, 2022,
gradually replacing the 2012 thermal regulations (RT 2012) [1]. In response to the Grenelle de I'Environnement
(2009), the RT 2012 aimed to make low-energy buildings the norm, with a requirement to control energy needs and
consumption, and a performance target for summer comfort. RT 2012 also introduced a requirement for the use of
renewable energies in detached and semi-detached houses. The new regulation, RE 2020, responds to the French
Energy Transition for Green Growth Act (“Loi pour la Transition Energétique et la Croissance Verte” (LTECV) 2015)
and the French Housing, Planning and Digital Development Act (Loi “Evolution du logement, de 'aménagement et
du numérique” (ELAN) 2018) by pursuing the objectives of improving the energy performance of new buildings,
reducing their impact on the climate (taking into account greenhouse gas emissions over the entire life cycle of
buildings) and adapting them to future climatic conditions (reinforcing summer comfort and mitigating overheating
risks).

Key features

RE 2020 applies to the construction of buildings or parts of buildings for residential use, but also to buildings or
parts of buildings for office use, or for primary or secondary education. It consists of a regulatory energy and
environmental assessment of buildings.

The energy assessment considers the building's heating, cooling, domestic hot water, ventilation and lighting
consumption (and their auxiliaries), as well as consumption linked to the internal mobility of occupants (use of
elevators or escalators), including consumption linked to any parking lots (lighting and ventilation).

The environmental assessment takes into account the impact on climate change of the building and the
development of the plot (external developments outside the building, networks, energy production systems and
parking lots). In contrast, regulatory requirements focus on the impact of building components and energy
consumption during operation.

The conventional duration of the building's operating phase taken into account in the calculation is 50 years.

The energy performance calculation method uses identical or similar calculation algorithms to those used in the
previous regulations, with a few adaptations and additions, particularly with regard to summer comfort. RE 2020
introduces a new requirement for discomfort degree-hours (DH), with a new calculation method that takes into
account the effects of climate change on buildings: future temperature trends, and heat waves that will become
more frequent, more intense and longer [2]. For summer comfort calculations only, the updated meteorological
scenarios include the insertion of a heatwave sequence in the conventional weather files.

The CoolLIFE project has received funding from the LIFE Programme of the European Union. Views and 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.
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The indicator used to assess discomfort is the discomfort degree-hour (DH), expressed in °C.h and represents
the level of discomfort caused by a heatwave. It represents the level of discomfort perceived by occupants. More
concretely, this indicator resembles a counter that accumulates, over the summer period, each uncomfortable
degree for each hour of the day and night. Uncomfortable degrees are conventionally those that exceed a comfort
indoor temperature, which generally varies between 26 and 28°C depending on outside temperatures

RE 2020 introduces two discomfort thresholds, based on the DH indicator in °C.h:

- a high threshold (DH_max, which depends on building’s usage and external constraints), above which the
building is not compliant with regulations (excessive discomfort),
- alow threshold (350 °C.h) below which the building is considered comfortable during heatwave periods.

Between these two thresholds, the building complies with the regulatory requirement, but to encourage the
achievement of the low threshold with passive levers, a cooling lump sum is added to the energy consumption
assessing the energy performance of the building.

RE 2020 defines also two thresholds that the building's indoor temperature must not exceed (when the building is
occupied) to avoid discomfort:

- at night, a temperature threshold of 26°C;
- during the day, an adaptive temperature threshold between 26° and 28°C.

Beyond these thresholds, every degree in the building is considered uncomfortable for the occupant. During the
day, this threshold is constant, but not necessarily identical to that of the previous day. It varies from one day to the
next to take into account the human body's ability to adapt to high temperatures after a succession of hot days, up
to a maximum of +2°C compared with the consensus threshold of 26°C.

Implementation

Applying the assessment method to a building project or an existing building requires the use of one or more
assessment software programs. It is essential to start with carrying out an energy assessment. As a second step,
and based on the data from the first assessment, an environmental assessment should be carried out.

Software approved for regulatory calculations using the Th-BCE 2020 method can be used to carry out the energy
assessment and produce the outputs required to assess the environmental impact of energy consumption. It also
creates a standardized thermal study summary file in an output format that must be compatible with the
assessment of the building's environmental performance.

As for energy and summer comfort, the software used to carry out the environmental assessment required to
calculate the “greenhouse gas emissions” indicators must be approved by the Ministry and enable the new
calculation method based on life cycle analysis to be taken into account, in compliance with the RE 2020 decree.
These software approved for regulatory calculations in accordance with the general rules for calculating energy and
environmental performance, can be used to carry out the environmental assessment and to create a standardized
energy and environmental study summary file.

Budget (or other cost data)

Not available
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Results and impacts

The previous regulations had led to significant discrepancies, observed in the field, between compliance with
energy performance standards and the summer comfort actually perceived by occupants. The new regulation is
designed to reduce these discrepancies. However, it is too early to draw up an assessment of its implementation
less than 3 years after it came into force.

Sources

[1] « Textes réglementaires [archive] », Ministére de la Transition écologique, sur RT-RE-batiment, seen on 2025
July, 15t

[2] Guide RE2020, Réglementation environnementale des batiments neufs, Ministére de la Transition Ecologique,
CEREMA, janvier 2024
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France | National heat wave management
plan

Factsheet prepared by Bruno Duplessis (MinesParis - ARMINES) | July 2025

Background and objectives

Manifestations of ongoing climate change, heat waves are becoming increasingly intense, frequent, early and long.
In France, before 1989, they occurred on average once every 5 years. Since 2000, they have recurred every year.
And the increase in heatwaves is set to continue: in 30 years' time, there will be twice as many. Heatwaves have a
significant impact on health, particularly among vulnerable populations such as the elderly and children. But they
also affect the environment (drought, forest fires, etc.), agriculture, the economy and social and cultural life.

The latest version of the national heatwave management plan was presented in June 2023 by the Minister of
Ecological Transition and Territorial Cohesion. The aim of this new plan is to extend the mechanism managed by
the Ministry of Health [1], by broadening it to include impacts that are not directly health-related: transport, energy,
agriculture, education, sports, etc.

Key features

The national heatwave management plan is based on the specific vigilance system set up by Météo France’ and is
structured around four key areas:

- limit the impact on the daily lives of French people
- ensure the continuity of essential public services

- ensure the continuity of economic life

- protect natural environments and resources.

The national heatwave management plan includes 27 detailed actions — 15 of which were effective from summer
2023 — aimed at four different audiences: the general public, young people and vulnerable people, workers and
businesses, athletes and spectators at cultural events [2]. To this must be added the annual preparation of actors
in the electrical sector.

Implementation

Some of the 25 actions are implemented every year, in advance of periods of high heat wave risk. Other actions
will be implemented when a heat wave is forecast or underway. Heatwaves are generally forecast a week or so in
advance, thanks to weather forecasting models from Météo France. This time must be used to alert the various
players involved in risk prevention and management. These actions may be adapted and/or implemented
specifically to take into account the particular situation of overseas territories.

7 Météo-France is the official meteorological and climatological public service in France

The CoolLIFE project has received funding from the LIFE Programme of the European Union. Views and 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.
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Targeted
audience

Yearly implementation

Periods of high heat wave risk

For the general
public

Awareness and communication campaign on
small-scale renovation work

Inventory of cool islands and public fountains
in municipalities

Promoting the state start-up “Plus fraiche ma
ville®

Awareness and communication campaign on
the behaviors to adopt at home

Information and empowerment campaign for
animal owners and keepers

Awareness and communication on the risk of
drowning

Dissemination of prevention messages in
transport

SMS broadcasting by telephone operators in
exceptional situations

For the young
people and
vulnerable
people

Mobilization of young people on universal
national service to register vulnerable people
on local registers and support climate change
awareness campaigns

Raising awareness among tutors/curators of
the need to register vulnerable persons in
communal registers

Introduction of an annual inspection of cooled
rooms and summer comfort equipment in
schools, nurseries and examination rooms.

Setting up a control system for rooms and
refreshed premises that can be used for
examinations

For the workers
and businesses

Creation of a guide for companies on work
that can be carried out in offices

8 This action is the subject of a separate factsheet

Awareness and communication campaign on
the behaviors to adopt at work

Reinforcement of labor inspection controls

Restriction of live animal transport and
management of peak activity by rendering
companies
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Targeted Yearly implementation Periods of high heat wave risk
audience

For the athletes ~ Campaign to raise awareness among sports Information for sports instructors and cultural

and spectators and cultural event organizers of best event organizers
at cultural practices in the event of heat waves
events

Information for sports instructors

For the actors in  Every year, before the summer, the Ministries The national grid operator (RTE) and the

the electrical of Energy Transition and Ecological main distribution system operator (Enedis)
sectors Transition and Territorial Cohesion organize strengthen their monitoring and response
a meeting with the main actors in the resources for heatwave and drought periods

electricity sector and the public
establishments concerned (Météo France,
Office Frangais de la Biodiversité, etc.) to
review seasonal forecasts and share
procedures in the event of a heat wave and
the methods for distributing the various
information bulletins.

These actions are implemented by the ministries concerned, in liaison with the Ministry of the Interior and Overseas
Territories where appropriate, depending on the situation and with the contributions of various associated public
operators (Ademe, Anah, France Renov, Santé Publique France, Institut National de la consommation, ), public
and private companies in the transport sector (railways, public transport, air transport, road infrastructure
operators)and local authorities (Mayors, prefects) They complement the national health crisis management and
support system managed by the Ministry of Health, as described in the interministerial instruction of May 27, 2024
on the health management of heat waves in mainland France [3].

Budget (or other cost data)

Not available

Results and impacts

Not available

Lessons learnt

Two elements stand out in the context of this action plan:

e Firstly, the need to coordinate this plan with the health crisis management plan, and to mobilize public
services from different ministries and geographical levels, as well as numerous public companies,

e On the other hand, the need to develop long-term actions to anticipate both the availability of means of
action and improve the resilience of buildings and their occupants to heatwaves.
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Sources

[1] https://www.santepubliguefrance.fr/determinants-de-sante/climat/fortes-chaleurs-canicule/notre-action/#tabs

[2] Plan de gestion des vagues de chaleur, Ministére de la Transition Ecologique, 7 juin 2023. Available at
https://www.ecologie.gouv.fr/sites/default/files/documents/08.06.2023 Plan vagues de chaleur.pdf

[3] Instruction interminitérielle n°DGS/CCS/UDP/DGOS/DGCS/DGT/DGSCGC/DGEC/
DJEPVA/DS/DGESCO/DIHAL/2024/70 du 27 mai 2024 relative a la gestion sanitaire des vagues de chaleur en
France métropolitaine. Available at https://sante.gouv.fr/IMG/pdf/instruction _vague de chaleur 2024 70.pdf
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Germany | Hamburg Green Roof Strategy

Factsheet prepared by Adrienn Gelesz (ABUD) | July 2025

Background and objectives

In cities, where concrete and asphalt absorb and radiate heat, the Urban Heat Island (UHI) effect increases the
need for space cooling. High outdoor temperatures hinder nighttime ventilation and cause a rise in the energy use
of space cooling devices. Tackling UHI is important for reducing space cooling demand. UHI can be addressed in
policies on local / municipal levels, through smart urban planning and strategies that promote green infrastructure
like pervious paving, Nature-based Solutions, including green roofs. Hamburg is an example where the installation
of green roofs is successfully promoted through policy measures. Green roofs help reduce indoor temperatures
and combat UHI by increased insulation level and using evapotranspiration to release moisture into the air, which
not only lowers energy demands for air conditioning but creates a more comfortable and sustainable living
environment.

The Green Roof Strategy of Hamburg was launched in 2014 as part of water-sensitive and heat-adapted urban
and open space development to activate previously untapped open space potential, develop opportunities for the
multiple use of open spaces, and contribute to climate protection and adaptation. Hamburg was the first major
German city to launch such a comprehensive green roof strategy, where the success of the program is due to its
comprehensive nature: it encompasses four levels of action: promotion, dialogue, demand, and support. The
initiative is in constant evolution, now including green walls and raising the bar through requiring mandatory
installation of green roofs in the building codes. The scheme was developed by the Free and Hanseatic City of
Hamburg, which is both a municipality and a city-state within the Federal Republic of Germany. The Ministry for
Environment, Climate, Energy and Agriculture (Behdrde fur Umwelt, Klima, Energie und Agrarwirtschaft — BUKEA)
is responsible for this initiative, involving several other actors and partners.

Key features

The has a long history in incorporating binding green roof regulations in land-use plans for more than 20 years. The
majority of green roofs have been achieved through regulations in development plans or urban development
contracts. To assist with the planning of green roofs, the municipality’s Ministry of Environment and Energy
(Behorde fur Umwelt und Energie) published the brochure "Green Roofs. Guidelines for Planning" with the three
main focuses of "Knowledge, Planning, Action." The brochure is intensively used by stakeholders in the city's
administration, as well as by architects and developers, such as housing cooperatives and investors, and, as
feedback and mailing requests show, in other cities. The guidelines provide support for arguments in urban land-
use planning and building permit procedures, among other areas, and standardize regulations and justifications for
green roofs in development plans.

The strategy has been extended to vertical greenery as well. The Green Wall Strategy consists of the three building
blocks "Knowledge, Communication, and Construction." The "Green Walls Handbook" has been developed for this
purpose so far, providing colorful, richly illustrated information.

Regulatory side — overarching and consensus-based

The CoolLIFE project has received funding from the LIFE Programme of the European Union. Views and 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.
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The strategy was pushed forward by Hamburg’s Environmental Ministry, while the Green Roof strategy was
developed in close cooperation with different special authorities. Integration of the common goals of the green roof
strategy into overarching strategies like the Hamburg Climate Plan, Rainwater InfraStructure Adaptation (RISA)
Strategy, and the Qualitats Offensive Freiraum (quality offensive for open space), and vice versa, increased the
strategy’s legitimacy, giving it a wide and stable foundation. The implementation is also supported by the district
authorities — to apply the developed instructions for green roofs and facades. The city of Hamburg regularly reviews
its green roof legislation, in particular the ecological quality standards for the roofs. As a result, the latest
regulations already set out requirements for the mandatory installation of green roofs. According to the Hamburg
Climate Protection Act (HmbKIiSchG), owners of buildings whose construction begins after January 1, 2027, must
permanently green any new roofs with a pitch of up to 10 degrees on at least 70% of the gross roof area, using
diverse and structurally rich vegetation, with a minimum of extensive green roofing. This requirement also applies
to significant roof renovations that begin after January 1, 2027, with the condition that the net roof area must be
greened. At the same time 30% of the roof area must be equipped with PV from January 1, 2024.

Financial support — multiple incentives

Financial support consists of direct and indirect elements. On one hand, a split wastewater fee was introduced for
buildings with green roofs, on the other hand, a voluntary program was launched to support the installation costs
for green roofs and facades, as outlined below.

Technical Support

A comprehensive set of digital, accessible information is available in for planners, builders, and associations in

the format of booklets and planning guidance, maintenance and care, and well documented case studies, including
technical, legal aspects and cost ranges that also help practical implementation. Fundamental questions regarding
fire protection and green facades are compiled in FAQs (frequently asked questions) on planning and publication

( www.hamburg.de/broschueren/ ).The platform #moinzukunft also supports active discussion on climate protection
and adaptation measures, including the green roof strategy.

The city also offers advice about green roofs free of charge through the EnergieBauZentrum and the “ZEWUmobil”

energy experts from the Centre for Energy, Water and Environmental Technology (ZEWU). Information booklets on
the case studies present not only the system specification but also include indications on the level of total costs and
benefits.

Public Relation and Dissemination

The initiative has a strong PR and dissemination background, which requires a dedicated full-time communication
officer and structured co-creation processes. An own brand is created with a website, brochures and flyers, posters
in the urban area, film contributions, and publications in daily newspapers and trade magazines as well as on social
media. Publicity campaigns are organized, with international outreach; regular meetings with multipliers from
professional associations and contributions to trade fairs, lectures and events for different stakeholders are
provided. The promotion of roof greening is also important recognition options for parties involved, it can be seen
as a flagship for sustainable companies in the city, as well as competitions are provided for individuals where green
roof and facade projects are awarded and also used to generate best practice examples and promote the funding
program.

Public recognition campaigns

The "Hamburg Award for Green Buildings" recognizes green roofs and green facades that exemplify quality,
design, and use in Hamburg and neighbouring districts. It had been opened three times, in 2017, 2022 and 2025.
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In 2025, the winners will receive a total of €6,000 in prize: €2,500 for first place, €2,000 for second place, and
€1,500 for third place. Companies who receive funding can receive recognition as "Hamburg Environmental
Partners" providing visibility to their sustainable and responsible practices.

Science-based evidence

The strength of the program also lies in the scientific research supporting the development of the promoted
solution. A federal grant was used to pay a part-time HafenCity researcher for 2-3 years. The green roof strategy
also takes advantage of joint programs for example EU funded research to support the improvement of the
implementation of green roofs and facades. These include experimenting with design options to increase
biodiversity, providing smart flow control for the water management of the roofs, and monitoring of the retention
capacity.

Implementation

One of the key aspects to the success of the program is the constant evolution of its components, with
multifaceted elements. The strategy was launched in 2014, followed by the funding scheme in 2015. In 2017, the
prize was introduced. In 2018 the study "Hamburg's Green Roofs - An Economic Assessment" was published
examining the economics of extensive green roofs in Hamburg. The same year, a flagship project of the
municipality was completed.

In 2021, the program expanded to include green facades, with support from the Green Urban Labs pilot project,
within the federal research program Experimental Housing and Urban Development (ExXWoSt). The initiative was
taken to a next level from January 1, 2024 when the Hamburg Climate Protection Act was amended with the
Climate Protection Strengthening Act that requires the combination of photovoltaic systems with vegetation, as
solar green roofs for new buildings as far as it is technically and economically feasible after 2027. The biosolar
roofs further enhance efficiency, as these solar panels will work more efficiently over green roofs, while at the same
time, shades the vegetation on the roofs, enhancing biodiversity.

Budget (or other cost data)

Hamburg itself showed leadership and an exemplary role in the implementation of the program. In 2018, €7.5
million was allocated for green roofs for public school construction. Municipal bodies are also committed to
increasing roof and fagcade greening. A flagship project is the greening of the DESY research hall in Bahrenfeld —
one of the largest building greening projects in the Hanseatic city: around 4,600 m? of facade and flat roof area of
the existing Hall 36 were planted with approximately 25,000 grasses, perennials, and climbing plants, with total
funding of €410,000 provided by Hamburg’s Environmental and Energy Authority.

Green roofs are also indirectly supported through the reduction in wastewater fee splits. As green roofs retain a
large amount of rainwater, rainwater fees can be reduced by an average of 50% for a house owner or can even be
eliminated if rainwater is fully retained on site. This is a practical example about how multiple benefits can
contribute to co-funding.

An essential point for financing the measures is blending funding sources. The necessary resources for staff to
address the action levels were financed, among other things, through federal grants and provided by the
municipalities own budget and climate adaptation funds. Material resources, such as those for public relations,
were acquired through separate printed materials and future budget appropriations. This requires long lead times
and decision-making processes, patience, and attention to seeking and finding synergies. The Hamburg’s Ministry
for Environment, Climate, Energy and Agriculture invested about € 500,000 of its own resources until 2022 for the
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implementation of the overall Green Roof. In addition, the Ministry and the Harbour City University received €
300,000 in federal grants on expenditure basis from the German Ministry of the Environment under a funding
programme supporting local activities for the adaptation to climate change.

Financial incentives boost the uptake of the implementation of the strategy: while the benefits of Nature-based
Solutions including green roofs are received by the community, most of the roofs are privately owned. Financial
incentives are particularly relevant to bring on board the general public, experts and get media attention. The
support by national funding programs from the Federal Ministry of Environment is helpful as those programs foster
the exchange also beyond the city scope.

In 2015, the Hamburg Ministry for Urban Development and Environment allocated €3,5 million to encourage green
roof construction on both new and renovated buildings in Hamburg. In the first six years, 280 applications had been
submitted, and 86,000 m? of green roofs had been approved, receiving over €2 million in total. Private individuals
and companies applied equally for the grants. The buildings where the green roofs were installed were mainly new
buildings (75%). The initial funding rate was 60 % for the installation costs of the green roof, with a limit of 50.000 €
per building. In 2020, the funding program was extended for five years, and subsidies were increased by 20% due
to rising construction costs, as well as expanded to include facade greening.

In 2023, the green roof strategy funding program has been endowed with a further €3.5 million and is currently
available until the end of 2026. Property owners will receive grants of 60 % of the construction costs for private
owner-occupiers and homeowners’ associations and between 40% and 60% for commercial applicants, for
new or existing buildings. Funds can be applied for voluntarily by planning to install at least 20 m? of green roofing
with a soil layer of at least 8 cm in depth. Green roofing measures for residential and non-residential buildings are
subsidized with up to €100,000 per applicant via the Hamburg IFB bank.

An estimation from 2021 calculated at least €22 million investment in the creation of green roofs in Hamburg over
seven years, based on the growth of 50 hectares of green roofs in Hamburg.

Results and impacts

The study "Hamburg's Green Roofs - An Economic Assessment" from 2018 concluded that the cost of building a
green roof amounts to about 0.4-1.3% of a buildings’ overall construction costs. Repair costs are on the hand
smaller, as thanks to the protection from climate impacts, the life expectancy of a green roof increases to 30-50
years compared to the 15-25 years of black roofs (i.e. without greening). In contrast, a black roof is subject to
regular renovation cycles every 15-25 years. When considering life-cycle costs over a 40-year period, the black
roofs and green roofs have similar costs. On the benefit side, green roofs reduce cooling needs through a higher
thermal inertia and summer the evaporative cooling and have advantages on a wider scale. While this had not
been quantified for Hamburg, A study conducted by Niachou in Greece revealed that green roofs can reduce the
energy utilized for cooling from 2 % up to 48 % with an indoor temperature reduction up to 4 K. Apart from the
reduction of UHI already mentioned, social benefits if are seen when used as an open space, they provide an area
for biodiversity, increase air quality, and offer an increase in performance if installed together with solar panels.
Direct cost benefits can come from the “green added value” of usable intensive green roofs, which increases rental
income by 6-8%, according to an estimate by TUV Siiddeutschland.

GIS-based research evaluated the potential impact of the program, assessing that over 40% of the city's roofs are
flat and suitable for greening. In the first seven years of the program, until 2021, the area of green roofs in
Hamburg had increased by approximately 50 hectares. The total urban green roof area was reported to be
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approximately 175 hectares, of which 39% was created in residential buildings, 35% in industrial and commercial
buildings, and 26% in other buildings. Half of Hamburg's roofs are flat or low sloping, where the share of green
roofs was approximately 5%.

Lessons learnt

The success of the strategy lies in the comprehensive approach through multiple actions including regulatory,
financial, participatory and informational branches. By recognizing the synergies of different positive aspects (i.e.
reducing energy demand directly and through UHI, improved rainwater management and increasing biodiversity)
involving all bodies of the city in the process with regular updates about the progress helped raise the awareness of
the topic and show the successful implementation.

The main challenges were mentioned as low technical knowledge and trust. Real estate industry and planners
were identified as key stakeholders in the field of green building projects, who need to be convinced with sufficient
evidence-based arguments to support the implementation — e.g. in aspects of fire safety, water retention potential,
and also maintenance issues were raised. For example, the increased presence of animals, e.g. the case of
seagulls breeding on a large green roof during spring were not celebrated by all parties — which calls for dialogues
and awareness raising as well as management needs.

However, through well composed, detailed educational materials, cutting-edge scientific research, the barriers
are being overcome, which result in the project being a beacon for cities worldwide. To take the strategy to the next
level, further challenges need to be addressed. For example, in lack of correlations for noise mitigation and air
quality improvement of green walls, these concepts are difficult to make mandatory in the planning sector. There is
still room for research to provide suitable scientific evidence.

Sources

e Grundachstrategie fir Hamburg — Zielsetzung, Inhalt und Umsetzung, Available at: https://www.buergerschaft-
hh.de/parldok/dokument/44644/20 11432 einzelplan_6_behoerde fuer_stadtentwicklung und umwelt gruen
dachstrategie fuer_hamburg zielsetzung inhalt und umsetzung#navpanes=0, Accessed: 02.07.2025

e Hamburg Green Roof Strategy: Strategie fur Grine Dacher und Fassaden, Available at:
https://www.hamburg.de/politik-und-verwaltung/behoerden/bukea/themen/hamburgs-gruen/gruendach-und-
gruene-fassaden, Accessed: 02.07.2025

e Hamburgisches Gesetz zum Schutz des Klimas (Hamburgisches Klimaschutzgesetz - HmbKIiSchG) vom 20.
Februar 2020, Available at: https://www.landesrecht-hamburg.de/bsha/document/jir-
KlimaSchGHA2020rahmen, Accessed: 02.07.2025

e Green Hamburg:Green Roofs, Available at: https://www.hamburg.com/residents/green/green-roofs-19000,
Accessed: 02.07.2025

e Green roofs, Guidelines for Planning. Available at:
https://www.hamburg.com/resource/blob/1057972/36db7143a42e38227e10190fc8262bb2/d-guidelines-
data.pdf

e Strategie Griine Fassaden — Zielsetzung, Inhalt und Umsetzung, 16.04.2024. Available at:
https://www.buergerschaft-
hh.de/parldok/dokument/87095/22 14976 _strategie gruene fassaden zielsetzung_inhalt_und umsetzung#na
vpanes=0, Accessed: 02.07.2025

e Guide to the Care and Maintenance of Green Roofs, German Original: Handreichung Zur Pflege Und Wartung
Von Dachbegriinungen, Available at:
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https://www.hamburg.de/politik-und-verwaltung/behoerden/bukea/themen/hamburgs-gruen/gruendach-und-gruene-fassaden
https://www.hamburg.de/politik-und-verwaltung/behoerden/bukea/themen/hamburgs-gruen/gruendach-und-gruene-fassaden
https://www.landesrecht-hamburg.de/bsha/document/jlr-KlimaSchGHA2020rahmen
https://www.landesrecht-hamburg.de/bsha/document/jlr-KlimaSchGHA2020rahmen
https://www.hamburg.com/residents/green/green-roofs-19000
https://www.hamburg.com/resource/blob/1057972/36db7143a42e38227e10190fc8262bb2/d-guidelines-data.pdf
https://www.hamburg.com/resource/blob/1057972/36db7143a42e38227e10190fc8262bb2/d-guidelines-data.pdf
https://www.buergerschaft-hh.de/parldok/dokument/87095/22_14976_strategie_gruene_fassaden_zielsetzung_inhalt_und_umsetzung#navpanes=0
https://www.buergerschaft-hh.de/parldok/dokument/87095/22_14976_strategie_gruene_fassaden_zielsetzung_inhalt_und_umsetzung#navpanes=0
https://www.buergerschaft-hh.de/parldok/dokument/87095/22_14976_strategie_gruene_fassaden_zielsetzung_inhalt_und_umsetzung#navpanes=0
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https://www.hamburg.de/resource/blob/281470/22765cf92819e26bf434e43936dc2427/d-handreichung-pflege-
und-wartung-data.pdf

Case study: Grindachquartier Am Weissenberge, Available at:
https://www.hamburg.de/resource/blob/282082/933c5f709eba8372d450df919fbb447b/d-steckbrief-
gruendachquartier-am-weissenberge-data.pdf

Case study: St. Pauli Bunker, Available at:
https://www.hamburg.com/resource/blob/1058802/54ba9a567b8217418c5953e4d5a8e565/st-pauli-bunker-
web-2-data.pdf

#moinzukunft website: Dachbegriinung in Hamburg, Available at:
https://www.moinzukunft.hamburg/foerderung-und-beratung/dachbegruenung-785182, Accessed: 02.07.2025
Dr. Hanna Bornholdt: Sieben Jahre Erfahrung mit der Griindachstrategie — eine Bilanz Wie Hamburg mehr
Déacher und Fassaden begriinen will, 11.10.2021, https://stadtundgruen.de/artikel/sieben-jahre-erfahrung-mit-
der-gruendachstrategie-eine-bilanz-wie-hamburg-mehr-daecher-und-fassaden-begruenen-will-5500, Accessed:
02.07.2025

Daniela Rizzi, Shreya Utkarsh and Roger Roca Vallejo: REGREEN Project Fact Sheet: Green Roof Strategy of
Hamburg, without date, https://www.regreen-project.eu/wp-content/uploads/REGREEN-factsheet-GREEN-
ROOF-STRATEGY_Collaborative-Governance-Hamburg -London_neu.pdf Accessed: 02.07.2025

Umwelt, Klima, Energie, Agrarwirtschaft: Griindachférderung: Auf die Dacher — fertig — grin!,
https://www.hamburg.de/politik-und-verwaltung/behoerden/bukea/themen/hamburgs-gruen/gruendach-und-
gruene-fassaden/gruendachfoerderung-281220 Accessed: 02.07.2025

IFB Hamburg: Hamburger Grindachférderung. Available at: https://www.ifbhh.de/foerderprogramm/hamburger-
gruendachfoerderung, Accessed: 02.07.2025

Climate Adapt: Case Studies: Four pillars to Hamburg’s Green Roof Strategy: financial incentive, dialogue,
regulation, and science, Available at. https://climate-adapt.eea.europa.eu/en/metadata/case-studies/four-
pillars-to-hamburg2019s-green-roof-strategy-financial-incentive-dialogue-regulation-and-science

Hamburg‘s Green Roofs An Economic Evaluation, 2017. Available at:
https://www.hamburg.com/resource/blob/1057968/4f3ba7ede2a8a5e1038f73e5f24a75b9/d-economic-
evaluation-data.pdf

A. Niachou, K. Papakonstantinou, M. Santamouris, A. Tsangrassoulis, G. Mihalakakou, Analysis of the green
roof thermal properties and investigation of its energy performance, Energy and Buildings. 33 (2001) 719-729.
https://doi.org/10.1016/S0378-7788(01)00062-7

st Cool
%" LIFE

38


https://www.hamburg.de/resource/blob/281470/22765cf92819e26bf434e43936dc2427/d-handreichung-pflege-und-wartung-data.pdf
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https://www.moinzukunft.hamburg/foerderung-und-beratung/dachbegruenung-785182
https://stadtundgruen.de/autorinnen-und-autoren/bornholdt-hanna
https://stadtundgruen.de/artikel/sieben-jahre-erfahrung-mit-der-gruendachstrategie-eine-bilanz-wie-hamburg-mehr-daecher-und-fassaden-begruenen-will-5500
https://stadtundgruen.de/artikel/sieben-jahre-erfahrung-mit-der-gruendachstrategie-eine-bilanz-wie-hamburg-mehr-daecher-und-fassaden-begruenen-will-5500
https://www.regreen-project.eu/wp-content/uploads/REGREEN-factsheet-GREEN-ROOF-STRATEGY_Collaborative-Governance-Hamburg_-London_neu.pdf
https://www.regreen-project.eu/wp-content/uploads/REGREEN-factsheet-GREEN-ROOF-STRATEGY_Collaborative-Governance-Hamburg_-London_neu.pdf
https://www.hamburg.de/politik-und-verwaltung/behoerden/bukea/themen/hamburgs-gruen/gruendach-und-gruene-fassaden/gruendachfoerderung-281220
https://www.hamburg.de/politik-und-verwaltung/behoerden/bukea/themen/hamburgs-gruen/gruendach-und-gruene-fassaden/gruendachfoerderung-281220
https://www.ifbhh.de/foerderprogramm/hamburger-gruendachfoerderung
https://www.ifbhh.de/foerderprogramm/hamburger-gruendachfoerderung
https://climate-adapt.eea.europa.eu/en/metadata/case-studies/four-pillars-to-hamburg2019s-green-roof-strategy-financial-incentive-dialogue-regulation-and-science
https://climate-adapt.eea.europa.eu/en/metadata/case-studies/four-pillars-to-hamburg2019s-green-roof-strategy-financial-incentive-dialogue-regulation-and-science
https://www.hamburg.com/resource/blob/1057968/4f3ba7ede2a8a5e1038f73e5f24a75b9/d-economic-evaluation-data.pdf
https://www.hamburg.com/resource/blob/1057968/4f3ba7ede2a8a5e1038f73e5f24a75b9/d-economic-evaluation-data.pdf
https://doi.org/10.1016/S0378-7788(01)00062-7

Good Practices

Germany | Refrigeration and air conditioning
systems (Kalte- und Klimaanlagen)

Factsheet prepared by Anne-Sofie Nejsum and Giulia Conforto (e-think) | September 2025

Background and objectives

The Climate Action Program 2030, adopted in October 2019, set measures across all sectors to achieve
Germany’s climate goals. In the field of refrigeration and air-conditioning, these include improving energy efficiency,
reducing cooling demand, and cutting emissions from fluorinated greenhouse gases.' National Climate Initiative
(NKI) of the Federal Ministry for Economic Affairs and Climate Protection supports and initiates climate
protection projects throughout Germany. On this basis, the Ministry issued the funding directive for the
Promotion of Refrigeration and Air Conditioning Systems with Non-halogenated Refrigerants in Stationary
Applications of February 12, 2024, implementing EU Regulation 517/2014 on fluorinated greenhouse gases, and
creating the current funding scheme: Refrigeration and air conditioning systems (Kalte- und Klimaanlagen).
The Federal Office for Economic Affairs and Export Control (BAFA) is responsible for processing funding
applications and disbursing grants. The scheme will expire by December 31, 2026, at the latest.2

Its operational objectives are to achieve annual cumulative energy savings of 270 GWh net (580 GWh gross)
and greenhouse gas reductions of 65,000 tons CO, equivalent net (180,000 tons gross), while supporting the
market penetration of energy-efficient, climate-friendly technologies in companies and other commercial
operators.!]

Key features

The funding is available to commercial users, including companies, non-profit organisations, municipalities (local
authorities, special purpose associations, and municipal enterprises), universities and schools, hospitals, church
institutions, and contractors (commissioned by the property owner, lessee, or tenant). Private individuals are
explicitly not eligible, and federal states/their institutions/state-owned companies are generally excluded, with
exceptions for the listed institutions.

Funding is provided as a non-repayable grant and is structured based on either de minimis aid (primary basis for
funding, must not exceed EUR 300,000) or the General Block Exemption Regulation (AGVO) (If De minimis
Threshold Exceeded). The subsidy is limited to 200,000 euros per measure and a maximum of 50% of the eligible
expenditure.

Projects started before the grant notification are ineligible, and non-compliance with procurement rules (ANBest-
P/Gk) can result in retroactive revocation. Grant recipients also receive a “de minimis certificate,” which must be
kept for ten years, presented on request, and included in future applications; if not submitted on time, approval
lapses and funds plus interest may be reclaimed. The decommissioning of a subsidised facility generally leads to
the revocation of the subsidy./?!

The CoolLIFE project has received funding from the LIFE Programme of the European Union. Views and 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.
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Eligibility Criteria and Measures for Systems

Additional Subsidies

Mandatory documents for
proof of Use

Installation of cooling units/chillers and recooling
systems, heat pumps for waste heat utilisation,
and components and systems (such as deep-
freeze stages, air coolers/evaporators, (adiabatic)
recoolers, thermal storage (hot/cold water, ice,
latent heat), cooling brine circuits, components for
heat pump operation and waste heat utilisation,
and control/regulation technology for pre-cooling
and free cooling operation)

An additional 15% increase
in funding for the refrigeration
unit can be granted for heat
pump operation (outdoor
evaporator).

A 5% increase in subsidy for
the refrigeration unit is
possible for components for
waste heat utilisation.

Online form, flow diagram of
the installed system, efficiency
certificate (BAFA Efficiency
Check or Quality Seal for RLT
systems), proof of
commissioning (if
renewables), supply/service
contract, acceptance report,
contractor declaration, and
maintenance contract/proof,
invoices

Retrofitting of dry coolers as pre-coolers or free
coolers

Same as above

Integration of renewable energy systems

A one-off lump sum of €2,000
for solar thermal systems

Same as above

Efficiency retrofitting of small compression
refrigeration or air conditioning systems with
fluorinated refrigerants

A flat rate of 750 euros is
provided for control and
regulation technology for pre-
cooling and free cooling
operation

Online form, BAFA efficiency
check results, supply/service
contract, contractor
declaration (efficiency
upgrades), invoices

Implementation

The Federal Office for Economic Affairs and Export Control (BAFA) is the primary administrative body,
commissioned by the Federal Ministry for Economic Affairs and Climate Protection (BMWK) to implement the
funding guideline. Expert Contractors (Fachunternehmer) are the specialized companies that carry out the
installation, retrofitting, or conversion work. The Federal Court of Auditors ("Bundesrechnungshof") and the
auditing bodies of the European Union are entitled to examine all submitted documents and processes related

to the funding.ll

Implementation of the scheme (translated from the application process diagram)3
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Rejection

Fact Clarification
(Application)

Application

| Grant Notification

Fact Clarification
(Proof of Use)

‘Withdrawal /

Proof of Use !
Revocation

Implementation of Measure

Operating Data
Reports

Request /
Reminder

Payout

Budget (or other cost data)

It is not possible to find an overall budget for the current funding scheme or details on its administrative costs.
However, the most recent evaluation finalized in August 2023, covers the funding years from 2008 until 2021:
Between 2008 and 2021, €242.9 million in funding was disbursed (€26.8 million in 2008—-2011, €69.7 million in
2012-2014, €49.9 million in 2015-2017, €53.5 million in 2018-2019, €43.0 m in 2020-2021). With the following
application areas in 2020-2021: Supermarket refrigeration systems: €31 million (72% of total), Other systems
("Sonstige Anlagen"): €8.6 million (20% of total), and Sorption refrigeration systems: €3.39 million (8% of total).*

Results and impacts

Number of Participants/Projects: In the 2020-2021 evaluation period, 903 operators of refrigeration and air
conditioning systems received funding. Historically, from 2008 to 2021, a total of 3,783 projects were funded. The
annual number of funded projects varied: 245 (2008-2011), 742 (2012-2014), 865 (2015-2017), 1,028 (2018-2019),
and 903 (2020-2021).

Actions Implemented per Type of Action/Application Area: In the 2020-2021 period, most funding went to
supermarket refrigeration systems (589 projects, 65%), followed by "other systems" ("Sonstige Anlagen") at
250 projects (28%), and sorption refrigeration systems at 64 projects (7%). Historically, from 2008 to 2021, a total
of 2,122 supermarket systems (56%), 411 sorption refrigeration systems (11%), and 1,250 other/climate
systems (33%) were funded.

Cooling Capacity (Kalteleistung): The total cooling capacity of funded systems in 2020 was 69,239.9 kW (495
plants) and in 2021 was 55,371.7 kW (408 plants). Over the program's history (2008-2021), the total cooling
capacity of funded systems was 873.7 MW.

Lessons learnt

A significant finding from the 2020-2021 evaluation is the presence of considerable deadweight and displacement
effects, particularly in the supermarket refrigeration sector. The evaluation found that approximately 30% of
funded recipients would have installed a less innovative solution or not invested at all without the
program's support. Specifically, 63% of supermarket refrigeration applicants indicated they would have installed
the same technology at the same time, even without funding. This high "Mitnahmeeffekt" (deadweight effect)
suggested that in this segment, the required standards for funded systems largely correspond to the current state
of the art, which leads to evaluators explicitly recommending excluding supermarket refrigeration systems
from future funding from January 2023.
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The 2024 version of the directive includes the following lessons: Funding amounts for de minimis aid have been
increased by 10% to maintain incentive effect given rising costs; “Efficiency retrofitting of small systems" and
"retrofitting of dry coolers" were added as new funding criteria; The "BAFA Efficiency Check for Refrigeration and
Air Conditioning Systems" became mandatory for compressors with an electrical power consumption of 20 kW or
more, ensuring a minimum energy efficiency standard (MEPS) is met, verifiable via a Seasonal Energy
Performance Ratio (SEPR) calculation. This strengthens the focus on demonstrable energy efficiency beyond
general technical requirements. The evaluators' recommendation to exclude supermarket refrigeration systems
from funding was implemented from January 2023, based on their finding of high deadweight effects in this area.

Sources

T Bundesministerium fiir Wirtschaft und Klimaschutz. (2024). Férderrichtlinie zur Férderung von Kélte- und
Klimaanlagen mit nicht-halogenierten Kéltemitteln in stationdren Anwendungen im Rahmen der Nationalen
Klimaschutzinitiative(NKI) [Report].
https://www.klimaschutz.de/sites/default/files/mediathek/dokumente/Ka%CC%88lte-Klima-RL _Novelle2024 0.pdf

2 Kélte- und Klimaanlagen. (n.d.).
https://www.bafa.de/DE/Energie/Energieeffizienz/Klima Kaeltetechnik/klima kaeltetechnik _node.html

3 Férderung von Kalte- und Klimaanlagen. (2024). In Bundesministeriums fiir Wirtschaft und Klimaschutz &
Bundesamt fur Wirtschaft und Ausfuhrkontrolle, Férderung Von Kélte- Und Klimaanlagen Merkblatt [Report].
https://www.bafa.de/SharedDocs/Downloads/DE/Energie/kki_formular_foerderung_kka.pdf

4 Klinski, S., Oko-Institut, Nissen, C., & Ludig, S. (2023). Evaluation 2020/2021 der Richtlinie zur Férderung von
MaRnahmen an Kalte- und Klimaanlagen im Rahmen der Nationalen Klimaschutzinitiative (NKI) “Kalte-Klima-
Richtlinie.” In Evaluation Kélte-Klima-Richtlinie (p. 3). Oko-

Institut. https://www.klimaschutz.de/sites/default/files/mediathek/dokumente/A3 K%C3%A4lte-Klima-

Richtlinie Eval 2021.pdf

st Cool
X LIFE

42


https://www.klimaschutz.de/sites/default/files/mediathek/dokumente/Ka%CC%88lte-Klima-RL_Novelle2024_0.pdf
https://www.bafa.de/DE/Energie/Energieeffizienz/Klima_Kaeltetechnik/klima_kaeltetechnik_node.html
https://www.bafa.de/SharedDocs/Downloads/DE/Energie/kki_formular_foerderung_kka.pdf
https://www.klimaschutz.de/sites/default/files/mediathek/dokumente/A3_K%C3%A4lte-Klima-Richtlinie_Eval_2021.pdf
https://www.klimaschutz.de/sites/default/files/mediathek/dokumente/A3_K%C3%A4lte-Klima-Richtlinie_Eval_2021.pdf

Good Practices

Germany | KfW programmes for energy-
efficient cooling, shading, and passive
retrofits

Factsheet prepared by Anne-Sofie Nejsum and Giulia Conforto (e-think) | September 2025

Background and objectives

The Federal Funding for Efficient Buildings (BEG) was initiated on January 1, 2021, under the Building Energy
Act, part of Germany’s 2030 Climate Action Program (BAFA, 2025a), replacing previous schemes for energy
efficient construction and renovation of buildings.

As an incentive scheme, its purpose is to stimulate investments that improve energy efficiency and expand the
share of renewables in heating and cooling, thereby reducing CO2 emissions in the building sector (KfW, 2025).
BEG comprises three sub-programs: BEG WG (residential buildings), BEG NWG (non-residential buildings), and
BEG EM (individual measures). The Kreditanstalt fir Wiederaufbau (KfW) administers loan funding for WG and
NWG, and since January 1, 2024, has also been responsible for certain EM grants (heat generation systems,
excluding construction, conversion, extension, and the connection to new building networks) (BAFA, 2025b).

Key features

Administration: KfW provides loan funding across all BEG types, as well as grants for specific heat generation
systems under BEG EM (measures 5.3 a-f and h-j), and for municipal applicants under BEG WG and BEG
NWG. It is possible to apply for funding under both the BEG EM and BEG WG/BEG NWG schemes at the same
time (KfW, 2025).

Applicants include investors such as homeowners, housing owner associations, contractors, companies, non-
profit organizations, and municipalities. Projects must be implemented in Germany and demonstrably improve
energy efficiency and reduce greenhouse gas emissions.

Funding is conditional on compliance with minimum technical requirements (TMA). An Energy Efficiency
Expert (EEE) is generally required for individual measures on the building envelope, plant engineering (excluding
heating), and expert planning/construction supervision, individual renovation roadmap (iSFP) bonus, or
construction/modification of building networks.

Eligible costs include materials, professional installation, commissioning of systems, and necessary environmental
measures (e.g., scaffolding, disposal of old systems). Both gross costs (incl. VAT) and net costs (if VAT is
deductible) are considered (KfW, 2025).

Energy-efficient cooling, shading, and passive retrofits are primarily eligible in the KfW programs under the BEG
EM programs (for individual measures), but also eligible as components of comprehensive renovations under BEG
WG and BEG NWG (BMWK, 2023; KfW, 2025), as shown in the table below.

The CoolLIFE project has received funding from the LIFE Programme of the European Union. Views and 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.
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Scheme Eligibility Measures Incentive Rate

BEG EM - Cooling (Section
5.2(d) - for non-residential
buildings: refrigeration
technology for room

Grant subsidy rate cover 15% of
eligible costs, plus 5% points with iSFP
bonus. For both grants and loans,
eligible costs are capped at €500/m? of

Heat-driven refrigeration (utilizing CHP or
waste heat), controlled compression
refrigeration, and related services, such
as hydraulic balancing and insulation of

cooling)

heating/cooling distribution pipes and
fittings

net floor space (loans max €5 million
per project).

BEG EM - Shading (Section
5.1(c) — Summer heat

Replacement or initial installation of
external sun protection with optimized

Same as above, however, for grants,
the cap is €30,000 per residential unit

daylight control (e.g., shutters, roller
shutters, venetian or external blinds,
awnings parallel to windows)

(up to €60,000 with iSFP bonus), or
€500/m? of net floor space for non-
residential buildings. For loans, the
cap is €120,000 per residential unit or
€500/m? of net floor space (max. €5
million per project) for non-residential
buildings

protection)

BEG EM - Passive Retrofits Insulation of exterior walls, roof surfaces, Same as above
(section 5.1 — Building and floor areas, plus installation or
envelope) renewal/replacement of windows, doors,

roof glazing, curtain walls, and eligible gates.

Implementation

The BEG is funded by the BMWK. KfW administers loans for all BEG types and grants for certain BEG EM heat
systems, as well as municipal applicants under BEG WG and BEG NWG.

Main Steps in Implementing KfW Loan Programs

1. Project Planning: Applicants engage an Energy Efficiency Expert (EEE) or contractor to prepare a Technical
Project Description (TPB). Contracts are conditional on funding approval (BAFA, 2025b).

2. Application: Submitted via the applicant's financial institution (house bank), which liaises with Kfw (BMWK,
2023).

3. Loan approval: KfW issues a commitment; Funds must be drawn within 12 months (up to 36 months with
possible fees) (BMWK, 2023).

4. Implementation: Measures are carried out after the loan commitment (BAFA, 2025b).

5. Completion: Invoices are paid; an EEE/contractor provides a Technical Project Verification (TPN) confirming
compliance and eligible costs, submitted via the house bank (BMWK, 2023).
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Main Evolutions of the Scheme Over Time (Relevant to KfW)

e Shift in responsibility (January 2024): Grant funding for most heat generation systems under BEG EM
(excluding construction, conversion, and extension of building networks) moved from BAFA to KfW.

e Extended Approval Period (January 2024): The approval period for the binding reservation of funds was
extended to 36 months, this period can no longer be extended (BMWK, 2023).

e Climate Speed Bonus: Owner-occupiers replacing old heating systems receive a 20 percentage points
start bonus until 2028, with a gradual phase-out by January 2027 (BMWK, 2023).

e Heat Pump Requirements: From January 2025, only grid-friendly heat pumps will be eligible for
subsidies; From January 2026, stricter noise limits on air-to-water heat pumps. From January 2028, only
natural refrigerant heat pumps will be eligible for funding.

e The Heat Generator Portal (August to November 2025) will improve listing, public announcement of
eligible heat generators, management, and more transparent, filterable technical data (BAFA, 2025a).

Budget (or other cost data)

The BEG is financed by the Federal Ministry for Economic Affairs and Climate Action (BMWK), which commissions
annual independent evaluations (latest as of February 2025, about funding year 2023; carried out by Prognos, ifeu,
FIW, ITG). In 2023, BMWK allocated about €11 billion, with €7.6 billion actually disbursed (€6.5 billion in grants
and subsidies, €1.1 billion in interest rate subsidies). The grantees themselves invested around €30 billion in
renovation projects (BMWK, 2025).

In 2023, BEG triggered investments of €9.4 billion in residential building (federal funds: €2.1 billion) and €1.7 billion
in non-residential buildings (federal funds: €0.5 billion). Individual measures mobilised €15.2 billion in residential
(federal funds: €4 billion) and €4.7 billion in non-residential projects (federal funds: €1 billion). Around 0.4% of total
BEG funds were spent on administration, covering consulting, application processing, approvals, IT systems, and
public relations work. Costs for BMWK activities are not included (BMWK, 2025).

Results and impacts
Outputs and impacts 2023 (BMWK, 2025).

Projects: 286,470 cases funded, covering 688,808 residential units. 89% of applicants were private building
owners.

Programme split: BEG EM renovation accounted for 95% of cases, 64% of total investment volume, and 78% of
funding, with 22% for BEG WG and BEG NWG.

Focus area: In BEG EM, 47% of funding cases (40% of investments) targeted the building envelope, and 44% of
funding cases targeted heating technology (40% of investments)

Impacts: 2.5 Mt CO2 savings annually (92% from BEG EM). 7.5 TWh of primary energy and 7.4 TWh of final
energy per year saved.

Economic effect: €25.8 billion in value creation and ~ 359,000 jobs.
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Lessons Learnt

The BEG program exceeded its 2023 Greenhouse Gas (GHG) emissions reduction target by 109%, with
individual (BEG EM) being the primary contributor. The funded measures are projected to save 7.5 TWh of primary
energy or 7.4 TWh of final energy annually, reducing CO2 equivalents by 2.2 million tons annually. Economically,
the program generated €25.8 billion in value and supported approximately 359,000 full-time equivalent jobs
in 2023, primarily benefiting local construction companies. The program demonstrates a leverage effect of 5.9 by
generating around €21 billion in additional investments. Notably, BEG EM are significantly more cost-effective
and efficient for achieving energy and GHG savings than systemic renovations, largely contributing to the
program's overall economic viability. Program efficiencies improved in 2023, partly due to discontinuing funding for
new buildings and lower funding rates (BMWK, 2025).

Sources

BAFA, 2025a. BAFA - Férderprogramm im Uberblick [WWW Document]. https://www.bafa.de/. URL
https://www.bafa.de/DE/Energie/Effiziente_Gebaeude/Foerderprogramm_im_Ueberblick/foerderprogramm_im_ueb
erblick_node.html;jsessionid=CA056988F3C96AE7EC7E08F9649CFD40.intranet662 (accessed 9.15.25).

BAFA, 2025b. Allgemeines Merkblatt zur Antragstellung Bundesforderung fur effiziente Gebaude —
EinzelmaRnahmen (BEG EM) — Zuschuss.

BMWK, 2025. Summary Report Evaluation BEG 2023. BMWK.
BMWK, 2023. Richtlinie fur die Bundesférderung fur effiziente Gebdude — Einzelmallinahmen (BEG EM).

KfW, 2025. Bundesférderung fur effiziente Gebaude: Infoblatt zu den férderfahigen MalRnahmen und Leistungen -
Sanieren.
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Greece | Residential Energy Renovation
Programme: E¢OIKOVOUW-AUTOVOUW
(Exsoikonomo-Autonomo)

Factsheet prepared by Evangelos Kyrou (ABUD) | July 2025

Background and objectives

The “Exsoikonomo” programme is Greece’s flagship residential deep energy renovation scheme, which was
introduced to raise Greece’s sluggish renovation rate and reduce household energy consumption.

It was initially launched in 2013, as the continuation of the successful Programme “Energy Saving at Home”. The
latest iteration, “Exsoikonomo-Autonomo”, was launched in December 2020 with higher subsidy rates and more
streamlined processes, designed to:

* Improve residential building energy performance and reduce energy bills.

» Enhance comfort, including a growing emphasis on summer overheating control and space cooling concerns.
» Promote active and passive technologies in Greek homes.

 Decrease carbon emissions from the residential sector.

The programme is aligned with the EU Renovation Wave objectives and funded under the National Recovery and
Resilience Plan “Greece 2.0”. The target is to upgrade the Greek housing stock and tackle energy poverty, via tailored
grants and loans administered by the Ministry of Environment and Energy. Specific operational objectives include:

* Energy savings: Achieve at least 30% reduction in primary energy use per dwelling.

» Scale: Renovate tens of thousands of residences per year, with quotas per region to ensure balanced uptake.

» Equity: Prioritise vulnerable households via an explicit low-income budget (€100 M) and extra top-up rates.

* Quality: Promote high-performance interventions, i.e., insulation, efficient HVAC, solar thermal, executed by
certified professionals.

Key features

Eligibility: Private homeowners, i.e., houses, apartments, and multi-apartment buildings (when ownership structure
permits collective works).

Subsidy rates: 40-85%, depending on income category, type of intervention, and building location:

* 65-85% for lower-income households (< €20k annually), including energy poverty and COVID-19 bonuses
[income brackets determine base subsidy from 55% to 65% of eligible costs, plus a 10% “energy-poverty”
premium and a 10% “COVID-19” bonus (up to 85 % total)].

» 40-65% for higher-income applicants.

Interest-free loan supplement via Hellenic Development Bank covers the remaining expenses.
Eligible measures include:

» Thermal envelope upgrades: Thermal insulation (walls, roof, floor) and replacement of window frames.
* Installation of heat pumps, A/C units and high-efficiency HVAC systems.

+ Solar thermal systems and PV panels.

» Shading systems, e.g., blinds, awnings, external solar protection.

The CoolLIFE project has received funding from the LIFE Programme of the European Union. Views and 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.




D4.3. RECOMMENDATIONS FOR ENHANCED AND INTEGRATED STRATEGIES, POLICIES AND SCHEMES
RELEVANT FOR SPACE COOLING — ANNEXES

» Passive cooling strategies, e.g., night ventilation, white-roof treatments.
* Smart-home energy monitoring and automation systems.

There are expenditure caps, e.g., a maximum of €6k for solar water heaters, €25k for solar thermal installations.
Moreover, there is loan complement — partner banks, e.g., NBG and Eurobank, offer “eco-loans” covering up to 70%
of project cost, with a fixed rate and no pre-notation mortgage.

Energy performance requirements: Achieve at least a 3-class improvement in EPC rating or reach class B (steady-
state). Third-party inspections (energy audits) pre- and post-implementation are mandatory for each household.

Implementation
Governance:

e Ministry of Environment & Energy (MoEE) (YINEN): Programme design, legal framework and overall
supervision.

e Technical Chamber of Greece (TEE): Administrative coordination and help-desk support.

e Centre for Renewable Energy Sources (CRES, Greek energy agency): Monitoring, measurement, control
and verification of savings under “Autonomo” phase.

Additional support: Hellenic Development Bank (HDB) and other banks, e.g., NBG and Eurobank.

Application process: Performed via online platforms with support from certified energy auditors and contractors.
Documents required include Energy Performance Certificate (EPC) calculation and income declaration.

Energy audits: Conducted before and after work to verify compliance. Linked to KENAK standards (Greek Building
Energy Code), including summer-comfort metrics.

Timeline: Projects must be completed within approximately 12 months after contract approval.

Customer journey:
1. Homeowner registers and submits basic data via gov.gr portal or regional TEE offices.
2. Energy audit and cost-quotation by accredited technician.
3. Online submission of application; grant decision within statutory timeframe (~90 days).
4. Contracting works, completion, inspection, verification, and final grant disbursement.

Evolutions & IT improvements:

Post-2021 digital platform enhancements streamlined document upload and eased audit scheduling, thus reducing
dropout rates by an estimated 20%.

Budget (or other cost data)
Programme budget (for 2021 cycle): €632 million (75% subsidy rate, plus regional/top-up premiums):

» Dedicated allocations, e.g., €100 million for low-income households.
» An additional €110 million tranche has opened since 2023, exclusively for energy-vulnerable households.

Total allocated funding for 2021-2026: €1.3 billion (across multiple cycles, i.e., 2021, 2023, and 2025).
Source of funding: EU Recovery and Resilience Facility, Cohesion Funds, and national contributions.
Caps: €50,000 per home, €80,000 for type B buildings, €290,000 for multi-apartment buildings.

* Interest-free loan (100% interest subsidy), with caps based on household and building type.
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Results and impacts
Outputs (by 2019):

» Approximately 130,000 buildings had been renovated under “Exoikonomo | & 11’ (2010-2019). Similar uptake
was expected with the “Autonomo” round.

» Annual energy savings 853 GWh/year (30% per building) and approximately 612 kt CO,/year reduced.
Outputs (by 2024):

e Over 120,000 applications had been submitted (2021-2024) (with a growing interest in shading and cooling
upgrades), from which over 30,000 applications had been approved nationwide. Total approved applications
amounted to contracts worth over €220 million.

e Dedicated roll-out in energy-vulnerable segment: 2,500 households were supported in the second phase
alone.

e Estimated annual energy savings >1,000 GWh/year (average 232 % primary energy reduction per dwelling)
and carbon emissions savings ~300 ktCO./year.

Shift in priorities: While early rounds focused on heating and insulation, recent calls showed growing uptake of
space cooling and shading solutions, i.e., “Exsoikonomo-Autonomo” prioritised space cooling through both shading
and insulation.

Social benefits: Average energy bill savings ~€450/year per household, improved thermal comfort, health, and living
standards overall, increased property value, heated interest and increased market for energy service companies
(ESCOs), energy auditors, smart-home systems and other automation technologies.

Lessons learnt

e Integrating summer comfort criteria in building programmes is key in a Mediterranean country; while initial
programmes underemphasised passive cooling, shading strategies are now becoming essential. Demand
for solar-shading devices and A/C units rose significantly after 2022 heat waves.

e Energy inspection compliance added rigor and clarity, distinct pre- and post- inspection improved
outcomes.

o Digital resilience: Digital simplification (e-platform, online submissions) reduced complexity and improved
accessibility. Process simplification, e.g., digital platform and pre-approved contractors, improved uptake.
Early platform overloads led to multiple “application windows” and staggered regional launches; robust server
scaling was critical.

o Equity remains a key concern, as low-income homeowners still face financial barriers and often struggle to
pre-finance renovation works, despite high subsidy rates. The dedicated €110 million budget tranche proved
essential to effectively reach vulnerable groups, although uptake remained limited until targeted outreach
campaigns were launched.

e Grant-loan synergy effectively addressed key market barriers: 70% of participants stated that they would
not have proceeded with renovations without subsidies.

o Stakeholder coordination: Close collaboration between the Ministry of Environment and Energy (MoEE/
YIMEN), the Technical Chamber of Greece (TEE), and the Centre For Renewable Energy Sources (CRES)
improved audit consistency, although continued training for inspectors remains necessary.

st Cool
X" LIFE

49



D4.3. RECOMMENDATIONS FOR ENHANCED AND INTEGRATED STRATEGIES, POLICIES AND SCHEMES

RELEVANT FOR SPACE COOLING — ANNEXES

Sources

Subsidy (Programme “Exsoikonomo- Autonomo”), Available at: https://clean-energy-
islands.ec.europa.eu/countries/greece/legal/res-heating-and-cooling/subsidy-programme-exsoikonomo-
autonomo

“Exoikonomo” Program, Bioclima Building Innovation, Available at: https://bioclima.gr/en/new-program-
exoikonomo

Energy Saving and Autonomy Programme (Exoikonomo — Aftonomo), Available at:
https://www.eurobank.gr/en/retail/products-services/products/daneia/prasina/eksoikonomo-autonomo-2020
New youth energy-saving renovate program “EXOIKONOMO-ANAKAINIZO”, Green Properties Design &
Construction, Available at: https://greenpropertiesdc.com/en/save-renovate/

Energy Savings in Existing Housing Programme, Case study: 7 April 2025, Available at: https://www.fi-
compass.eu/library/case-studies/energy-savings-existing-housing-programme

Energy Saving Program "Exoikonomo 2023": Do you want to upgrade the energy efficiency of your home?
The new program has arrived, Modern aluminium frames for the best energy upgrade, Alumil blog,
Available at: https://www.alumil.com/greece/en/blog/detail/space/2023/04/08/exoikonomo-2023-energy-
efficiency-upgrade-for-your-home

New EXOIKONOMO — AUTONOMO Programme for housing upgrades — Grant rate up to 85%, Available
at: https://espa.io/en/new-exoikonomo-aftonomo-program-for-housing-upgrade-subsidy-rate-up-to-85/
Green Roofs as a Nature-Based Solution to Mitigate Urban Heating During a Heatwave Event in the City of
Athens, Greece, by Christos Spyrou, Marika Koukoula, Pantelis-Manolis Saviolakis, Christos Zerefos,
Michael Loupis, Charis Masouras, Aikaterini Pappa and Petros Katsafados, Available at:
https://www.mdpi.com/2071-1050/16/22/9729

Policy fiche for alleviating energy poverty in the private rented sector: Greece, ENPOR, Available at:
https://ieecp.org/wp-content/uploads/2024/11/Enpor_PolicyFiche Greece 03.pdf

New Energy Saving (Exoikonomo) Program 2021 — 2022: It is the continuation of the " Energy Efficiency -
Autonomy" and "Energy Efficiency at Home" programs, DAVRADOS Metal Constructions, Available at:
https://davrados.com/en/energy-saving-program/

Energy Efficiency Renovation: Impact and Challenges in Greece, FEANTSA, October 2022, Report.
Available at: https://www.feantsa.org/public/user/Resources/reports/2022/4 Greece-energy-efficiency-
renovation-impact-challenges.pdf

Second phase of the Exoikonomo funding begins, Available at:
https://www.ekathimerini.com/economy/1230916/second-phase-of-the-exoikonomo-funding-begins/
Ministry of Environment and Energy (MoEE) — Ytroupyeio MepiBdAAovtog kai Evépyeiag (YTIEN). Available
at: https://ypen.gov.gr/

SocialWatt, Connecting obligated parties to adopt innovative schemes towards energy poverty alleviation,
Country factsheet: Greece, March 2023, Available at:
https://socialwatt.eu/sites/default/files/news/SocialWatt CountryFactsheet GREECE _final.pdf

Green loans: Exoikonomo 2021, National Bank of Greece, Available at:
https://www.nbg.gr/en/individuals/loans/eco-loans/exoikonomw-2021
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Interview with Stefanos Pallantzas (Hellenic Passive House

Institute, HPHI)

Interviewee: Stefanos Pallantzas, Civil Engineer (NTUA), Passive House Certifier, Hellenic Passive House Institute
(HPHI), experienced professional with the “Eéoikovouw-Aurovouw” scheme, Date: July 6, 2025, Place: Athens

1. What was the original inspiration behind
the “Eoikovopw-Autovopw” scheme?

The initial inspiration behind the “E€oikovouw-
Autovopw” scheme was multifaceted, emerging from
the need to address major challenges in Greece’s
building sector. Key motivations included the
necessity for substantial energy efficiency
improvements and reduced energy consumption,
given that the majority of Greek buildings are old and
highly energy-intensive. Improving energy
performance aimed to lower the country's energy
footprint and reduce household energy costs.
Simultaneously, improving the quality of living and
residential conditions through energy renovations
was another important goal, aiming to provide
enhanced thermal comfort, reduced operational
expenses, and increased property values. The
programme was also strategically envisioned as an
economic stimulus to support local employment,
particularly in the construction sector and related
fields such as engineering services and building-
materials supply.

Notably, the "Autonomo" aspect of the scheme
placed emphasis on energy autonomy and the
optimal integration of renewable energy solutions and
passive-house principles. This component reflected a
growing understanding of the necessity for a holistic
and ambitious approach to building design, aimed at
achieving higher levels of energy independence and
sustainability, aligning with the standards of passive
and nearly zero-energy buildings (nZEB).

Moreover, environmental protection and addressing
climate change were significant drivers. The scheme
was directly aligned with Greece’s commitments
under EU climate policies, specifically regarding
emissions reduction from buildings and achieving
European climate targets for 2030 and beyond. The
scheme also served the critical purpose of complying
with European directives and legislation, particularly

the Energy Performance of Buildings Directive
(EPBD), thus ensuring that national policies matched
European regulatory expectations.

2. What challenges arose during its
development or implementation?

Major challenges during implementation included
bureaucratic complexity, such as extensive
paperwork, slow approvals and fund disbursements,
and frequent changes to guidelines, which caused
confusion among participants. Financial obstacles
were also significant, as rising construction material
and labour costs (exacerbated by the energy crisis
and geopolitical developments) often exceeded the
initially allocated budgets, forcing homeowners to
contribute more than expected. In addition, access to
interest-free loans was restricted by creditworthiness
criteria, excluding many lower-income households.

Technical challenges included widespread urban
planning irregularities, inconsistent material and
construction quality, and coordination issues within
apartment buildings. Furthermore, limited public
awareness, particularly during the COVID-19 period,
and a shortage of qualified professionals hindered
effective implementation, contributing to suboptimal
renovations and the persistence of energy poverty.

3. Which factors contributed most to its
success, and how are these related to
cooling measures?

Although Mr. Pallantzas believes that no version of
the "E€oikovopw" programme has fully achieved its
potential, he highlights several positive factors that
distinguished the “Exoikonomo-Autonomo” scheme
from previous editions. The substantial subsidy rates,
reaching up to 90% in some cases with a budget
ceiling of €50,000, acted as a powerful economic
incentive, enabling even deep retrofits aligned with
passive house standards. Rising energy costs,
especially in the wake of the energy crisis, increased
public awareness of heating and cooling expenses,
further enhancing the scheme’s attractiveness.
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Additionally, the prospect of increased property value
provided a strong secondary incentive for
homeowners to invest in upgrades.

Notably, the scheme supported the installation of
mechanical ventilation systems with heat recovery,
addressing indoor air quality issues, such as mould
and moisture, while reducing overall energy demand.
Mr. Pallantzas expressed particular satisfaction in
having contributed to the inclusion of this measure.
Furthermore, the scheme incentivised the adoption of
renewable energy technologies, including PV
systems and solar thermal installations, which
promoted energy autonomy and contributed to
meeting Nearly Zero-Energy Building (nZEB) goals.

In terms of sustainable cooling solutions, the
programme indirectly encouraged measures that
support summer thermal comfort and reduced
reliance on active cooling systems. These measures
included better insulation, airtightness, shading, and
mechanical, natural, or mixed ventilation principles.

Finally, although the programme did not explicitly
mandate passive house standards, it successfully
raised awareness and market interest in high-
performance building practices, paving the way for
future advancements in sustainable and climate-
resilient architecture.

4. How has the scheme evolved (main
changes, etc.) in recent years?

The “E¢oikovopw” scheme evolved through
successive iterations (notably in 2021, 2023, and
2025), aiming to simplify application procedures and
improve accessibility, though these changes had
limited success. The budget reduction from €50,000
to €30,000 per dwelling led to lower-quality and less
ambitious interventions. While the scheme continued
to prioritise vulnerable households, the available
support remained insufficient to fully cover costs,
leaving many low-income applicants unable to
participate meaningfully.

The persistent challenge of including apartment
buildings remained unresolved, and the programme’s
"spreading funds thinly" approach further weakened
its effectiveness. Efforts to digitise processes and
reduce bureaucracy have also had limited impact so
far. According to Mr. Pallantzas, these cumulative
changes have eventually reduced the programme's
potential rather than enhancing its efficacy.

RELEVANT FOR SPACE COOLING — ANNEXES

5. What future developments or adaptations
are planned? What are the main
challenges for the coming years?

Future plans indicate a shift towards a more
advanced model, emphasising the energy renovation
of vulnerable households, integrating geographical
and social criteria, and increased involvement of
energy providers. However, Mr. Pallantzas expresses
concern that the programme continues to focus on
individual applicants (citizens) rather than on
buildings as the core renovation target.

Looking ahead, several major challenges remain.
These include addressing Greece’s aging and poorly
insulated building stock, effectively incorporating
apartment buildings (with full subsidies where
necessary), and better tailoring financial
mechanisms. While grants should remain available
for low-income households, middle-income
households could instead benefit from interest-free
loans or tax incentives. Stronger promotion of deep
renovations to achieve Nearly Zero-Energy Building
(nZEB) standards is also essential.

In addition, widespread training programmes are
needed to address professional knowledge gaps and
enhance the quality of energy upgrades. Finally, Mr.
Pallantzas stresses the urgent need to revise the
current KENAK energy code, which sets only
minimum and often insufficient requirements, to
enable more ambitious and impactful energy
efficiency improvements across the sector.

6. If you could go back in time, what do you
think could have been done differently?

Mr. Pallantzas stresses that the program should have
prioritised deep renovations and nZEB/passive
building standards from the outset, establishing more
ambitious energy performance targets rather than
merely incremental improvements. Simplifying
administrative procedures, including fewer required
documents and user-friendly digital platforms, could
have reduced delays and increased engagement.
Pre-approvals for standardised interventions, faster
subsidy disbursement (including larger upfront
payments), and incorporating simplified processes for
resolving minor urban planning irregularities would
have further streamlined participation.

Moreover, ensuring higher quality materials and
installations, alongside comprehensive certification
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and training programs for engineers and construction
teams, could have significantly improved outcomes.
Additionally, a clear, targeted public information
campaign, emphasising both economic and quality-
of-life benefits, would have reduced scepticism and
increased uptake, fostering a strategic, holistic
approach focused on sustainable long-term building
efficiency rather than short-term financial distribution.
He concludes that political and scientific reasoning
were often overridden by short-term populist thinking
and reactive decision-making.

RELEVANT FOR SPACE COOLING — ANNEXES
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Greece | National Heatwave Plan (EBviké
2x€010 Alaxeipiong Kauvowva) & Athens
Chief Heat Officer / Urban Cooling Initiative

Factsheet prepared by Evangelos Kyrou (ABUD) | July 2025

Background and objectives

Greece has experienced an intensification of extreme heat events, with temperatures regularly exceeding 43 °C,
especially in dense urban zones like Athens. In fact, Athens is one of Europe’s hottest capitals.

In response, the Greek National Heatwave Plan was launched in 2022 by the Ministry of Health, in coordination
with EODY, the Civil Protection Authority, and EMY (National Meteorological Service), in order to reduce heat-related
morbidity and mortality.

Meanwhile, Athens has become a leader in heat resilience and pioneered in municipal heat resilience by appointing
Europe’s first Chief Heat Officer (CHO) in 2021, in partnership with the Adrienne Arsht-Rockefeller Foundation
Resilience Canter and C40 Cities, becoming the first city globally to hire a CHO. The goal was to orchestrate citywide
measures to protect residents from extreme heat, by leading efforts to mitigate the urban heat island effect, enhancing
public cooling infrastructure, while institutionalising long-term urban adaptation planning.

Athens now embeds “cooler city” strategies into planning. Measures include urban greening (planting pocket parks
and shade trees to lower street temperatures), reusing water from an ancient aqueduct for irrigation, and promoting
simple fixes, like whitewashing building exteriors and installing exterior shutters to block sun. The city has published
design guidelines for cool public spaces (using materials and landscaping to dissipate heat). Implementation is driven
by the municipality and resilience partners, with community engagement. While quantitative energy savings are still
being assessed, Athens’s example highlights leadership and planning as “policy lab” for urban cooling.

Key features
The programme key features can be categorised into three aspects, as follows:
1. Early Warning & Communication:

e Multi-level heat alerts (categories 1-6) issued by EMY and the National Observatory, based on historical
mortality and weather data.

e A heat-health risk algorithm and a public “heatwave survival guide” provides guidelines and practical
advice, i.e., hydration, timing outdoor activities, staying indoors or in other cool places, and seeking public
cooling facilities, via municipal communication channels, media and SMS.

2. Cooling Infrastructure & Behavioural Measures:

e Passive urban cooling initiatives: tree planting and awareness campaigns, facades whitewashing,
shading canopies, expansion of green infrastructure, e.g., cool corridors, establishment of cooling routes
and cool neighbourhoods with increased shade and vegetation, and pocket parks in dense urban zones.
An example of urban cooling initiative in Athens municipality is the reuse of the ancient Hadrian’s
aqueduct for sustainable irrigation and revitalisation of urban parks and green space.

The CoolLIFE project has received funding from the LIFE Programme of the European Union. Views and 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.
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e Activation of “Cooling Centers” across many municipalities during heatwaves, established city-wide in
libraries, community halls, and public buildings; used by approximately 35,000 people during the
summer of 2023. Moreover, Athens launched the Extrema mobile app, integrating GIS mapping for
identifying nearby cooling centres and safe walking routes.

e Operational & behavioural changes: relaxed dress codes for public employees, shifted working hours
for municipal facilities, night-time ventilation in public spaces, and monitored outdoor working schedules.

3. Coordination Across Actors & Leadership

o Local “heat action teams” established across municipalities, linked to pandemic-like capacity, to prepare
and operate during heat events, by focusing on vulnerable groups.

e Interagency partnerships emphasised in Athens: municipal and NGO collaboration, e.g., Red Cross
trainings, Mayor’s office and urban planning departments coordination with NGOs Resilience Center,
Chief Heat Officer (CHO)’s office setting city targets, and health services to protect vulnerable groups,
including elderly, homeless, and chronically ill.

Specifically for Athens under CHO leadership, it has implemented passive and nature-based solutions, including:

e Building retrofits: encouraging white exterior paints and external shutters to reduce heat absorption.

e Urban greening: creating pocket parks, planting trees on streets and squares to shade surfaces and
cool the air.

e Design guidelines: use of heat-reflective materials and water features in public spaces.

e Using ancient aqueduct water: irrigating new green belts and fountains to increase evaporative cooling.

Implementation

The launch of the National Heatwave Plan in 2022 was coordinated by the Ministry of Health, in collaboration with
the Civil Protection Authority and EODY, with the target to mitigate health risks and reduce heat-induced illness
and deaths through coordination across different levels of government and the healthcare system. The main aspects
regarding programme implementation and involved actors are summarised below:

Lead agency: Ministry of Health, Civil Protection Authority & EODY oversee public-health communication,
issue annual updates and lead nation-wide guidance for municipalities.

Other actors: EMY and National Observatory of Athens provide climate forecasting and heat warnings/
alerts.

Municipal level and activation timeline: Each municipality is responsible for preparing “Cooling Center”’
lists, forming local heat action teams, and submitting heat readiness reports by 31 May each year. Activities
and operations run between June-August; however, pre-summer assessments occur between March-May.

Public awareness: TV, radio, website alerts, SMS, and municipal communication channels complement
local campaigns.

Chief Heat Officer (CHO): In Athens, the CHO operates from the “Municipal Climate Resilience Office”,
collaborating with urban planners and international partners, e.g., UN-Habitat, C40 Cities. Athens CHO office,
established by Mayor Kostas Bakoyannis, partners with Arsht-Rockefeller Foundation and C40 Cities for
programme design.

Digital tools: A GIS-based heat action dashboard & the Extrema Global mobile app identify safe public
routes and air-conditioned centers.
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Budget (or other cost data)

Funding: No major new budget is dedicated, no fixed or centralised national budget; resourcing is supported
through municipal operational budgets, EU Recovery & Resilience Facility (RRF) for adaptation infrastructure
and communications, and international partnerships (Arsht-Rock, Red Cross Climate Centre, UNDP). For instance,
existing city maintenance funds were reallocated, e.g., more tree planting in planned budgets.

Athens municipal budget: ~€120,000/year (2022-2024) dedicated to Cooling Center operations (including staffing
such as doctors, nurses, or social workers), public campaigns and city awareness efforts, shade canopies, app and
heat-mapping tool maintenance, media outreach, Chief Heat Officer (CHO) coordination, and equipment deployment.

Results and impacts

As a result, Athens now has an organisational structure for heat, i.e., CHO, dozens of micro-parks (“cool islands”),
and water misting points have been installed. Preliminary monitoring indicates shaded areas are ~2°C cooler. Though
difficult to quantify yet, these interventions are expected to reduce heat-related illness and air-conditioning usage.
Athenians report immediate benefits, e.g. shaded streets are comfortable. The list below summarises key impacts:

e Cooling-center engagement: 7 cooling centres in Athens, 35,000+ visits during summer 2023 heatwaves.

e Public awareness: ~70% of residents in Greater Athens report awareness of heat-health recommendations
and heat mitigation actions; many now use Extrema App to locate cooling centres and safe walking routes.

e Resilience building & Increase of green spaces and infrastructure projects: ~10,000 trees planted since
2021, expansion of urban shade via pocket parks, cool fagades, and upgraded ventilation in schools and
libraries. Irrigation via Hadrian’s aqueduct cools urban hotspots.

e Global recognition: through the introduction of the CHO role, as well as a heatwave categorisation system
(developed in collaboration with Meteo.gr to classify heat events based on anticipated health risk, which
triggers warning protocols and preparedness actions based on heatwave severity). Athens’ CHO model is
now being replicated in Dhaka, Santiago, Freetown, Miami, and Los Angeles. It is recognised at COP28 and
is featured by C40 Cities, the World Bank, and UN-Habitat.

Lessons learnt

¢ Municipal leadership is key and transformative: Leadership and cross-department teamwork are critical.
CHOs can accelerate climate-health strategy adoption and align climate-resilient urban planning agendas.

o Public engagement strengthens trust, while increasing effectiveness and targeting of interventions:
A key insight is that public awareness through the CHO communications increases support for such changes.
Athens, for instance, shows how even a dense Mediterranean city can leverage cultural heritage (aqueducts)
and low-tech fixes (fagade whitewash) for cooling.

e Low-cost passive cooling strategies can deliver high-impact, measurable health benefits: Behavioural
and operational interventions, e.g., relaxed dress codes, adjusted working hours, are effective and fast to
deploy, low-capital and high-impact.

o Digital mapping tools offer significant diagnostic value: Cooling-centre usage and app data enable
municipalities to improve targeting and coverage of interventions.

¢ Monitoring deficiencies in the digital diagnostics still exist and should be improved: There is need for
systematic tracking of indoor temperatures, visits, and health outcomes, related to the cooling centres.

e Support for municipalities should expand to ensure nation-wide capacity for heat resilience: Greater
support is needed for smaller municipalities, lacking technical or financial capacity, to cover coordination
gaps and meet operational standards.
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Interview with Dr. Eleni (Lenio) Myrivili — Global Chief Heat
Officer, UN Habitat & Arsht-Rock

Interviewee: Dr. Eleni (Lenio) Myrivili — Chief Heat Officer, City of Athens (2021-2023)

1. What was the original inspiration behind
the “Athens Chief Heat Officer” initiative?

The Athens CHO initiative was rooted in the city’s
earlier participation in the 7100 Resilient Cities
programme, which launched in 2014. During her time
as Chief Resilience Officer, Dr. Myrivili led a broad
participatory process that involved close to 1,000
interviews with citizens, stakeholders, and experts.
Through this process, extreme heat emerged as a
top public concern, signalling the need for a new
governance approach to urban climate risks. The
initiative was designed not only to deliver technical
solutions, but also to shift urban culture, while
engaging the public in meaningful co-design of urban
resilience strategies and encouraging collaboration
across departments and with private and civil society
actors.

The appointment of a Chief Heat Officer (CHO) for
Athens in 2021, supported by the Atlantic Council's
Climate Resilience Center (formerly the Arsht-Rock
Resilience Center), built on this foundation. Athens
became the first city in Europe to establish such a
role. The CHO had direct mandate and access to the
Mayor, which gave the position visibility and influence
across multiple departments. The initiative aimed to
promote a holistic heat resilience strategy with a
clear urban narrative that would resonate both locally
and internationally.

2. What challenges arose during its
development or implementation?

Despite its innovative character and visibility, the
CHO initiative faced several structural challenges. As
the position was advisory and not elected or
administrative, it relied heavily on political support
and soft power rather than formal authority. There
was no dedicated municipal budget allocated to the
CHOQ’s agenda, which limited its capacity to act and
implement. Most resources were secured through
MoUs (i.e., Memoranda of Understanding) with
academia and other public or private partners, or
through small project-based grants from Arsht-Rock,
complemented occasionally by municipal funding for
aligned actions.

Another challenge was that climate adaptation was
not a top priority within the city's broader political
agenda, which sometimes made it difficult to drive
change across departments. Internal silos,
bureaucratic inertia, and competing priorities often
slowed progress. Moreover, reaching vulnerable
populations, e.g., the elderly, low-income residents,
or those living in refugee camps or housing, was
complicated by incomplete data and limited outreach
infrastructure. While the role generated significant
awareness, translating this into systemic policy shifts
required further institutional backing.
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3. Which factors contributed most to its
success?

Several elements were pivotal to the initiative’s early
success. First and foremost was the direct link to the
mayor’s office, which ensured that the CHO had
access to decision-making spaces and visibility at the
highest level. This political positioning was essential
for mobilising support across departments and for
attracting media attention. The initiative received
significant local and international coverage, which
helped elevate heat as a mainstream climate concern
and boosted public engagement.

Substantively, the CHO office developed key tools to
enhance heat preparedness in the city. These
included Athens’ first heatwave categorisation
system in collaboration with Meteo.gr, along with the
development of early warning protocols, municipal
hotlines, and clinical guidelines for the health sector
to respond to extreme heat events [i.e. fo guide
medical professionals how to prevent or treat heat-
related illness during extreme events]. Moreover, the
initiative promoted the link between urban greening
and cooling, contributing to major public investment
in park renovations and urban nature. The public
narrative shifted as citizens increasingly understood
the importance of shade, greenery, and public space
in managing rising urban temperatures.

4. How has the scheme evolved (main
changes, etc.) in recent years?

Following Dr. Myrivili’'s tenure, the CHO initiative has
been further institutionalised within the Municipality of
Athens. Her successor, Elissavet Bargianni,
continues the role from within the city administration,
ensuring continuity. The scope of work has been
refined into a more structured Heat Action Plan, with
clearer metrics and implementation pathways.
Mapping of vulnerable groups has improved, and
coordination with national frameworks, such as the
National Heatwave Plan and Civil Protection alerts,
has become more integrated.

The initiative has moved from being a high-level pilot
to an operational policy stream within the city. It now
supports the development of more systemic
resilience-building efforts, spanning from

RELEVANT FOR SPACE COOLING — ANNEXES

neighbourhood-level interventions to broader
strategic planning. While resource challenges
remain, the institutional memory and public
awareness generated by the initiative have laid a
strong foundation for future action.

5. What future developments or adaptations
are planned? What are the main
challenges ahead?

Although Dr. Myrivili is no longer directly involved
with the municipality and cannot speak to its current
plans, she outlined several priority actions that she
personally considers essential to advancing urban
heat resilience in Athens. Firstly, she stressed the
importance of securing a stable, multi-year budget
specifically dedicated to heat adaptation projects,
alongside scaling data-driven outreach and support
services targeted at elderly and low-income
households. Moreover, she emphasised the need to
formally embed heat metrics and related regulations
into local building codes, urban planning processes,
and renovation schemes.

In relation to public space management, she
recommends adopting the comprehensive Heat Risk
Reduction Guidelines developed specifically for the
Athens Metropolitan Area. Further, she highlights the
necessity of closer collaboration across multiple
levels of government to streamline policy
implementation, financing, and coordination. Dr.
Myrivili also envisages practical infrastructure and
mobility transformations, including establishing a fleet
of small municipal buses, prioritising slow and
sustainable mobility, and reducing car usage in the
center of Athens.

Additional key measures include setting regulations
for sustainable air-conditioning use, introducing clear
cooling targets, pedestrianising major urban streets,
and creating vertical, densely forested green
corridors across the city. She also proposes using
compact, mobile sewage-treatment units for efficient
park irrigation, allocating dedicated funding for urban
tree care and biodiversity protection, and developing
a robust network of public drinking-water fountains.

Together, these comprehensive actions would
significantly strengthen Athens' resilience against
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heat risks, enhancing both the urban environment
and public health.

6. If you could go back in time, what do you
think could have been done differently?

Reflecting on her tenure, Dr. Myrivili notes that, given
the opportunity, she would have placed greater
emphasis on securing a stable and dedicated budget,
along with a formal mandate to ensure effective,
institutionalised cross-departmental coordination.
She also highlights the importance of establishing
clear and measurable targets, particularly for urban
cooling strategies and outreach to vulnerable
communities, enabling better tracking of impact and
effectiveness.

In addition, Dr. Myrivili emphasises that she would
have advocated more strongly for the comprehensive
actions outlined in her vision for the future (as
described in her response to question 5), to
accelerate Athens’ resilience against heat risks.

RELEVANT FOR SPACE COOLING — ANNEXES

st Cool
X LIFE

60



Good Practices

Greece | Recycle — Change my appliance
(AVaOKUKAWVW - AAAACWw OUOKEUN))

Factsheet prepared by Konstantina Karalaiou (IEECP) | July 2025

Background and objectives

’
The "Recycle - Change my appliance" scheme was a KVAKVKAWVW

subsidy programme designed to address excessive YTIOYPTEIO Z Q
. . MEPIBAAAONTOZ A l\ I\ A
energy consumption used for cooling purposes, and & ENEPIEIAZ ZYZKEYH -

promote the recycling of old and inefficient cooling
appliances (i.e. air conditioners, refrigerators, and >
freezers), to be replaced with new and more efficient ones.

This has been the largest programme for recycling and replacement of electrical appliances in Greece, where
citizens of all income categories could apply, while emphasis was given to prioritizing poor households. This
subsidy programme was a nationally funded programme that was initiated in 2022 and was terminated within the
same year. It was part of Greece’s National Energy and Climate Plan for 2021-2030.

Key features

The subsidy concerned the replacement and recycling of:

e old air conditioners: manufactured according to outdated technologies and with old refrigerant (up to two
appliances): to be replaced with new ones, of energy class from A ++ or higher (i.e. A+++),

e old refrigerators with old energy classification (up to one appliances): to be replaced with new ones, with
energy class E or higher (i.e. D, C, B, A) (considering the new EU energy labelling scale)

e old freezers (up to one appliances): to be replaced with new ones, of new energy class from F or higher
(i.e.E, D, C,B,A)

Beneficiaries’ selection: Applications are ranked and selected according to economic and social criteria (income
per household member; family member with a disability; single parent families; number of dependent members).
Vulnerable households get a higher score.

Each application included a total of one to three devices to be replaced, with the possibility to submit one
application per adult.

The eligibility criteria concerned 4 income categories (higher grant rate for lower income):

e below €5,000: 50% grant rate

e over€5,000 and up to €10,000: 45% grant rate
e over€10,000 and up to €20,000: 35% grant rate
e over€20,000: 30% grant rate

The CoolLIFE project has received funding from the LIFE Programme of the European Union. Views and 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.
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Practical aspects:

e Eligible costs included both the net value of the device and the VAT, depending on the buyer’s place of
residency.

e The subsidy was provided through vouchers issued by the programme, which could be used when
purchasing a new appliance at electrical appliances retail stores, and cover part of the total cost.

e For each purchase of a new subsidized appliance, there was a parallel obligation to dispose for recycling
an old appliance belonging to the same category (scrappage scheme).

Implementation

Design and preparation of the scheme: A step-by-step guidance was published by the Greek Ministry of
Environment and Energy to support the residents with the application procedure for the replacement of their
appliances (relevant material published in Greek here). At the same time, the successful implementation of the
programme required informing and guiding the local retail and manufacturing ecosystems. Therefore, official
guidance by the national authority was tailored for retailers, such as electrical appliance stores (relevant material
published in Greek here), manufacturers, representatives, and distributors, (relevant material published in Greek
here), as well as technicians (relevant material published in Greek here). The full implementation guidebook is
provided in the Greek language here.

Implementation, monitoring and controls: The “Implementation and Control Body” and the “Certification and
Payment Agency” were the main authorities that aimed at securing the successful and fair programme
implementation. In short, the “Implementation and Control Body” was responsible for issuing the provisional and
final results of the evaluation and announcing the lists of funding applications that may be subsidized by the
Programme. The tasks of the “Certification and Payment Agency” included (1) certifying the procedures of the
Program, including the sale of new subsidized appliances and the withdrawal of an equal number of old ones, and
(2) providing the corresponding subsidy (payment to suppliers).

Customer’s journey/application: The main steps for the application to programme included:

e Submission of an application via the website gov.gr. During this process, certain information, such as the
electricity metering and income data, were verified.

e If the application was approved, the applicant received a voucher within 3 to 4 weeks after the application
platform closed

e The applicant could use the voucher at an official retailer/energy services provider; with the use of the
voucher, the buyer paid only the remaining cost of the new appliance of their choice. The old/replaced
appliance was collected by the retailer for recycling, to validate the subsidy

Budget

Programme Budget: The programme was supported by a national public budget, amounting to EU 286.000.000.
The subsidy started from 30% and reached up to 50% of the cost of the devices, while the final grant amount per
device was capped from €135 to €710, depending on the type of device that was recycled. The budget allocation
across the Greek regions is presented in the following table.
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Results and impacts

Programme impact: The programme aimed to reduce the electricity consumption by up to 40%, while the
reduction of the energy bill of a house can exceed €300 on an annual basis, depending on the category and the
use of the device that was replaced. The total energy savings through this programme were estimated to reach
209,000 MWh per year (source: MURE database), which is equivalent to the annual electricity consumption of all
the houses in a city with a population of 100,000 inhabitants. The results of the programme, in terms of application
numbers and appliance replaces are presented in the table below (data last updated in June 2025).

Overall the scheme supported the replacement of more than 630 000 air-conditioners.

Air-conditioners Refrigerators  Freezers

Number of Vouchers Published 489,386 356,083 95,703

Sales of Appliances

The appliance is available for use 167,314 98,424 44,256
The appliance has been reserved/redeemed by a 322,072 257,659 51,447
merchant.

Recycled Appliances

The appliance has been handed over for recycling by 77 19 13

the private individual to the retailer.

The old appliance has been handed over by the 1,214 248 58
retailer to a recycling organization.

Disposal has been confirmed by the Certification and 632,283 254,907 50,419
Payment Agency.

Source: based on data available at https.//allazosyskevi.qov.qgr/proodos-statistika-stoicheia/

Lessons learnt

A variety of sources® underlined that the “Recycle — Change my appliance” programme was unsuccessful, due to
the fact that a great number of applications were rejected.

At the same time, the subsidy incentive distorted the market behavior, as many retailers raised the prices of the
appliances?. Therefore, the programme’s amount provided to the applicants was not enough, in certain cases, to
cover a significant amount of the new appliance’s price.

Sources

e Detailed description of the scheme in the MURE database: https://www.measures.odyssee-
mure.eu/enerqgy-efficiency-policies-database.html#t/measures/4551

9 https://www.avqi.gr/koinonia/421414 apokalyfthike-i-koroidia-kopike-83-ton-aitiseon
10 hitps://www.ot.gr/2022/07/12/english-edition/ceiling-on-retail-profits-for-recycle-swap-appliance-program

st Cool
X LIFE

63


https://allazosyskevi.gov.gr/proodos-statistika-stoicheia/
https://www.measures.odyssee-mure.eu/energy-efficiency-policies-database.html#/measures/4551
https://www.measures.odyssee-mure.eu/energy-efficiency-policies-database.html#/measures/4551
https://www.avgi.gr/koinonia/421414_apokalyfthike-i-koroidia-kopike-83-ton-aitiseon
https://www.ot.gr/2022/07/12/english-edition/ceiling-on-retail-profits-for-recycle-swap-appliance-program
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e https.//allazosyskevi.qgov.qr/

e  https.//www.gov.gr/en/upourgeia/upourgeio-periballontos-kai-energeias/periballontos-kai-
energeias/anakuklono-allazo-suskeue

o  https.//www.measures.odyssee-mure.eu/enerqy-efficiency-policies-database.html#/measures/4551

e Source on the application process: https.://ypen.qov.qr/parousiasi-tou-programmatos-antikatastasis-kai-
energeiakis-anavathmisis-ilektrikon-syskevon-anakyklono-allazo-syskevi/

e hitps://allazosyskevi.qov.gr/to-programma/engrafa-programmatos/
e Budget data source: OAHI O3 -ANAKYKAQNQ-ANNAZQ-3YSKEYH 4n-1pormrormoinon.pdf
e Results’ data source: https://allazosyskevi.qgov.qr/proodos-statistika-stoicheia/
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https://allazosyskevi.gov.gr/
https://www.gov.gr/en/upourgeia/upourgeio-periballontos-kai-energeias/periballontos-kai-energeias/anakuklono-allazo-suskeue
https://www.gov.gr/en/upourgeia/upourgeio-periballontos-kai-energeias/periballontos-kai-energeias/anakuklono-allazo-suskeue
https://www.measures.odyssee-mure.eu/energy-efficiency-policies-database.html#/measures/4551
https://ypen.gov.gr/parousiasi-tou-programmatos-antikatastasis-kai-energeiakis-anavathmisis-ilektrikon-syskevon-anakyklono-allazo-syskevi/
https://ypen.gov.gr/parousiasi-tou-programmatos-antikatastasis-kai-energeiakis-anavathmisis-ilektrikon-syskevon-anakyklono-allazo-syskevi/
https://allazosyskevi.gov.gr/to-programma/engrafa-programmatos/
https://allazosyskevi.gov.gr/wp-content/uploads/2023/09/%CE%9F%CE%94%CE%97%CE%93%CE%9F%CE%A3-ANAK%CE%A5%CE%9A%CE%9B%CE%A9%CE%9D%CE%A9-%CE%91%CE%9B%CE%9B%CE%91%CE%96%CE%A9-%CE%A3%CE%A5%CE%A3%CE%9A%CE%95%CE%A5%CE%97_4%CE%B7-%CF%84%CF%81%CE%BF%CF%80%CE%BF%CF%80%CE%BF%CE%AF%CE%B7%CF%83%CE%B7.pdf
https://allazosyskevi.gov.gr/proodos-statistika-stoicheia/

Good Practices

Italy | Ecobonus — 50 % Income-Tax
Deduction for Fixed External Solar-Shading
Devices

Factsheet prepared by Dario Bottino-Leone (EURAC) | June 2025

Background and objectives

Italy’s Ecobonus has been the backbone of national incentives for energy-efficiency in residential buildings since
2007. Solar-shading devices (awnings, external venetian blinds, brise-soleil, pergolas, roller shutters, etc.)
became explicitly eligible from 1 January 2015 via the 2015 Stability Law (Law 190/2014), initially at a 65 % rate.
From 1 January 2018 the rate was permanently set at 50 %, with the maximum deductible expenditure fixed at
€60000 per housing unit (considering all works) and the benefit spread over 10 equal annual instalments.

Un-shaded glazing is a principal driver of summertime overheating in Italy’s existing housing stock, particularly after
successive record heatwaves in 2017-2023. By linking the deduction to technical performance and facade
orientation (East / South / West only), the measure intends to:

e cutresidential cooling demand and related electricity peaks;
e complement envelope insulation measures that mainly address winter losses;
e contribute to the 2030 National Energy and Climate Plan (PNIEC) target of —9.3 Mtoe final energy.

No quantitative target is set for shading alone, but annual monitoring against the trajectories set in Italy’s National
Energy and Climate Plan (PNIEC) is performed by ENEA.

Key features

Element Specification Legal / technical basis

Art. 14, DL 63/2013 ded;
50 % personal (IRPEF) or corporate (IRES) tax ’ as amended;

I i A ia E ideli

neentive deduction, spread over 10 years genZ|§ nirate gwd.e nes
(agenziaentrate.gov.it)

Spending cap €60 000 per property unit (considering all works) Law 190/2014 (reteambiente.it)

Altough this measure is not specific for shading, it
includes benefits for fixed or mobile external solar-
Eligible devices ||shading systems mechanically fastened to the building
envelope (awnings, external blinds, brise-soleil,
pergolas, technical shutters)

ENEA Vademecum
(efficienzaenergetica.enea.it)

Performance CE marking; solar-energy transmittance gtot < 0.35

da.it
requirements (UNI'EN 14501) (mansarda.it)

The CoolLIFE project has received funding from the LIFE Programme of the European Union. Views and 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://www.agenziaentrate.gov.it/portale/schede/agevolazioni/detrazione-riqualificazione-energetica-55-2016/cosa-riqualificazione-55-2016?utm_source=chatgpt.com
https://www.reteambiente.it/news/21332/legge-di-stabilit-proroga-al-2015-bonus-efficienza-in-ediliz/?utm_source=chatgpt.com
https://www.efficienzaenergetica.enea.it/detrazioni-fiscali/ecobonus/vademecum/schermature-solari.html
https://www.mansarda.it/leggi-e-regolamenti/bonus-tende-da-sole-2025/

D4.3. RECOMMENDATIONS FOR ENHANCED AND INTEGRATED STRATEGIES, POLICIES AND SCHEMES
RELEVANT FOR SPACE COOLING — ANNEXES

Element Specification Legal / technical basis

Facade Only fagades from East through South to West are

da.it
orientation admissible; North-facing surfaces excluded (mansarda.it)

“Bonifico parlante” (traceable bank transfer with fiscal

Agenzia Entrate circulars
codes and law reference)

Payment method

Optional invoice discount / credit transfer (cessione del

Alt ti
ernative credito) allowed for works finished < 2024: strongly ~ |IDL 11/2023
monetisation .
restricted from 2025
. Upload of intervention file to ENEA portal within 90 - . .
Documentation . (efficienzaenergetica.enea.it)
days after works completion
Implementation
Lead bodies:

e Technical & monitoring: ENEA (Italian National Agency for New Technologies, Energy and Sustainable
Economic Development).
e Fiscal management: Agenzia delle Entrate (Revenue Agency).

Stakeholders: Certified installers, product manufacturers, tax advisers, homeowners’ associations, and local
authorities (for fagade permits in historic centres).

Process (customer journey):

e Homeowner commissions a qualified installer; device compliance (CE, g<sub>tot</sub>, orientation) is
verified.

e Works are paid via “bonifico parlante”.

e Installer or homeowner uploads the project to the ENEA “bonusfiscali” portal within 90 days.

e Deduction is claimed in the next income-tax return (Mod. 730 or Redditi Persone Fisiche), with instalments
over ten years or monetised upfront through credit transfer where still permitted.

Scheme evolution:

2015: inclusion of solar shading at 65 %.

2018: rate reduced to 50 %.

2020-2021: temporary invoice-discount / credit-transfer mechanism (DL Rilancio 2020).

2024: credit transfer curtailed; focus returns to ten-year deduction.
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https://www.mansarda.it/leggi-e-regolamenti/bonus-tende-da-sole-2025/
https://www.efficienzaenergetica.enea.it/detrazioni-fiscali.html?utm_source=chatgpt.com
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Budget (or other cost data)

Ecobonus is not a direct-expenditure programme; its cost appears in the State budget as lost tax revenue:

Year

Investments in solar-shading (M€)||Implied fiscal cost over 10 y (50 %) (M€)|{Source

2021

513 =~ 257 (media.enea.it)

2022

482 =~ 241 (media.enea.it)

Administrative costs (ENEA portal, help-desk, annual reports) are borne by the Ministry of Environment & Energy
Security and are estimated at < €3 million per year (internal ENEA data, not published).

Results and impacts

Activity level. 2021: ~120 000 shading files submitted (11 % of all Ecobonus files). 2022: ~105 000 files
(11 %). media.enea.itmedia.enea.it

Investments mobilised. €995 million in 2021-2022 (see budget table).

Average investment per application file (for shading): about 4400 euros

Energy & climate effects. ENEA attributes 46 GWh/year of annual primary-energy savings to the 2022
cohort of shading projects (=2 % of total Ecobonus savings) and ~10 kt CO,/year of avoided emissions
(ENEA confidential break-down, derived from Rapporto Detrazioni 2023 tables 4-16).

Comfort & adaptation. Field monitoring in climate zones C-D shows indoor operative-temperature
reductions of 2—4 °C during summer heatwaves when dynamic shading is deployed (case-studies in
Rapporto Efficienza Energetica 2023, chap. 7).

Geographical distribution. In 2023 climate zone E alone (Northern Italy) accounted for 71 % of shading
files, confirming the relevance of overheating even in traditionally “heating-dominated” areas (cosmoserr.it).
Moreover, this confirms how tax credits are primarily used by wealthier households.

Lessons learnt

Targeted technical criteria matter. The orientation and g<sub>tot</sub> thresholds maximise cooling-
load reduction per € invested.

Administrative complexity is still a barrier. SMEs and homeowners report that ENEA portal procedures
and the “bonifico parlante” format add transaction costs; digital simplification is recommended.

Stable, medium-level incentives work. Lowering the rate from 65 % to 50 % (2018) did not cause a drop
in uptake, suggesting that market confidence and ease of claim are more critical than nominal percentage.
Integration with major envelope works is limited. Shading is often installed as a stand-alone measure;
bundling with window replacement or fagade insulation could yield greater system benefits.
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https://www.media.enea.it/comunicati-e-news/archivio-anni/anno-2022/energia-enea-quasi-24-miliardi-di-euro-di-investimenti-con-ecobonus-e-superecobonus-110-nel-2021.html
https://www.media.enea.it/comunicati-e-news/archivio-anni/anno-2023/energia-enea-stima-risparmi-record-di-3-miliardi-di-euro-da-misure-di-efficienza-energetica.html
https://www.media.enea.it/comunicati-e-news/archivio-anni/anno-2022/energia-enea-quasi-24-miliardi-di-euro-di-investimenti-con-ecobonus-e-superecobonus-110-nel-2021.html
https://www.media.enea.it/comunicati-e-news/archivio-anni/anno-2023/energia-enea-stima-risparmi-record-di-3-miliardi-di-euro-da-misure-di-efficienza-energetica.html
https://www.cosmoserr.it/ecobonus-2023-e-infissi-interventi-investimenti-e-risparmio-energetico/?utm_source=chatgpt.com
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e Policy alignment with heat-health strategies. The measure indirectly supports the National Heat-Health
Plan by mitigating indoor heat stress in vulnerable households; explicit coordination would enhance co-

benefits.

Sources

e ENEA, Vademecum — Schermature solari e chiusure oscuranti, rev. 25 Jan 2021.

efficienzaenergetica.enea.it

e ENEA, Rapporti annuali su efficienza energetica e detrazioni fiscali, eds. 2022-2024.

media.enea.itmedia.enea.it

e Agenzia delle Entrate, Guide “Agevolazioni fiscali per il risparmio energetico”, 2024 edition.

agenziaentrate.gov.it

e Law 190/2014 (Stability Law 2015) — Art. 1, §§47-48. reteambiente.it

e Mansarda.it, “Bonus tende da sole 2025 — requisiti e limiti di spesa”, 22 May 2025. mansarda.it

e ENEA news release, “Risparmi record di 3 mid€ dalle misure di efficienza”, 14 Dec 2023. media.enea.it

e ENEA FAQ & portal instructions (bonusfiscali.enea.it), accessed 12 Jun 2025. efficienzaenergetica.enea.it

Interview with a national expert

Where does the original idea of the scheme come
from?

The scheme originates at the intersection of EU
decarbonisation directives and a national need to
modernise a dispersed, ageing building stock while
overcoming split-incentive barriers. From the outset,
ENEA’s mandate was to provide the technical
backbone: define minimum performance
requirements, standardise documentation for
applicants and installers, and build a data
infrastructure to track measures and estimate energy
savings. In practical terms, the idea was to catalyse
private investment into cost-effective retrofits by
lowering perceived risk and upfront cost, while
ensuring verifiable, durable performance. Over time,
the scope has evolved from single-measure
upgrades (e.g., envelopes, heating systems) toward

more integrated packages that deliver deeper and
more persistent savings.

What have been the main difficulties encountered
in developing or implementing the scheme?

Three stand out. First, regulatory volatility: frequent
adjustments to rates and eligibility can undermine
planning by households, SMEs, and supply chains.
We mitigate this with advance notice, technical
clarifications, and robust transition rules. Second,
measurement and verification (M&V): translating
design-stage savings into realised, meter-level
outcomes is non-trivial; we have progressively
aligned guidance with IPMVP-style principles and
strengthened ex-post checks. Third, administrative
complexity and equity of access: documentation can
be a barrier for small actors. We respond with
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https://www.efficienzaenergetica.enea.it/detrazioni-fiscali/ecobonus/vademecum/schermature-solari.html
https://www.media.enea.it/comunicati-e-news/archivio-anni/anno-2022/energia-enea-quasi-24-miliardi-di-euro-di-investimenti-con-ecobonus-e-superecobonus-110-nel-2021.html
https://www.media.enea.it/comunicati-e-news/archivio-anni/anno-2023/energia-enea-stima-risparmi-record-di-3-miliardi-di-euro-da-misure-di-efficienza-energetica.html
https://www.agenziaentrate.gov.it/portale/schede/agevolazioni/detrazione-riqualificazione-energetica-55-2016/cosa-riqualificazione-55-2016?utm_source=chatgpt.com
https://www.reteambiente.it/news/21332/legge-di-stabilit-proroga-al-2015-bonus-efficienza-in-ediliz/?utm_source=chatgpt.com
https://www.mansarda.it/leggi-e-regolamenti/bonus-tende-da-sole-2025/
https://www.media.enea.it/comunicati-e-news/archivio-anni/anno-2023/energia-enea-stima-risparmi-record-di-3-miliardi-di-euro-da-misure-di-efficienza-energetica.html
https://www.efficienzaenergetica.enea.it/detrazioni-fiscali.html?utm_source=chatgpt.com
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plain-language guidance, training for professionals,
audit-ready templates, and a digital portal that
improves data completeness and reduces errors.
Capacity constraints in local permitting and the
variability of workmanship quality remain persistent
challenges.

What success factors would you have identified?

Stability and predictability are foundational—
multi-year policy horizons reduce strategic
uncertainty. Standardisation—from product classes
and U-values to contract templates and M&V
protocols—lowers transaction costs and supports
quality assurance. Data transparency is another
lever: feedback loops to market actors (aggregated
dashboards, benchmarks) improve decision quality
and trust. Ecosystem capacity matters: trained
designers, installers, and energy auditors, combined
with accredited ESCOs, accelerate throughput
without compromising quality. Finally, integration with
finance—from on-bill repayment to credit
guarantees—helps crowd-in private capital,
particularly for deeper renovations with longer
paybacks. Where these elements co-exist, we
observe higher take-up and more durable savings.

What have been the main changes in the scheme
in recent years? Are there further developments
planned? Or what would be the main challenges
for the coming years?

The next frontier is to link incentives more tightly to
verified performance, shifting from deemed savings
toward meter-based metrics where feasible, while still

RELEVANT FOR SPACE COOLING — ANNEXES

keeping the scheme user-friendly. We also aim to
encourage deeper, staged renovations rather than
isolated measures, leveraging building-level
roadmaps and digital tools (e.g., energy passports,
interoperable data standards). Key challenges
include ensuring supply-chain resilience (skills,
components), addressing energy poverty with
targeted support, and improving grid-interactive
efficiency (demand response, heat pumps with smart
controls). Finally, maintaining policy coherence
across national and regional instruments will be
critical to avoid duplication, rebound effects, or
unintended market distortions.

If you could go back in time, what would you do
differently?

| would front-load three design choices. First,
end-to-end digitalisation from day one—unique
building IDs, standard taxonomies for measures, and
API-ready data—so evaluation and fraud-prevention
are built-in, not bolted-on. Second, a progressive
ramp-up: pilot cohorts with randomised audits and
control groups to calibrate incentive levels and
administrative burden before national rollout. Third, a
stronger early emphasis on quality infrastructure—
accredited training, commissioning protocols, and
post-installation inspections—because durable
performance depends as much on execution and
O&M as on equipment specs. | would also simplify
the communication architecture to citizens and
SMEs: fewer rates, clearer eligibility, and standard
contract clauses to cut negotiation time and increase
trust.
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Good Practices

Italy | Italian Energy Efficiency Fund Il (IEEF
Il) — Private-Equity Platform for the Energy
Transition

Factsheet prepared by Dario Bottino-Leone (EURAC) | June 2025

Background, objectives and key features

IEEF 1l is the second closed-end alternative investment fund promoted and managed by Fondo Italiano per
I’Efficienza Energetica SGR (FIEE SGR). Launched in July 2020 and closed in January 2022 at €201 million
(target €175 million), it was conceived to mobilise large-scale private capital for energy-efficiency and distributed-
energy businesses that are otherwise underserved by conventional bank lending (source: fieesgr.com).

The fund’s mission is to:

e support Italy’s 2030 National Energy & Climate Plan (NECP) by scaling ESCO (Energy Services
Companies) and “energy-as-a-service” business models;

e catalyse investment in energy communities, innovative HVACR (Heating, Ventilation, Air Conditioning
and Refrigeration) technologies, building-scale storage and renewables;

e deliver a target net IRR (Internal Rate of Return) of 10—12 % over 12 years while avoiding > 1 Mt CO.,.

Implementation

e Management company: FIEE SGR (licensed AIFM, Rome).

e Governance: an Advisory Board representing investors vets deals above thresholds and conflict-of-interest
cases (source: fieesgr.com)

e Pipeline origination: proprietary sourcing from ESCO networks, utilities and technology vendors; co-
investment with founders retained for operational continuity.

¢ Investment process (< 20 weeks): screening - technical/market due-diligence (with ENEA benchmarks) -
ESG (Environmental, Social, and Governance) assessment - Investment Committee - closing.

e Technical assistance: the fund covers up-front audit/design costs (recoverable at financial close) and offers
post-investment engineering support to accelerate project roll-out—crucial for small municipal or condominium
markets.

e Public-policy interface: MASE recognises IEEF Il as a complementary instrument to the National Energy-
Efficiency Fund, facilitating blending where grants/subsidies are available (e.g. Conto Termico for public
lighting).

The CoolLIFE project has received funding from the LIFE Programme of the European Union. Views and 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://www.fieesgr.com/en/ieef-ii-fund/
https://www.fieesgr.com/en/ieef-ii-fund/
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Budget (or other cost data)

Item Amount / share Notes

Committed capital €201.4 m (100 %) 1/2022 final close(fieesgr.com)
EIB anchor stake €40 m (19.9 %) InvestEU/EFSI window(eib.org)
Italian institutional investors|€157 m (78 %) Pension & insurance

Capital deployed (Dec 2024) |€143 m (71 %) across 6 platforms (fieesgr.com)

Average equity ticket €23.8 m range €12-35m

Management & impact fees (1.8 % p.a. + 20 % carry above 8 % hurdle||Fund rules

Results and impacts

Indicator Cumulative Comment Source

Investments closed 6 portfolio companies (energy services, first exit in 2022 (PLT (fieesar.com)
storage, energy communities, HVACR) Energia — Plenitude) Heesor.com

ly stage;
Energy saved 7,593 MWhlyear verified operational savings early stage, ramps up (fieesgr.com)

with project roll-out

Renewable electricity from PV/wind assets

7 MWh fi .
generated ,663 lyear inside portfolio (fieesgr.com)

CO, avoided 154,528 t CO,eq (lifetime to date) scope 1+2 avoidance (fieesgr.com)

> 870 FTEs (Full Time Equivalent) across

Empl t e
mploymen subsidiaries

incl. 210 new green jobs ||(fieesgr.com)
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https://www.fieesgr.com/en/ieef-ii-fund/
https://www.eib.org/en/press/all/2020-219-fiee-sgr-gets-eu-backing-to-close-its-second-fund-dedicated-to-energy-efficiency
https://www.fieesgr.com/en/ieef-ii-fund/
https://www.fieesgr.com/en/ieef-ii-fund/
https://www.fieesgr.com/en/ieef-ii-fund/
https://www.fieesgr.com/en/ieef-ii-fund/
https://www.fieesgr.com/en/ieef-ii-fund/
https://www.fieesgr.com/en/ieef-ii-fund/
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Indicator Cumulative Comment Source
Financial First exit multiple > 3x MOIC (Multiple of internal estimate, EY- Manager
performance Invested Capital); net IRR tracking at 11.4 % limited assurance data

* Full impact verification is published annually in the FIEE SGR Impact Report.

Lessons learnt

e Patient equity unlocks fragmented markets. Traditional debt shies away from small-ticket, multi-site
efficiency projects; a specialised PE (Private Equity) vehicle can aggregate and professionalise them.

e Anchor public capital de-risks private commitments. The EIB’s €40 m anchor share was pivotal for
attracting domestic pension funds.

e Platform logic beats single-asset finance. By buying controlling stakes in ESCOs or community-energy
developers, the fund gains pipeline optionality and operational synergies.

e Early ESG integration pays off. Transparent SFDR (Sustainable Finance Disclosure Regulation) reporting
and third-party assurance shortened LP (Limited Partners) due-diligence cycles and broadened the investor
base.

o Exit pathway proven. The 2022 divestment of PLT Energia to ENI-Plenitude demonstrated liquidity and high
returns in the Italian energy-transition space, boosting confidence for Fund IIl (launch expected Q4-2025).

Sources

FIEE SGR - Fund Il page, accessed 12 Jun 2025. fieesgr.com

EIB press release “FIEE SGR gets EU backing to close its second fund”, 6 Aug 2020. eib.org

FIEE SGR Impact Report 2023, published Mar 2024. fieesgr.com

Ministry of Environment & Energy Security (MASE), National Energy-Efficiency Fund portal, last update 2025.

FIEE press release, “Fundraising completed at €201 m — first five investments finalised”, 8 Feb 2022.
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https://www.fieesgr.com/en/ieef-ii-fund/
https://www.eib.org/en/press/all/2020-219-fiee-sgr-gets-eu-backing-to-close-its-second-fund-dedicated-to-energy-efficiency
https://www.fieesgr.com/wp-content/uploads/2024/10/FIEE_Impact-Report-2023_vENG.pdf
https://www.fieesgr.com/en/2022/02/08/fiee-has-completed-the-fundraising-of-its-second-private-equity-fund-focused-on-energy-transition-surpassing-the-threshold-of-e200-million/

Good Practices

Italy | PNACC Passive-Cooling Guidelines
for Residential Buildings (ltaly)

Factsheet prepared by Dario Bottino-Leone (EURAC) | June 2025

Background and objectives

The latest Italian National Adaptation Plan (Piano Nazionale di Adattamento ai Cambiamenti Climatici — PNACC)
was approved on 21 December 2023 by Ministerial Decree 434/2023 and entered into force on 21 February 2024.
It lists 361 adaptation actions, with one chapter devoted to passive cooling in buildings as a response to the
sharp rise in heat-wave frequency and electricity peaks for air-conditioning.

More specifically about the residential sector, about 75 % of Italian dwellings are poorly insulated and increasingly
overheat in summer. The PNACC therefore calls for widespread deployment of low-energy cooling measures in
homes built before 2006, with the dual aim to:

e cut household cooling demand by up to 40-50 % where feasible;
e reduce heat-related morbidity and mortality, especially among elderly occupants.

No stand-alone quantitative target is fixed for passive cooling, but the plan requires regions and municipalities to
include such measures in local adaptation plans and to monitor progress annually against national heat-health
indicators.

Key features

The chapter of the PNACC about passive cooling includes information and promotes the following main types of
solutions:

Component Guideline / requirement Source

Encourage cross-ventilation or stack ventilation
Night ventilation when outdoor air is = 3 °C cooler than indoor;
recommended purge period 22:00-06:00.

PNACC text (Ch. Settore “Insediamenti
urbani”) (infobuildenergia.it)

E I sh i ise-soleil; aim fi I
xternal shutters, awnings, brise-soleil; aim for tota PNACC + ENEA guidance

Solar shadi lar- t itt t<0.35 (UNI EN
olar shading solar-energy transmittance gto ( (efficienzaenergetica.enea.it)
14501).
High-albedo / Light-coloured or reflective roof and fagade finishes . .
PNACC annex Il (methodological guide
“cool” materials to keep surface temps < 45 °C under peak sun. x I gical guide)

The CoolLIFE project has received funding from the LIFE Programme of the European Union. Views and 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://www.infobuildenergia.it/clima-dissesto-piano-nazionale-di-adattamento-ai-cambiamenti-climatici/
https://www.efficienzaenergetica.enea.it/servizi-per/cittadini/interventi-di-efficienza-e-risparmio-energetico-nelle-abitazioni/impianti/raffrescamento/tecnologie-e-etichetta-energetica-raffrescamento/sistemi-di-raffrescamento-passivo.html
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Component Guideline / requirement Source
Green facades / Promote climbers, pergolas, vegetated trellises on
r0ofs ¢ south- and west-facing walls; extensive green roofs |[PNACC annex I
on flat terraces.
I hutt i -
Behavioural Close shu (-?‘rs and vadows on su.n exposed . |[IENEA citizen guide
fagades during daytime; schedule internal heat-gain . . .
protocols . . . (efficienzaenergetica.enea.it)
activities (cooking, laundry) outside peak hours.
Integration with Guidelines cross-reference Ecobonus (50 %
renovation deduction) and Superbonus (70-110 %) so that PNACC-Ecobonus cross-table
incentives shading and insulation can be claimed together.
Implementation

Lead ministry: MASE (Ministry of Environment & Energy Security).

Technical bodies: ISPRA (national adaptation platform) and ENEA (efficiency agency) develop manuals, webinars
and check-lists for homeowners and local planners.

Municipal role: Each municipality must insert passive-cooling prescriptions in its local adaptation plan (Piano di
adattamento locale — PAL) within two years; typical steps are:

Climate-risk screening of the housing stock (overheating map).

Measure selection (shading, ventilation, greenery) using PNACC decision tree.

Citizen outreach via neighbourhood workshops and condominium meetings.

Monitoring: log indoor temperature campaigns and report to the National Adaptation Observatory.

Pobd-~

Pilot cities (e.g. Bologna, Padova) already follow this workflow under EU-Covenant PAESC plans.

Budget (or other cost data)

PNACC is financed through the National Climate Adaptation Fund (€1.2 billion, 2024-2030). No ring-fenced line
exists for residential passive cooling; however:

- ENEA estimates that €6 million per year is used for training, guidelines, and the online helpdesk.
- Municipalities may tap EU Cohesion Policy 2021-2027 and PNRR funds for green-roof and shading pilots
(typical grant €150-250 per m? for green roofs, €200-300 per window for external shutters).
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Results and impacts

Indicator Pilot results Reference
Indoor , . , .
2—4 °C drop during 2023 heat-wave events in retrofitted flats ||[ENEA monitoring reports
temperature .
. (Bologna + Padova case studies). 2024
reduction
Passive cooling measures can lower annual cooling
Energy-use cut electricity by up to 50 % when insulation and shading are (efficienzaenergetica.enea.it)

combined.

84 % of surveyed households reported “notable
User satisfaction |improvement” in summer comfort after installing shutters and |[ENEA 2024 survey
practising night purge.

If adopted in all pre-2006 dwellings, PNACC projects a
Scaling potential ||national saving of ~4 TWh/year and avoidance of ~1 Mt CO,
eq /year by 2035.

PNACC impact model (Annex
)

Lessons learnt

e Behaviour + hardware: Night-time ventilation protocols are as important as physical upgrades; occupant
training must accompany technical measures.

e Low-regret sequencing: External shading is cheap (< €200 per window) and can be installed ahead of
deep renovations, giving immediate relief.

e Need for data: Few municipalities measure indoor heat; PNACC now recommends low-cost dataloggers in
a sample of dwellings to build an evidence base.

e Synergy with fiscal schemes: Aligning passive-cooling guidelines with existing Ecobonus incentives
accelerates uptake.

e Equity angle: Passive solutions help low-income households avoid “summer energy poverty”, but
dedicated grants are still scarce.

Sources

PNACC official portal — approval notice and full plan (MASE, 21 Dec 2023).
climadat.isprambiente.itinfobuildenergia.it

ENEA, “Sistemi di raffrescamento passivo” — citizen guide (rev. 27 May 2020). efficienzaenergetica.enea.it

Rinnovabili.it, “Passive cooling: ventilazione naturale, schermature solari, isolamento”, 4 Jul 2024.
rinnovabili.it
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https://www.efficienzaenergetica.enea.it/servizi-per/cittadini/interventi-di-efficienza-e-risparmio-energetico-nelle-abitazioni/impianti/raffrescamento/tecnologie-e-etichetta-energetica-raffrescamento/sistemi-di-raffrescamento-passivo.html
https://climadat.isprambiente.it/pnacc/
https://www.infobuildenergia.it/clima-dissesto-piano-nazionale-di-adattamento-ai-cambiamenti-climatici/
https://www.efficienzaenergetica.enea.it/servizi-per/cittadini/interventi-di-efficienza-e-risparmio-energetico-nelle-abitazioni/impianti/raffrescamento/tecnologie-e-etichetta-energetica-raffrescamento/sistemi-di-raffrescamento-passivo.html
https://www.rinnovabili.it/green-building/materiali-e-tecnologie/raffrescamento-passivo-climatizzare-edifici-senza-energia/
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ASviS Position Paper “Gli insediamenti urbani nel PNACC”, Nov 2023. asvis.it

InfoBuildEnergia, “Approvato il PNACC”, 4 Jan 2024. infobuildenergia.it

Interview with a national expert

Where does the original idea of the scheme come
from?

The impetus is twofold. First, Italy’s rapid increase in
heat-wave frequency and intensity—with associated
health risks—demands low-regret measures that
work even during grid stress. Second, electricity
peaks from air-conditioning are growing, especially in
summer evenings. Within the National Climate
Change Adaptation Plan (PNACC)—approved on 21
December 2023 (Ministerial Decree 434/2023) and in
force since 21 February 2024—we identified passive
cooling as a priority thread across the Plan’s 361
adaptation actions, with a dedicated chapter for
residential buildings. The idea is to mainstream a
toolbox of no- or low-energy strategies (solar control,
cool materials, ventilative cooling, thermal mass
management, greenery) that reduce overheating risk,
protect vulnerable occupants, and curb peak
demand—while remaining feasible across Italy’s
diverse climates and housing typologies.

What have been the main difficulties encountered
in developing or implementing the scheme?

Three categories. (i) Technical and climatic
heterogeneity: From Alpine valleys to coastal cities,
design responses differ; guidance must be both
archetype-based and location-specific. Downscaling
future climate projections to building-level metrics
(e.g., hours above comfort thresholds) is non-trivial.
(i) Regulatory and governance fragmentation:
National guidelines must align with regional building
codes, heritage constraints, and condominium rules;
moreover, acoustic and security requirements may
limit night-time ventilation in urban areas. (iii) Practice
and behaviour: Quality of installation (e.g., external
shading brackets, air-tightness around frames) and
occupant practices (shading use, night purging)

determine outcomes. To mitigate, we paired
prescriptive recommendations (e.g., external
solar-shading priority, reflective roof finishes,
cross-ventilation paths) with performance-oriented
checks using dynamic simulation and adaptive
comfort criteria, plus plain-language guidance for
households and training modules for professionals.

What success factors would you have identified?

Evidence-based standardisation is pivotal: pattern
books with replicable details (over-window awnings,
shutters, brise-soleil anchors,
insect-screen-compatible openings) and minimum
performance descriptors (solar-factor ranges, surface
reflectance, ventilation rates) reduce design and
permitting frictions. Prioritising external over internal
solar control delivers consistently higher impact.
Ventilative cooling with night flushing works best
when coupled with exposed thermal mass and
secure openings; simple devices like ceiling fans
markedly extend comfort envelopes at negligible
energy cost. Cool roofs/facades provide building- and
neighbourhood-scale benefits, especially where
urban heat island effects are strong. Finally,
integration with health and social policy (e.g.,
protection of heat-vulnerable groups, social housing
pilots) ensures equitable uptake and higher societal
value.

What have been the main changes in the scheme
in recent years? Are there further developments
planned? Or what would be the main challenges
for the coming years?

Two development tracks and two challenges. On
development: (1) Implementation notes for Regions
and municipalities, including checklists for building
permits and model clauses for condominium
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https://asvis.it/public/asvis2/files/Pubblicazioni/PositionPaper/2023/PositionPaperASviSGoal11_Pnacc_Insediamenti_Urbani_nov2023.pdf
https://www.infobuildenergia.it/clima-dissesto-piano-nazionale-di-adattamento-ai-cambiamenti-climatici/
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decisions; (2) A performance-linked approach—
progressively shifting from deemed measures to
meter- and sensor-informed indicators (overheating
degree-hours, hours within adaptive comfort bands),
while keeping user pathways simple. On challenges:
(a) Capacity and supply chains—we need trained
installers for external shading, airtightness, and
reflective coatings, as well as reliable product
labelling; (b) Policy coherence and funding—aligning
passive-cooling actions with renovation programmes,
heat-health plans, and EPBD-driven requirements to
avoid duplication or rebound effects. Monitoring real
homes through low-cost temperature loggers and
short post-occupancy surveys will be key to iterative
improvement.

RELEVANT FOR SPACE COOLING — ANNEXES

If you could go back in time, what would you do
differently?

| would sequence three elements earlier. First, a
national data backbone for overheating: harmonised
taxonomies, unique building IDs, and open archetype
libraries to accelerate modelling and evaluation.
Second, staged pilots in social housing across three
climate archetypes (North/Centre/South) with
randomised inspections—to calibrate thresholds,
costs, and user guidance before national roll-out.
Third, a stronger communication “rule-of-thumbs”
layer for households (e.g., “external shade before
noon, night purge after 22:00, fans to extend comfort
by ~2-3 °C operative temperature”), co-designed with
behavioural experts. This would have reduced
time-to-impact and improved the fidelity between
paper guidance and outcomes in lived-in homes.
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Good Practices

Italy | PREPAC - Energy Requalification
Programme of the Central Public
Administration (ltaly)

Factsheet prepared by Dario Bottino-Leone (EURAC) | June 2025

Background and objectives

Article 5 of the EU Energy-Efficiency Directive (EED) 2012/27/EU, has required Member States to renovate = 3 %
per year of the usable, covered, air-conditioned floor area of central-government buildings. Italy transposed it with
Legislative Decree 102/2014. Then, Decree 16 September 2016 (so-called “DM PREPAC”) established the
PREPAC grant scheme to meet that obligation. For Italy, the stock to be addressed represent about 16 million m?
in ministries, constitutional bodies and armed-forces buildings (source: odyssee-mure.eu)

Strategic goals for PREPAC (2021-2030) align with the provisions of Articles 5 and 6 of the EED recast
(EU)2023/1791:

e renovate on average 480 000 m? per year (= 3 % of stock);
e cut central-government final-energy use by = 1.9 % per year;

e act as an “exemplary role” for regional and municipal estates.

Key features

Element Specification Legal / technical basis
Financial Non-repayable grant up to 100 % of eligible costs; DM PREPAC 2016; Cabina di Regia
subport resources: €75 million/year (2021-2030) after €355 funding decisions

PP million in 2014-2020 (pubblicazioni.enea.it)

Central public administrations (ministries,
Beneficiaries constitutional bodies, defence, justice, inland-revenue, ||D.Lgs 102/2014, Art. 5
etc.)

i) Cost of saved energy (€/kWh, 45 % weight);

ii) co-financing share;

iii) completion time;

iv) exemplary projects (= 50 % primary-energy cut &
envelope + systems) reserve 20 % of funds

DM PREPAC 2016, Annex A
(pubblicazioni.enea.it)

Project ranking
criteria

—_— =~ —~ —~

The CoolLIFE project has received funding from the LIFE Programme of the European Union. Views and 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://www.odyssee-mure.eu/publications/policy-brief/italy-energy-efficiency-deployment-public-sector.html
https://www.pubblicazioni.enea.it/download.html?catid=3&id=686%3Ail-programma-per-la-riqualificazione-energetica-degli-edifici-della-pubblica-amministrazione-centrale&task=download.send
https://www.pubblicazioni.enea.it/download.html?catid=3&id=686%3Ail-programma-per-la-riqualificazione-energetica-degli-edifici-della-pubblica-amministrazione-centrale&task=download.send&utm_source=chatgpt.com
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Element Specification Legal / technical basis

Envelope insulation, window replacement, HVAC
upgrade (condensing boilers, heat-pumps), LED
lighting, BACS, PV/solar-thermal

Eligible
interventions

Linee guida ENEA-GSE 2017
(certifico.com)

Buildings < 250 m?, strictly protected heritage where
Exclusions energy performance requirements conflict, purely DM PREPAC 2016, Art. 2
military premises, places of worship

State budget item financed by part of ETS auction
Funding flow revenues and a levy on natural-gas bills; disbursed via
MASE-GSE convention

ENEA report 2024
(pubblicazioni.enea.it)

Implementation
e Governance:
e Cabina di Regia per I’Efficienza Energetica (chaired by MASE) issues the annual call and final approval.
e ENEA and GSE carry out technical-economic appraisal and monitoring.
e Annual cycle (simplified):
1. Call published (March—April).
2. Project submission by 15 July through GSE portal (diagnosis or EPC mandatory).
3. Joint ENEA-GSE assessment — merit ranking.
4. Decree of approval (December) allocates grants; conventions signed.
5. Works must finish within 36 months; progress and savings reported in the ENEA 4E database.

e Support tools: Pre-diagnosis templates, cost-optimal calculators and help-desk webinars (= 600 PA staff
trained in 2024). mase.gov.it
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https://www.certifico.com/ambiente/documenti-ambiente/248-documenti-ambiente-enti/4122-linee-guida-prepac?utm_source=chatgpt.com
https://www.pubblicazioni.enea.it/download.html?catid=3&id=686%3Ail-programma-per-la-riqualificazione-energetica-degli-edifici-della-pubblica-amministrazione-centrale&task=download.send
https://www.mase.gov.it/portale/pubblica-amministrazione?utm_source=chatgpt.com
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Budget (or other cost data)

Period Grants committed Mea_n grant/ Surface Source
project upgraded
2014-2020 €355 million €1.3 million 1.96 million m? (pubblicazioni.enea.it)
- .
20212022 |€7° million yr™ (statutory €1.6 million 0.61 million m?  ||(pubblicazioni.enea.it)
allocation)
2014-2023
total = €430 million invested — 2.56 million m? (media.enea.it)

*Median cost of saved primary energy 2016-2022 = €130 /MWh (average = €145 /MWh).

Results and impacts

e Uptake: 677 proposals submitted (2014-2023); 310 funded (46 % pass-rate). pubblicazioni.enea.it

e Energy savings: preliminary monitoring indicates 1.1 ktoe (2021) and 0.94 ktoe (2022) annual primary-
energy reduction from completed projects — c. 38 GWh yr™* electricity equivalent. odyssee-mure.eu

e Emission cuts: = 260 kt CO, cumulated 2014-2023 (ENEA model). pubblicazioni.enea.it

e Progress vs. 3 % target: renovated area averages ~2 % yr™; thus PREPAC covers = 67 % of the legal
obligation — supplementary measures are planned under the new EED-III transposition. odyssee-mure.eu

e Typical interventions (share of funded actions 2014-2022): window replacement 33 %, envelope
insulation 26 %, HVAC replacement 19 %, LED lighting 15 %, rooftop PV 11 %. gse.it

Lessons learnt

e Cost-effectiveness discipline works. Weighting the €/kWh indicator steers proposals toward high-yield
actions and holds the median cost at €130/MWh.

e Administrative capacity is the bottleneck. Ministries with dedicated energy teams (e.g. Defence, Economy)
capture > 80 % of funds, while smaller bodies rarely apply. Targeted TA and simplified templates are
expanding participation.

¢ Ringfencing for comprehensive (“exemplary”) projects. They deliver > 50 % energy cuts but need longer
preparation; reserving 20 % of funds for them is essential to avoid a bias toward light retrofits.

e COVID-19 & alternative incentives reduced submissions in 2019-2021; alignment with “Conto Termico” and
PNRR funds is now explicit to prevent cannibalisation.

e Monitoring quality and impacts. Since 2022, all projects must install metering for post-intervention
verification, strengthening the evidence base for NECP reporting.
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https://www.pubblicazioni.enea.it/download.html?catid=3&id=686%3Ail-programma-per-la-riqualificazione-energetica-degli-edifici-della-pubblica-amministrazione-centrale&task=download.send
https://www.pubblicazioni.enea.it/download.html?catid=3&id=686%3Ail-programma-per-la-riqualificazione-energetica-degli-edifici-della-pubblica-amministrazione-centrale&task=download.send
https://www.media.enea.it/en/press-releases-and-news/years-archive/year-2024/energy-public-administration-buildings-430-millions-invested-for-requalification.html?utm_source=chatgpt.com
https://www.pubblicazioni.enea.it/download.html?catid=3&id=686%3Ail-programma-per-la-riqualificazione-energetica-degli-edifici-della-pubblica-amministrazione-centrale&task=download.send
https://www.odyssee-mure.eu/publications/policy-brief/italy-energy-efficiency-deployment-public-sector.html?utm_source=chatgpt.com
https://www.pubblicazioni.enea.it/download.html?catid=3&id=686%3Ail-programma-per-la-riqualificazione-energetica-degli-edifici-della-pubblica-amministrazione-centrale&task=download.send
https://www.odyssee-mure.eu/publications/policy-brief/italy-energy-efficiency-deployment-public-sector.html
https://www.gse.it/media_site/media-gallery_site/Documents/Evento%20PREPAC%2027%20MAGGIO.pdf?utm_source=chatgpt.com
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Sources

RELEVANT FOR SPACE COOLING — ANNEXES

ENEA, “ll Programma per la Riqualificazione Energetica degli Edifici della PA Centrale — Sintesi istruttorie

ENEA-GSE”, Jan 2024. pubblicazioni.enea.it

ENEA press release, “Public administration buildings: €430 million invested for requalification”, 27 May

2024. media.enea.it

Odyssee-MURE Policy Brief, “The exemplary role of the Italian public sector in energy efficiency”, 2024.

odyssee-mure.eu

Decree 16 Sep 2016 (G.U. n. 262/2016) — implementation rules for PREPAC. agenziademanio.it

MASE website, “Decree 12 Dec 2023 — Approval of PREPAC 2022 ranking”. mase.gov.it

ENEA/GSE, Linee guida PREPAC (May 2017). certifico.com

GSE official PREPAC portal: https://www.gse.it/servizi-per-te/efficienza-energetica/prepac gse.it

Interview with a national expert

Where does the original idea of the scheme come
from?

PREPAC was conceived to operationalise Article 5 of
the EU Energy Efficiency Directive 2012/27/EU,
which requires Member States to renovate 23% per
year of the useful floor area of central-government
buildings. Italy transposed this obligation through
Legislative Decree 102/2014, and the Decree of 16
September 2016 (“DM PREPAC”) established a
dedicated grant line to deliver those annual
renovations in a structured, transparent way. The
policy logic is straightforward: target a portfolio of
cost-effective, replicable measures—envelope
upgrades, high-efficiency HVAC and controls,
lighting, building automation—prioritised by
primary-energy savings and cost-effectiveness, while
ensuring minimum comfort and quality standards for
public services.

What have been the main difficulties encountered
in developing or implementing the scheme?

Three families of challenges emerged. (i) Asset and
data heterogeneity: central administrations manage

diverse building types and conditions; establishing
robust baselines (audits, metered data, hours of use)
and comparable key performance indicators takes
effort. (ii) Procurement and scheduling constraints:
projects must comply with public-procurement rules
and often operate in occupied buildings; this affects
phasing, cost control, and time-to-completion. (iii)
Regulatory interfaces: heritage restrictions, fire
safety, acoustics, and indoor-air-quality requirements
can limit design options, especially for deep envelope
works. To mitigate these, we issued standardised
technical dossiers, provided ex-ante design reviews,
and promoted bundling of similar buildings to achieve
economies of scale and reduce transaction costs.

What success factors would you have identified?

Clear governance and roles—policy steering by the
Ministry, technical guidance and appraisal by ENEA,
implementation by the beneficiary administrations—
keeps decision paths short. Standardisation is
essential: templates for energy audits and M&V
plans, model technical specifications aligned with
Green Public Procurement criteria, and checklists for
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https://www.pubblicazioni.enea.it/download.html?catid=3&id=686%3Ail-programma-per-la-riqualificazione-energetica-degli-edifici-della-pubblica-amministrazione-centrale&task=download.send
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https://www.mase.gov.it/portale/pubblica-amministrazione?utm_source=chatgpt.com
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https://www.gse.it/servizi-per-te/efficienza-energetica/prepac
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commissioning reduce variability and rework.
Portfolio thinking—aggregating buildings by
archetype and climate—improves predictability of
outcomes and procurement leverage. Performance
orientation—ranking proposals by expected
primary-energy savings (kWh/y), €/kWh saved, and
qualitative risk factors—helps allocate scarce funds
efficiently. Finally, capacity building (training
designers, RUPs, and facility managers) sustains
quality from design through operation.

What have been the main changes in the scheme
in recent years? Are there further developments
planned? Or what would be the main challenges
for the coming years?

Two development tracks are in focus. First, deeper
integration of performance evidence: progressively
strengthening meter-informed baselines, post-retrofit
M&V, and feedback loops to refine design guidelines
over time—without overburdening administrations.
Second, digitalisation: a more API-ready data
backbone linking building registries, audits, works
progress, and energy billing will streamline reporting
and ex-post evaluation. The main challenges are
stable multi-year funding to sustain a predictable
pipeline; supply-chain and skills availability for quality
envelope works and commissioning; and policy
coherence with other instruments (e.g., Conto
Termico, renovation waves, and green-procurement
rules) to avoid overlaps and unintended incentives.
For complex assets and protected buildings, early
coordination with heritage authorities remains critical.

RELEVANT FOR SPACE COOLING — ANNEXES

If you could go back in time, what would you do
differently?

| would front-load four design choices.

(1) A unified asset registry for the central-government
stock, with unique building IDs and standard
taxonomies for systems and uses—this would have
accelerated baselining and portfolio aggregation.

(2) Pre-approved, archetype-specific tender kits
(technical specs, drawings, M&V protocols) to
shorten procurement timelines and reduce design
variance.

(3) A staged rollout with pilot cohorts and randomised
technical inspections to calibrate thresholds, cost
benchmarks, and risk allowances before scaling
nationally.

(4) Stronger emphasis on operations and
maintenance from day one—commissioning, controls
tuning, and simple operator dashboards—because a
significant share of savings depends on how
buildings are run after handover.
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Good Practices

Portugal | Contingency Plan for the
Seasonal Health Response

Factsheet prepared by Nives Della Valle (IEECP) | October 2025

Background and objectives

Portugal is one of Europe’s most climate-vulnerable countries, with rising average temperatures, more frequent and
intense heatwaves, and an ageing, predominantly urban population particularly exposed to extreme heat. In this
context, the Directorate-General for Health (DGS) has coordinated national contingency planning since 2004 to
protect public health from temperature-related risks. Building on these efforts, the Seasonal Health Response Plan
— Summer Module, updated under Order No. 11425/2024, provides the strategic and operational framework for
managing health risks associated with heat and other seasonal hazards.

Activated between 1 May and 30 September, the plan aims to reduce heat-related mortality and morbidity and to
ensure an effective, equitable health response during periods of high thermal stress. It links environmental
monitoring, weather forecasting, and health data to guide preventive and responsive action at national and local
levels.

Key objectives include:

» Strengthening health risk assessment in the spring-to-summer transition, integrating meteorological,
epidemiological, and environmental information.

* Reducing exposure to extreme heat, particularly among vulnerable groups, by promoting cooling, adequate
ventilation, and identification of temporary shelters in cooperation with municipalities and civil protection.

»  Ensuring continuity and capacity of health services, through the extension of primary care opening hours,
reinforcement of emergency and hospital units, and coordination across the SNS 24 line, primary care, and
hospitals.

« Enhancing communication and health literacy, encouraging protective behaviours, efficient use of health
services, and community engagement.

* Fostering intersectoral collaboration between the health, social, and local governance sectors to ensure
rapid, inclusive, and equitable responses to heat-related threats.

Key features

The Plan is a national strategy that operationalises Portugal’s health response to extreme heat and related
seasonal risks. It integrates environmental monitoring, risk assessment, and community engagement to protect
vulnerable populations and strengthen climate resilience within the health system.

*  Focus on vulnerable groups.

The plan prioritises people most exposed to heat stress—older adults, children, pregnant women, persons with
chronic diseases or reduced mobility, outdoor workers, the homeless, and those in social isolation. Preventive
actions include ensuring access to hydration, shaded or air-conditioned spaces, home visits, and the identification
of temporary cooling shelters in collaboration with municipalities and civil protection.

The CoolLIFE project has received funding from the LIFE Programme of the European Union. Views and opinions
expressed are however those of the author(s) only and do not necessarily reflect those of the European Union or
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*  Risk management framework.
The framework is structured along four main axes:

1. Risk identification (monitoring heat, air quality, infectious diseases, and accident trends);

2. Risk assessment (integrating local and national meteorological and epidemiological data, including heat
mortality and morbidity rate);

3. Risk management (activating preventive, organisational, and clinical measures across all health levels);

4. Risk communication (ensuring timely, accessible information to professionals, partners, and the public).

* Cooling and adaptive health measures.

Key actions include promoting adequate ventilation and indoor air-conditioning, establishing Temporary Cooling
Locations for public use, and maintaining thermal comfort in healthcare and social facilities. Primary care services
extend opening hours and reinforce emergency capacity to meet demand peaks. Public health campaigns
emphasise hydration, sun protection, light clothing, and avoidance of strenuous outdoor activity during peak hours.

»  Communication and community engagement.

The plan’s communication strategy uses multi-channel outreach—SNS 24 line, institutional websites, social media,
local radio, and networks of community actors (firefighters, municipalities, religious leaders). Messaging focuses on
self-protection, safe health service use, and community vigilance for isolated or at-risk persons.

*  Coordination

Led by the Directorate-General for Health (DGS) and the Executive Directorate of the National Health Service (DE-
SNS), the plan involves a wide network of institutions (INSA, INFARMED, INEM, SPMS, IPST, SUCH, and others).
Local Health Units (ULS) implement contingency plans and coordinate community-level actions through designated
health authorities. Weekly coordination meetings take place to ensure integration from national to local response
levels.

»  Continuous monitoring and evaluation

Continuous monitoring combines meteorological forecasts, health service demand, and mortality data in real time.
Annual evaluation of national and local contingency plans ensures evidence-based adaptation and continuous
improvement of the seasonal health response. The plan provides an annex with indicators that can help monitoring
and evaluation.

Implementation

The Contingency Plan for the Seasonal Health Response, established by legal mandate, requires all entities within
the National Health Service (SNS) to develop and implement local contingency plans.

Serving as a national coordination framework, the plan guides and aligns efforts across Regional Health
Administrations and SNS institutions. Its implementation includes setting clear objectives, measures,
methodologies, and communication channels tailored to both regional and local levels.
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The Directorate-General of Health (DGS) is responsible for assessing and communicating health risks and issuing
preventive recommendations. Timely access to meteorological data, exceptional event alerts, and health service
usage allows Regional Health Administrations and individual Health Units to plan and adapt their responses [2].

Budget (or other cost data)

No information found.

Results and impacts

No information found.

Lessons learnt

Portugal’s plan highlights the importance of integrating meteorological, environmental, and health data to enable
early warning and targeted action during heat events. The plan’s multi-sectoral coordination—Ilinking health
services, social institutions, and civil protection—can better ensure that vulnerable populations are effectively
identified and protected. The structured monitoring framework, supported by an annex of defined indicators, can
facilitate systematic evaluation and continuous improvement of national heat-health and cooling strategies.

Sources

[1] https://www.sns.gov.pt/wp-content/uploads/2025/06/20250331-
V2 Plano Resposta Sazonal Saude Verao 2025 Final.pdf (translated with the European Commission’s
translation tool)

[2] https://heathealth.info/resources/plano-de-contingencia-para-a-resposta-sazonal-em-saude-portugal-
contingency-plan-for-seasonal-health-response/
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Good Practices

EU | Cities Refresh — EU Covenant of
Mayors campaign to increase cities’ urban
heat resilience

Factsheet prepared by Petra Pomper (IEECP) | September 2025

Background and objectives

The increasing number of heat waves pose an existential threat to communities worldwide. Global temperatures
reached record highs in 2023 and 2024. In Europe, heat represents the leading cause of climate-related deaths,
claiming around 48 000 lives in 2023. As the fastest-heating continent, Europe’s liveability is at risk. Thus, in 2025
the EU Covenant of Mayors initiative launched the campaign Cities Refresh which aims to empower and inspire cities
and towns to:

* RESTORE health, for safer, more liveable environments for everyone.

* REBUILD communities, for more inclusive societies and strong social ties.

*  RENEW urban design, for heat-resilient spaces adapted to a hotter future.

* REVIVE local economies, for vibrant and safe place to live, work and visit.
Over a six-month period, starting in April 2025, the campaign has been highlighting and promoting a wide range of

solutions available to local governments, through inspiring examples accompanied by compelling stories and
images.

Key features

« Campaign’s website (https://eu-mayors.ec.europa.eu/en/Cities-Refresh) — a central page with all relevant
information about the action, tools and success stories.

» Call for actions - cities can submit their concrete actions (through a survey and provided template with
guidelines) to address extreme heat

« Communication package — all materials in one place for successful dissemination of the action

Implementation

The Cities Refresh campaign is run by the EU Covenant of Mayors, an initiative of the European Commission under
the co-leadership of the European Commission’s Directorate — General for Energy (DG ENER) and Climate Action
(DG CLIMA). All EU Covenant of Mayors signatories, counting more than 11,000 municipalities across Europe and
covering about one-third of the EU population, have been invited to join the campaign. Cities and their agencies can
submit, via a form, examples of actions they are taking to improve the resilience of urban areas to increasing
temperatures. These actions are then featured on the website’s interactive map and promoted via the Covenant’s
communication channels. By joining and promoting the campaign, cities and their agencies can inspire others to take
those actions needed to adapt towns and cities to current and future heat waves. A curated Refresh Kit, a

The CoolLIFE project has received funding from the LIFE Programme of the European Union. Views and opinions
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comprehensive digital toolbox packed with practical guidance, tools, success stories and publication to support cities’
journeys, is also available on the Covenant website.

Budget (or other cost data)

The Cities Refresh campaign does not finance cities to undertake actions - each city or municipality needs to secure
its own resources. Many do this by combining local budgets with other national or European programmes to
implement projects. The EU can also provide funds via cohesion policy funds, LIFE projects or recovery and resilience
programmes. Examples of how such funding is used includes financing measures like cooling infrastructure, green
urban design, or targeted support for vulnerable citizens. Thus, the Cities Refresh campaign acts as a connector: it
brings cities together, shares tools and success stories, and guides them towards the financial opportunities that can
help turn their ideas into reality.

Results and impacts

The Cities Refresh has created a strong platform for action. Cities big and small, northern and southern, have already
joined the campaign including Marseille (France), Athens (Greece), Weiz (Austria), Antwerp (Belgium), Rotterdam
(Netherlands), Botkyrka (Sweden), Guimaraes (Portugal), Worms (Germany), Getafe (Spain) and Maribor (Slovenia).
The campaign’s website and accompanying contents are continuously updated. Practical guidance and best-practice
examples, put on the website, can give other cities and municipalities ideas which they can easily replicate.

The campaign’s real impact will be seen over time as more cities translate this inspiration into on-the-ground changes.
The expected benefits of this campaign are wide. Cities’ focus on cooling strategies, shading, green spaces, and
heat-health actions will reduce the risks of heatwaves and potential life-threating situations for general public.
Moreover, better planning of urban environment will make public spaces more resilient so that daily life and activities
can be continued even during extreme temperatures.

Another important impact area is equity. Besides addressing extreme temperatures and its risks, vulnerable groups,
such as older people, low-income households or outdoor workers, are also taken into account. The idea is to link
heating effects and summer energy poverty and help vulnerable citizens in overcoming extreme temperatures and
improving their comfort. The broader economic benefits are also made clear as part of this campaign: reduction of
electricity consumption (for cooling spaces), avoidance of tourism gaps during extreme temperatures and disruptions
to local industries, and creation of healthier and more attractive urban spaces.

Lessons learnt

One of the main lessons learnt from this campaign is that the way we frame the issue matters. When urban heat
effects are presented not only as a climate challenge, but also as a question of health, fairness and economic viability,
it becomes easier to engage different city departments and obtain stronger public support for action. Antwerp,
Belgium shows this in practice: by connecting cooling strategies directly to public health, the city made the topic
tangible and relevant to everyday life.

Another important lesson is that levels of resilience differ widely, meaning that heat does not affect everyone in
the same way. Older people, low-income households, children and outdoor workers are particularly at risk. In
Botkyrka, Sweden, urban greening projects have been combined with social initiatives so that vulnerable groups
benefit most. By linking the campaign to the topic of summer energy poverty via another EU initiative, the Energy
Poverty Advisory Hub, Cities Refresh makes it clear that adaptation has to go hand in hand with social justice.
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Cities are also realising that heat resilience cannot be achieved via one-off or short-term actions. Actions must take
into account planning rules and regulations, street design and the way we use green and blue infrastructure.
Athens offers a good example — they integrate cooling corridors and shaded public spaces that help the whole city
stay liveable even during extreme temperatures.

Finally, mutual exchange can act as a catalyst for actions. Cities learn best from each other. Whether it is Marseille
redesigning public spaces or Rotterdam adapting its waterfront, these stories stimulate ideas and motivation across
the network. Supported by the European Commission’s EU Covenant of Mayors, this mix of local inspiration and
European backing is proving to be a powerful recipe for change.

Sources

https://eu-mayors.ec.europa.eu/en/Cities-Refresh

https://eu-mayors.ec.europa.eu/en/Cities-Refresh-Communication-Package

https://www.interreg-central.eu/news/maribor-weiz-and-worms-pioneer-cities-of-cities-hit-refresh-campaign/

https://fedarene.org/against-rising-temperatures-cities-hit-refresh/

https://reqilience.eu/quick-guides-on-natural-hazards/

https://reqilience.eu/wp-content/uploads/2025/07/Heatwaves-EN.pdf
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EU | Local actions to address extreme heat
in Hajduboszormény (HU), Maribor (Sl), Weiz
(AT), and Worms (DE) as part of the
Ready4Heat project

Factsheet prepared by Indriany Lionggo (IEECP) | October 2025

Background and objectives

Rising temperatures, with more frequent and prolonged heatwaves, pose increasing health risks, leading to higher
rates of heat-related iliness and death. While heat stress affects many, certain groups are especially vulnerable,
including the elderly, chronically ill, people with physical or mental impairments, infants, children, pregnant
individuals, the homeless, those in inadequate housing, socially or economically disadvantaged groups, outdoor
workers, and sportspersons. To address this, a heat-health action plan seeks to protect the population during
extreme heat, reduce illness and mortality, ease pressure on the health system, raise awareness of heat-related
risks and preventive measures, and ultimately strengthen population resilience to heat.

Global warming comes with more frequent and intense heat waves. Cities in central Europe need to adapt but
many still lack efficient strategies and action plans to protect their citizens from heat. The Ready4Heat project
helps them to introduce tested short-, medium- and long-term measures with a focus on the most urgent issue:
sudden heat waves. The project makes proven and tested measures such as heat warning systems accessible to
all cities and helps them to adopt these quickly.

The aims to set up Heat and Health Actions Plans and make proven and tested measures such as heat warning
systems accessible to the cities and helps them to adopt these quickly. Furthermore, the pilots set up local
networks of concerned groups to support each other and tackle the heat problem. These are primarily older and
very old people, people with chronic illnesses and impairments, but also children and pregnant women as well as
people working outside. The Action Plans carry out various pilot actions, which benefit these vulnerable groups,
among others:

e Development of cooling green “urban islands” (municipality of Hajdubdszérmény),

e Shading and cooling of a playground through the use of a green pergola (municipality of Maribor),

e The environmentally friendly cooling of rooms in a retirement home (city of Weiz), and

e The involvement of stakeholders within an urban area to build an active network (city of Worms).

Key features

1. Strategy and action plan concept
= Establish objectives and vision
= Check resources: time, staff and funding
= Building the HHAP on the basis of existing concepts and strategies
= Building (political) support

The CoolLIFE project has received funding from the LIFE Programme of the European Union. Views and opinions
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2. Creation of heat maps

Identification of heat-vulnerable areas (heat hot spots)
Stakeholder participation and networking

Preparation of the heat-health action plan
Establishment and continuation of the heat action plan
Public relations

Evaluation of the project implementation

3. Citizen engagement workshops

Hajdib6szérmény:

o

4. Pilot actions

Nine workshops held for target groups (pregnant women, professionals with children,
chronically ill/disabled people, elderly in need of care, outdoor workers, and a final
event).

o Key needs: more green/shaded spaces, fewer paved surfaces, water playgrounds, night
ventilation in schools, and addressing energy deficiencies in buildings.

o Common request: tailored information on heat risks through awareness campaigns.

o Participants mapped suggested locations for green islands and tree-lined areas.

Maribor:

o Ten workshops, mostly hosted within stakeholder institutions (kindergartens, schools,
health care centres).

o Around 80 participants (42 institutional representatives, 13 general public/media, 25
municipal departments).

o ldeas included: expanding green spaces, shaded benches, neighbourhood support for
elderly living alone, and ensuring at least one air-conditioned room in institutions (e.g.
kindergartens, elderly homes).

Weiz:

o Ten workshops with diverse stakeholders (city administration, retirement homes,
kindergartens, seniors’ associations, emergency services, province of Styria, social
organisations, environmental advisory board, and companies), plus a final workshop.

o Short-term measures: shaded seating, updated city maps highlighting water dispensers,
volunteering schemes such as “heat buddies.”

o Long-term measures: more urban greenery (tree planting), updated energy regulations
prioritising heat protection in refurbishments.

o Proposal for awareness-raising campaign via regional media.

Worms

o A “Hitzetelefon” warning system supports older adults living alone during heatwaves.

o Co-creation workshops were held in senior homes, kindergartens and community
centres, enabling stakeholders to identify heat impacts (e.g., overheating in play areas)
and propose practical improvements like shading and adjusted ventilation.

o Training session of “Garten und Streuobst” for outdoor workers, gardeners, orchard
owners—sharing sun-safety best practices.

o “Cool bleiben fiir Gruppen” (aimed at sports clubs and trainers, advising on safe
hydration, scheduling and activity adaptations during heat.

Hajdiboszérmény

o Creation of 47 green islands at 23 locations in public areas and around public buildings.

o Locations selected using heat maps and citizen engagement input.

o Features include benches under shaded wooden plant structures, with additional trees

planted for long-term shading.
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=  Maribor
o Construction of two pergolas in kindergartens.
o One to protect the south-facing part of a building, the other to shade a sandbox.
o Use of local wood and testing of two plants (kiwi vs. white Isabella vine) for
effectiveness.

o Investment in feasibility study for solar-assisted cooling systems.
o Pilot installation at a nursing home.
o Monitoring of operation and energy data to compare with other cooling methods.

o Establishing long-term awareness structures on heat and health.

o Pilot tests the sustainability of a heat protection network with relevant actors.

o Goal: develop and implement a district concept for heat reduction in a highly affected city
area.

Implementation

In order to develop a comprehensive HHAP that involves local actors and includes activities for the different target
groups, a structured approach is recommended. This requires an investment of time, human and financial
resources. Human and financial resources can be scarce, especially in small and medium-sized or financially weak
municipalities. The preparation of a heat action plan also requires both technical and methodological know-how.

Check funding opportunities

In recent years, the topic of adaptation to climate change has been increasingly included in public funding
programmes. We therefore recommend to at first examining funding opportunities, e.g. for the promotion of an
adaptation manager or specifically for the preparation of a HHAP. For this purpose, it makes sense to contact the
relevant advisory centres and institutions, as well as funding agencies.

External support

When preparing a HHAP, we recommend seeking external support for technical and methodological assistance
throughout the entire process of preparing the HHAP. In the context of the project “Hitze Sicher/Worms”, the City of
Worms received technical and methodological expertise and support from the project partners in all phases of the
preparation and the initial implementation of the plan. We recommend contacting municipalities that are already
working on the preparation of a HHAP or have prepared one already and ask them about experiences with external
offices or institutions to support the preparation. In order to be able to conduct various on-site events and
workshops during a comprehensive preparation of a HHAP, it is useful that the external support is not located too
far from the municipality. Although many events are now conducted online or hybrid, in our experience it is valuable
to hold on-site meetings to enable personal contact and exchange with the actors involved.

Define clear responsibilities

At the municipal level, a project leader for the preparation of the plan is needed. This can be a person from the
environmental sector (e.g. from the climate protection or adaptation management) or from the health sector (e.g.
from the health department). It also makes sense to have a joint project management in order to use synergies
between the departments of climate adaptation and health.
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The HHAP project manager is (as “caretaker”) responsible for the preparation of the plan, keeps track of the
concept and the details, maintains contacts with the actors, both within the city and externally, takes care of public
relations, invites to workshops and events and is in charge of the (potential) steering committee described below.
The project manager answers e-mail enquiries, is available for telephone enquiries and much more. Without such a
caretaker, a HHAP cannot be created and successfully implemented in the following years. It is recommended that
the project management is located within the administration in order to be able to for example send out official
municipal invitations, to be accessible etc. In this way, the different actors and the population can gain more
confidence in the organisation and implementation of the HHAP.

The creation and implementation of a HHAP also requires the support of several steering committee such as the
city administration, the mayor and political party representative, the local/ regional medical services, water and
energy divisions/ providers, local water and sanitation divisions, healthcare divisions, social care divisions,
education divisions, citizen/ disaster protection units, urban planning/ development divisions, public relation and
communication divisions, climate/ adaptation divisions.

Budget (or other cost data)

The project itself is funded by the EU under the Interreg CENTRAL EUROPE programme. The financial framework
allocated for short-, medium- and long-term municipal measures from the annual budget (investments,
developments, salaries, wages). Financial assessment for the gradually implementation according to yearly
municipal budget around EUR 250.000.000 annually. Funding programmes from a federal body that finances the
development of climate adaptation plans of welfare organisations. This includes the facilitation of the grant
application writing through climate expert consultation paid by the city as well as cooperation with local universities.

Below is the detailed funding resources in every pilot city of Ready4Heat:
1. City of Hajduib6sz6rmény (Hungary)

e The plan highlights the legal and policy framework, which enables funding via:
o National environmental protection and climate adaptation programs.
o EU structural and cohesion funds, especially those linked to energy efficiency, climate adaptation,
and public health.
o Municipal co-financing, often in partnership with regional authorities and health institutions.

2. City of Maribor (Slovenia)

e Financing options include:
o Municipal budget lines (especially for green infrastructure and adaptation measures).
o EU projects and cross-border programs (e.g. Interreg, Horizon Europe) targeting urban climate
adaptation and health protection.
o National climate adaptation support schemes (Slovenian Ministry of the environment/health).
o Cooperation with private partners and public utilities to integrate measures into existing
investments.

3. City of Weiz (Austria)

e Measures are tied to the Austrian National and regional heat protection plans, which can mobilize federal
and provincial funds for health protection, awareness campaigns, and infrastructure adaptation.
e Implementation can also be supported through:
o Municipal budget allocations for greening, shading, and cooling infrastructure.
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o EU co-financing (e.g. Interreg Central Europe, LIFE) — the Ready4Heat project is already an
example of this.
o Integration into spatial and infrastructure investment plans.

4. City of Worms (Germany)

e Initial development of the Heat action plan was funded by the Federal Ministry for the environment (BMU)
under the “Adaptation to Climate Change — Municipal lighthouse projects” program.
e For long-term implementation, Worms requires:
o An annual municipal budget dedicated to structures and measures, including the heat alarm
system.
o Ongoing financing through municipal departments, steering committee decisions and integration
into urban development and climate adaptation concepts.
e Additional financing may come from national adaptation programs, EU projects (e.g. Interreg’s) and
cooperation with health/social institutions.

Results and impacts

Thermal protection measures in the short term (acute measures during heatwaves), medium term (preparedness
and awareness), and long term (heat-sensitive urban development):

1. Municipality of Hajduib6sz6rmény
e Short-term action: immediate acute extreme heatwave action plan
o Communicate the heat alert with recommendations
o Monitoring morbidity and mortality
o Opening and communicating cool and chilled buildings, provision of drinking water,
vapour gates
o Support for organisations working with deprived people living alone
o Extending early assistance services
e Medium-term action: strategic action plan for heat emergency prevention (preparedness and
awareness)
o Health awareness development and widespread dissemination
o Thermal protection education for vulnerable focus group workers
o Providing drinking water in public areas, operation of vapor gates
o Network and consulting services for outdoor workers
o Information campaign on the possibilities of building with good thermal properties
e Long-term action: Sustainable Living Action Plan for Climate Protection and Liveability (urban
development and lifestyle)
o Afforestation, care of urban trees, tree planting, landscaping
o Supplementing the building ordinance with architectural solutions with good thermal
properties
Analysis and planning of urban climate (urban climate) with green elements
Development of sustainable transport sectors and multimodal transport
Promoting an active lifestyle and increasing the fitness of the population
Shading and air-conditioning of educational institutions
Support for home placement of garden rainwater collection pots

o O O O O

2. Municipality of Maribor
e Short-term or emergency measure: warnings, communication, shade and cooling
o Warnings and communication heat warning system
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Publicly accessible spaces for cooling during heat waves
Temporary shading and cooling for outdoor public areas

Drinking water in public spaces

Guidelines for the protection of vulnerable groups during heat waves

e Medium-term actions: awareness, capacity building and resilience building

o

o

Raising awareness among the population
Education and training

e Long-term measures: buildings

o

0O O O O 0 O O

3. City of Weiz

Urban planning

Improving the insulation of buildings

Indoor cooling

Planting of new trees to increase greening

Urban greening plan and reduction of concrete surfaces and shading
Water saving

Rooftop solar power plants and energy storage

Monitor increases in morbidity and mortality during heat waves.

e Short-term measures

o

o O O O O

@)

Public Awareness Campaigns

Educational Outreach

Promoting hydration

Heat resistant clothing and sunscreen advice
Cooling tips for homes

Cooling techniques

Targeted support for vulnerable groups
Emergency communication channels

e Medium-term measures

@)

o

@)

o

Increasing drinking water access
Creating shaded spaces

Cooling stations

Public mapping of cooling spots

e Long-term measures

@)
O
@)
O

4. City of Worms

Sustainable urban design
Heat-resilient infrastructure

Water integration

Mandatory green space regulations

e Short-term action

o O O O

Heat alarm system with different warning levels (German Weather Service — DWD)
Rapid communication of alerts to the public and institutions

Establishment of “cool places” and shaded/rest zones

Distribution of water and support in everyday life during heat events

Specific assistance for vulnerable groups (elderly, care facilities, homeless, outdoor
workers)

e Medium-term action
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Information campaigns on health risks of heat and prevention

Training for institutions and staff working with vulnerable groups (care, daycare,
schools)

Development of communication channels and stable stakeholder networks
Integration of heat protection into existing health and social services

Regular monitoring and evaluation of heat-related health impacts

e Long-term action

o Urban planning guidelines for climate-adapted design

o Integration of shading, ventilation corridors, and greening in urban development plans

o Checklists for heat reduction in building development, planning and construction phases

o Expansion of urban green and blue infrastructure (trees, water elements, permeable
surfaces)
Establishment of a permanent working group on climate-adapted urban development
Sustainable renovation and adaptation of public buildings to improve cooling capacity

Lessons learnt

The most effective approaches included directly contacting stakeholders, leveraging personal and professional
networks, and collaborating with a strong local NGO that had established connections and expertise. Workshops
benefited from skilled facilitators and engagement with local micro-communities, such as seniors’ clubs, proved
valuable. However, companies that have workers working outdoors and doctors were not responsive due to lack of
interest, time constraints and limited feedback, whereas elderly care workers, nurses, and professionals working
with children and pregnant women were engaged more successfully.

Deep local involvement proved essential, as co-creation workshops and advanced trainings enabled frontline
groups such as multipliers and key actors working with the vulnerable groups to adopt practical solutions quickly.
This participatory approach not only built trust and ownership but also ensured that heat adaptation measures
addressed real community needs effectively.

Funding support drives real action, as shown in Worms where guidance to specialised programmes ensures
climate adaptation isn’t limited by budgets, while keeping institutions engaged and decisionmakers motivated to
sustain efforts within the heat protection network.

Regular updates to the Heat Action Plan are vital. Annual reviews integrate new scientific insights and lessons from

recent heat events, ensuring measures such as enhanced buddy systems and advanced training modules —
remain effective, practical, and responsive to evolving climate challenges.

Sources

All information taken from the outputs of the Ready4Heat project on https://www.interreg-
central.eu/projects/ready4heat/
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D4.3. RECOMMENDATIONS FOR ENHANCED AND INTEGRATED STRATEGIES, POLICIES AND SCHEMES

RELEVANT FOR SPACE COOLING — ANNEXES

Interview with Mrs. Katja Karba, Project manager at
Razvojna agencija Sinergija d.o.o. (Development agency

Sinergija Ltd)

Where does the original idea of the scheme come
from?

Started in the city of Worms (Germany), the first city
to start with HHAP a few years before the project was
awarded in 2022. The regional funds and Climate
Alliance from Frankfurt have been the main
resources, as well as the city, they have developed
their own method to engage with the stakeholders,
communicate with external parties. Interreg project
happened, and the idea was to scale up the HHAP to
other pilot cities. Generalise the structure and define
methods to be applicable to more EU cities.

What have been the main difficulties encountered
in developing or implementing the scheme?

The difficulties of HHAP development were to
engage stakeholders and lack of enthusiasm to the
topic, especially from organisations that are
employing the outdoor workers. Also surprisingly, the
doctors in public health centres never responded to
the workshop on HHAP. However, to the project’s
surprise, the stakeholders such as kindergartens,
pensioners associations, pregnant women, and a few
healthcare centres were very much enthusiastic
about the topic and very welcoming. Soon after that,
the authorities such as mayors and city departments
are providing their political supports in the topic too
knowing that this is an opportunity to make the cities
resilient.

What success factors would you have identified?

The elderlies and pregnant women were very active
and added their recommendations in the HHAP
development process. The workshops and the
trainings have different activities that focuses on
different vulnerable groups. The HHAP strategies
have been adopted by the city council with the major
support and the communication materials are tailored
for every type of the vulnerable groups, such as

Online interview on Thursday, 2 October 2025.

simple text for deaf people, visuals on how to protect
themselves. Establishing the stakeholder in Germany
is another success story with its operational, liveable
structure in the city and they have an active
(sub)working groups implementing various
measures, among which is also a heat warning
system called heat phone. Slovenian, Austrian and
Hungarian pilot cities have a city heat warning
system that is connected to the national data which is
being operated by the national environment/weather
forecast agencies.

What have been the main changes in the scheme
in recent years?

All pilot cities are thinking about the measures and
funding resources to further explore the measures.
The topic is hot, has political credit and it would
increase the voting numbers of political parties.

Are there further developments planned? Or what
would be the main challenges for the coming
years?

One of the Interreg cross border programme project
(Slovenia-Italy) is establishing heat warning system
for Gorizia and Nova Gorica cities which could be
applied further to the new cities. Additionally, some
Ready4Heat partners have applied for funds in
empowering the public health institutions. Currently it
is also the idea/ need on targeting the vulnerable
groups in the rural areas and how to equipe them
with the digital tools to cope with heat waves. They
have been long forgotten, and the focus shift will be
different from urban to rural. The funds will be
searched in the frame of fourth Interreg CE call that
will start in a few days, but nothing is concrete now.
Furthermore, the next challenge is also combining
green and blue infrastructure, it is quite difficult but
considering the political support from the cities, we
hope this will be received well by the stakeholders.

st Cool
X LIFE

96
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If you could go back in time, what would you do
differently?

Get more fundings to implement the measures, start
working on short- and medium-term actions,
awareness raising, campaigns and clearer actions for
the vulnerable groups.
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