fram |m|{ieme\rﬁtatlon »éC\F‘OS\S EU

ers\tates AN
\ N\




EUROPEAN

Co-funded by
URBAN - the European Union
INITIATIVE

This publication is supported by the European Urban Initiative, which receives
EU funding to provide support to the Urban Agenda for the EU on behalf of the
European Commission for the period 2021-2027.

Author(s): Ana Contreras Escribano (EUI External Expert)
Partnership: Building Decarbonisation Partnership
Prepared on: May 2026

© European Union, 2026

Re-use is authorised provided the source is acknowledged. The re-use policy of the European
Commission documents is regulated by Decision 2011/833/EU (OJ L 330, 14.12.2011, p. 39).

European Commission documents are regulated by Decision 2011/833/EU (OJ L 330, 14.12.2011,
p. 39).

Cover image: Photo by Budget Bizar. Used under the Pexels License.

The photos and graphics in this publication are under the copyright of the EU and other parties. For
any use or reproduction of photos or graphics that is not under the EU copyright, permission must
be sought directly from the copyright holders.

Contact: urbanagenda@urban-initiative.eu



mailto:urbanagenda@urban-initiative.eu

Table of Contents

Executive SUMMaAry..cicirciremmeimammammammssssssssssssssssssssasssssassassassassassassassassasnns 5
1 1 o T T ot oo 9
01 3 1= o = 11
Methodological approach ......cccuriresriresresrsmesmmememee s 12
Guiding Principles and Rationale......ccoursemmssssmssssmssssmsssmnsssmssssmssssmssssnssssnasssnnsssnnssnnns 12
Preliminary Mapping (15 case Studies) .....ccurmummmmimmmsmmmassmnsssmssssmssssnssssnnssnnnssnnnssnnnsss 12
Selection of 10 Case StUAI@S ...iiuuuimrrenssmrnnsssmmnnsssmmnnsssmnnssssmnnsssmnsssssmnsssssnnnnsssnnnssssnnnssns 13
INtEIVI@WS .ureeuiressnnnssnnnssmnsssnnsssnnsssnnsssnsssmnssssnsssmssssnnsssnnsssnnsssnnsssnssssnnssnnsssnnsssnnssnnnssnnns 14
Complementary Desk ReSearch .....cc.cccirmeuimmesmmnssnmessmmssmnesmsssssssssmnsssnnsssnnsssnnsssnnssnnns 15
Analysis and Integration......cccciireirreirmesmmnesmmnmssrrsssras s ras e nassennssennsen 15
LImMItations......oiieeiimmesimmnnsinnnsssnsssssnssssn s snnsssnnnnsssnnnnsssnnnssssnnnsssnnnnsssnnnnssnnnnns 16
Case StUAIES ....ieermurrermnmresmnssrnssnnsrnssnassnsssassnassnsssassnsssnssnnssnssnnsnnnsss 17
Analysis of LHCP and NBRP integration..........c.ccurmmmeinesnnennsnaannes 19
Integration Maturity Between the Plans..........ccciiimeiinmmsiinnesssnnmessinnsssinnssssnesa 19
Observed patterns across maturity levels .......cccuiicinmmsimmsimmmse . 29
Alignment with EU frameworks .........icccciimmmiimmsmimmmsssimmmssnssssssssn s ssssssssssssnns 32
Integration MechaniSMS ......cccuiieeiimmesimmmesimrs s nanaas 33
(S A 00 L [T T < P 33
Drivers Of INTEGIAtioN ........ i 34
Mechanisms fOr INTEGIAtiON .......iiiiiii i e e e e e e e e ra s 35
Improvement loops: how integration may evolve over time.........oceuiiiiiiviiin e 37
The importance of data .....c.cccurmmreirmsmmnnmsimesmm - 39
Lessons from Case StUdieS.....cuurmmeuimmnmsssmmnnsssmnnssssmnnssssmsssssnnsssssnnnssssnsnssssnnnssssnnnsssnnnns 39
Key data gaps ...icieirmeimmmmimmmimnsimssmnssmnsssssssnasssnssssnnsssnsssenssssnsssnnsssnnsssnnssennsssnnssnnnsnn 40
KeY Darri@rs .iiciiresimmesimmssimnesmmessmmessmnssimnsssmssssmssssmssssnssssnssssnssssnsssnnsssnnsssnnsssnnssnnnssnnnssnn 41
Towards an integrated data and indicator framework.........cccuumeimmeinmesimmesnnesnnnin. 42

Step 1: Define a harmonized mMiniMumM dataset........cccviiiiiiiiiiii s 43




Step 2: Improve interoperability and digital infrastructure ...........cccovveviiviiiii e, 44

Step 3: Clarify data ownership, access and legal frameworks...........coeuuuuiiiiniiiiiieeeniiii e, 45
Step 4: Standardise methodologies and reporting .........cceevvieiiiiiiiiiiii i 45
Step 5: Strengthen capacity, stakeholder engagement, and financing linkage...........cccoooviiviiiiinnnnn. 45
Step 6: Continuous integration and knowledge Sharing .........cccueveiiiiiiiiiiiiiiiei e 46
From existing tools to integrated data systems........cciccimmeimmsimesimmesnmemesneenn. 46
Recommendations for data integration..........ccccuimmiimmmsinnmssms s ———— 48

Conclusions and recommendations......cccvrrnrrsssesessssmsnssesnssnsnssssasnssasns 30

KeY CONCIUSIONS .veuuiresssnnssmnnssmnsssnnsssnsssmnsssmnsssnssssnssssnssssnssssnssssnsssnssssnnsssnnsssnnssnnnssnnnssnn 50
Strategic steps for LHCP and NBRP integration .......ccccummmsmmmmsmmmssmmssssmssssnsssnnssssnsssnes 52
References AR RRRRRRRRRRRERERERERERERERERBRERERERENERERERRRERERERERERENRRERERRRERERERERERERAERERERDD]] 53




Executive
Summary

This report is developed within the framework of the Building Decarbonisation Partnership
under the Urban Agenda for the EU (UAEU). Bringing together 24 partners across governance
levels and sectors, including Member States, regional and local authorities, European
Commission Directorates-General, umbrella organisations and sectoral stakeholders, the
Partnership provides a platform to align EU policy objectives with local implementation realities.
Through collaborative work, the Partnership supports cities and other actors in identifying
regulatory barriers, exchanging practical experiences and co-creating solutions to accelerate the
decarbonisation of Europe’s building stock. This study reflects the Partnership’s preparatory work
towards the outputs proposed in the Draft Action Plan document, contributing evidence and
recommendations to strengthen the integration of building renovation and heating
and cooling planning frameworks across the EU.

Decarbonising heating and cooling is central to achieving EU climate targets, as it accounts for
roughly 50% of final energy consumption. Despite policy efforts, fossil fuels still dominate
today’s energy system (only 23% by RES). Effective decarbonisation therefore requires
coordinated action across building renovation and low-carbon heat supply systems,
sustainable management of biomass and integrated planning supported by strong governance and
data systems.

In this context, Local Heating and Cooling Plans (LHCPs) and National Building
Renovation Plans (NBRPs) are critical tools for implementing decarbonisation strategies. LHCPs
provide municipal-level pathways for low-carbon heating and cooling deployment, while NBRPs
establish renovation priorities and regulatory frameworks for energy-efficient building stocks.

The study assesses how these tools interact across 10 selected Member States, based on
mapping, interviews, desk research, and stakeholder engagement, including the UAEU BD
consortium. It identifies good practices, structural challenges, and actionable recommendations to
strengthen integration. To evaluate integration maturity in the selected countries, a comparative
analysis on legal and policy alignment, operational integration mechanisms, governance
coordination, financial alignment, municipal capacity and implementation readiness and data and
monitoring systems was conducted.


https://www.urbanagenda.urban-initiative.eu/partnerships/building-decarbonisation
https://www.urbanagenda.urban-initiative.eu/sites/default/files/2026-04/Draft%20Action%20Plan_BD%20Partnership_FINAL%20%283%29.pdf

Key Findings

Country Maturity Level Exemplary Result

Denmark Very advanced 100% nationwide municipal Climate Action Plans

Germany advanced First EU country with nationwide legally binding
municipal HP framework.

Netherlands Very advanced Tens of thousands dwellings retrofitted under
ISDE & national renovation schemes.

Austria Very advanced Regional energy agencies supported technical

capacity in dozens of municipalities.

Belgium (Flanders) advanced GIS-based heat zoning prioritizes collective vs
individual solutions.
Finland advanced Smart grid and energy community pilots provide

real consumption data.

Czech Republic

Intermediate

DH networks supply ~50% of urban heat demand.

Italy Intermediate Innovative urban heat reuse demonstrates
practical decarbonisation beyond traditional
boiler-fed networks.

Spain Early/low level | Hundreds of thousands of retrofits funded via

integration NRRP and NextGenerationEU.

Hungary Early/low level | Tens of thousands of buildings upgraded via

integration national renovation incentives.

So far, integration between Building Renovation and Heating&Cooling Planning has not happened
in any country, even in the most advanced ones (Denmark, Netherlands, Austria). However, some
key findings that can help integration efforts are as follows:

Integration depends on coordinated governance and planning frameworks. The report
shows that integration is most effective where heat planning serves as the backbone guiding
renovation strategies and is shaped by strong coordination across national, regional, and local
governance levels. Financial conditionality helps operationalise planning, while spatial planning
and zoning enable practical alignment. Municipal capacity is a key enabling factor, and integrated
data systems support evidence-based planning, complemented by structured monitoring and
feedback mechanisms typical of high-maturity systems.




Integration is systemic, not policy-driven by a single instrument. Across all cases,
integration results from the combined effect of regulatory frameworks, governance coordination,
financial mechanisms, data systems, and local capacity. It is an iterative process, improving over
time through feedback loops and institutional learning.

EU framework alignment can be a key accelerator. Alignment with EU frameworks varies
significantly. In countries such as Germany and the Netherlands, strong alignment provides clear
guidance, funding, and obligations that support implementation ecosystems, positioning EU policy
as a key integration driver. In contrast, in other countries alignment remains partial or emerging,
where EU policy plays a more supportive role.

Structural bottlenecks continue to limit progress with data and finance as cross-
cutting constraints. Key bottlenecks include institutional fragmentation, which weakens
coherent decarbonisation pathways; misaligned planning cycles, leading to inefficient sequencing
of infrastructure and renovation measures; and capacity gaps, where integration remains more
conceptual than implemented. Scaling these approaches remains a challenge. Across the case
studies, data gaps, governance complexity, and financial constraints emerge as central barriers.
Fragmented datasets, GDPR limitations, lack of standardisation, and weak integration between
energy and spatial data reduce planning accuracy, hinder prioritisation, and complicate monitoring.
While Northern and Central European cities show relatively stronger progress, Southern European
contexts face additional challenges due to climate conditions, regulatory differences, and
fragmented municipal competences. Addressing financial and business model challenges—such as
conflicts of interest, innovative financing approaches, and stronger links between financial tools
and data-driven planning—is essential.

Implementation depends on local engagement and support structures. Finally, beyond
administrative structures, end-user awareness, willingness to invest, and participation in energy
communities significantly influence implementation. One-stop shops, participatory approaches,
and targeted communication campaigns can help build trust and drive engagement. Existing EU
tools and networks also provide valuable support and, together with more standardised indicators,
can improve comparability across municipalities and strengthen policy-driven decision-making.

Recommendations
The study concludes with a clear set of steps to effectively align LHCPs and NBRPs:

e Define a common integration methodology for Heating and Cooling and Building
Renovation planning

e Advance towards a roadmap for an integrated data ecosystem

e Develop a harmonised and interoperable EU-supported data framework/platform

e Strengthen data governance and regional support structures

e Promote integrated financing and planning

¢ Move from replication to multiplication.



Integrating LHCPs and NBRPs is essential to achieving cost-effective, large-scale building
decarbonisation in Europe. While frontrunner countries demonstrate that systemic integration is
achievable, many Member States remain constrained by governance fragmentation, insufficient
data, and limited capacity.

To bridge this gap, the EU and Member States must shift from parallel planning approaches to
fully integrated, data-driven, and spatially coordinated systems, supported by aligned funding and
strong governance.




1. Introduction

Decarbonising heating and cooling is a central priority for the European Union in achieving its
climate and energy objectives. Heating and cooling account for around half of the EU’s final energy
consumption, with buildings responsible for more than 40% of this use and a significant share of
greenhouse gas emissions (EEA, 2023; Eurostat, 2022). Residential and industrial heating together
represent the largest component of this demand, while cooling needs, though currently limited,
are expected to increase due to rising average temperatures across Europe.

Despite longstanding policy efforts, progress in reducing energy use in heating and cooling has
been slow. Fossil fuels — particularly natural gas, oil, and coal — remain dominant, while
renewable sources accounted for only 23% of heating and cooling energy in 2020. Heat pumps,
solar thermal collectors, and other renewable technologies are growing, yet challenges persist,
including inefficient district heating systems, under-insulated buildings, and limited availability of
sustainably sourced biomass (EEA, 2023; IPCC, 2022).

Effective decarbonisation requires a combination of strategies:

e Thermal retrofitting and deep renovations to reduce energy demand in existing building
stocks.

e Deployment of zero-emission and low-carbon heating systems, including heat pumps,
modernised district heating networks, solar thermal collectors, and renewable waste heat
integration.

e Sustainable management of biomass, balancing heating demand with carbon
sequestration, ecosystem services, and competition with other uses.

e Integrated planning at national, regional, and local levels to align renovation strategies
with decarbonised heat supply and optimise socio-economic and environmental co-
benefits.

There is no single solution for decarbonising heating and cooling. Achieving the EU’s 2030 and
2050 climate targets requires systemic approaches that combine building renovation,
neighbourhood-level and district heating solutions, and rapid replacement of fossil fuels with
renewable and waste energy sources. Digitalisation, innovation, and adaptive governance are
essential to accommodate diverse climatic, technical, and socio-economic contexts across Member
States.

In this context, Local Heating and Cooling Plans (LHCPs) and National Building Renovation Plans
(NBRPs) are critical tools for implementing decarbonisation strategies. LHCPs provide municipal-
level pathways for low-carbon heating and cooling deployment, while NBRPs establish renovation
priorities and regulatory frameworks for energy-efficient building stocks. Their integration enables



municipalities and national authorities to align renovation sequencing with decarbonised heat
supply, avoid fuel lock-ins, and scale up renewable and waste energy solutions effectively.

This report analyses state of play of the integration of LHCPs and NBRPs across EU Member States,
highlighting policy frameworks, data gaps, and practical lessons. Through a comparative
assessment of case studies, the study identifies replicable approaches to accelerate building
decarbonisation, reduce fossil-fuel dependency, and support EU climate and energy objectives.

To visualise the connection between strategy and implementation, this report highlights the
pathway from national policy frameworks through municipal planning to on-the-ground execution
in cities. LHCPs and NBRPs are not isolated instruments; they operate within an integrated system
where policy objectives inform planning, planning shapes investments and renovation actions, and
city-level implementation delivers measurable decarbonisation outcomes. The accompanying
schematic illustrates this continuum, showing how strategic guidance, governance structures, and
participatory processes could converge to accelerate energy-efficient building renovations and the
deployment of low-carbon heating and cooling solutions across diverse urban contexts, rooted on
similar analyses under EU initiatives such as the ACT!ON HEAT Project.

Vision and
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LHCP & LBRP
working groups
with local level

LHCP & NBRP
bridging strategy

Existing data,

, inventory and
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Fig 1: Schematic proposal for LHCP and NBRP integration flows. Own elaboration.

. City planning . Execution




Objectives

This report aims to:

Map and analyse EU Case Studies to assess how local heating and cooling plans
(LHCPs) and national building renovation plans (NBRPs) are integrated, and how
governance levels cooperate.

Identify data gaps in current LHCP and NBRP reporting and propose key indicators to
support evidence-based decision-making.

Extract lessons learned from the analysed cases, highlighting good practices,
challenges, and opportunities for stronger policy alignment.

Provide actionable recommendations to enhance the integration of building
renovation and heating decarbonisation strategies across governance levels.




2. Methodological approach

This section outlines the methodological process followed to map, select, and analyse 10 national
EU Member State Case Studies, reflecting diverse approaches to integrating Local Heating and
Cooling Plans (LHCPs) with National Building Renovation Plans (NBRPs) within the national policy
framework. The approach combined preliminary mapping, structured interviews, and
complementary desk research to provide a comparative understanding of policy integration,
implementation sequencing, and data frameworks.

Guiding Principles and Rationale

The methodological approach was guided by the overarching goal of understanding how national
and local policy frameworks enable or constrain the integration of LHCPs and NBRPs, including
sequencing, alignment, and implementation on the ground.

Key considerations included:

e The stage oftransposition and implementation of EU directives, particularly the Energy
Efficiency Directive (EED).

o National legislative frameworks and policy instrumentsthat influence the alignment of
LHCPs and NBRPs.

« Integration logic and sequencing between local and national plans.

o Data availability and reporting practices that underpin policy decisions.

o Identification oflessons learned, replication potential, and policy recommendations for
improving integration.

The methodological approach ensuredcomparative relevancewhile capturing thediversity of
integration approaches, administrative capacities, and policy frameworksacross EU Member
States.

Preliminary Mapping (15 case studies)

The process began with a preliminary mapping of 15 casesto provide an overview of the status of
integration between LHCPs and NBRPs. Each case was analysed across the following dimensions:

o National LHCP strategy: status, objectives, and key features.

« National Building Renovation Plan (NBRP): status, objectives, and key features.

o Integration rationale and sequencing logic: potential alignment, real sequencing between
the plans, and strategic pathways for replication.

o Legislative and policy framework: key instruments, enforceability, flexibility, and
conditionality for local implementation.
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Participatory and stakeholder processes: involvement of citizens, building owners, utilities,
and other market actors.

Leading cities and pilot initiatives: to illustrate practical application and testbeds for
integration.

References and replication pathways: preliminary insights for adaptation in other contexts.
Maturity assessment: initial evaluation of integration to guide in-depth study.

This mapping informed the selection of 10 national case studiesfor detailed analysis, balancing
geographical coverage, policy maturity, and relevance for replication.

Selection of 10 Case Studies

Following the preliminary mapping, the partnership agreed on 10 national case studies for detailed
study. Selection criteria included:

Policy maturity and legal framework supporting integration.

Availability of national and local stakeholdersto provide detailed information.
Evidence of active integration or alignment initiatives between LHCPs and NBRPs.
Potential for policy insights, lessons learned, and recommendations for replication.

These 10 cases constitute the core analytical sample for structured interviews and complementary
research:

DENMARK
GERMANY
NETHERLANDS
AUSTRIA
BELGIUM
FINLAND

CZECH REPUBLIC
ITALY

SPAIN

HUNGARY




Interviews

Structured interviews were conducted atnational and local levels, following a detailed interview
guide organised into seven thematic blocks:

1.

Integration logic— Deepening understanding of thereal sequencing logic and practical
integration between LHCPs and NBRPs, identifying alignment points, bottlenecks, and
trade-offs.

Legislative framework— Examining policy instruments, enforceability, adaptability, and
key legal constraints.

Multilevel Governance— Exploring roles and responsibilities across levels as they affect
plan integrationand the mechanisms used to ensure effective coordination.
Participatory and stakeholder processes— Assessingactual engagement of
stakeholdersin shaping and implementing integration measures.

Data frameworks for Buildings and Energy- Identifying critical datasets, gaps,
inconsistencies, and standardisation challenges that affect integration.

Monitoring, reporting, and feedback loops— Understanding the use of monitoring
results to inform integration, adaptive planning, and policy refinement.

Replication, transferability, and next steps— Identifyingreplicable approaches,
context-specific challenges, and recommendations for EU-level support.

A total of between 1 and 5 interviews per country were conducted, combining national agencies,
local authorities, research institutions, and intermediary bodies. This ensured acomprehensive
understanding of both policy design and local implementation.

Table 1. Case study mapping

No.

Country Level Relevant stakeholders No.
covered interviews
completed
Germany National Federal Institute for Research on Building, Urban Affairs and 5
Regional Spatial Development (BBSR) at Federal Office for Building and
Local Regional Planning (BBR)

IFEU - Institut fiir Energie- (Heidelberg)
Lubeck University

Stuttgart region

Deutsche Energie-Agentur GmbH (dena)
Ludwigsburg

Denmark National 2
Local Varme - Danish Energy Agency - part of The Ministry of Climate,
Energy and Utilities

Samso Municipality

Netherlands | National Ministry of Housing and Spatial Planning 2
Local The Hague
Austria Local Stadt Wien 1
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5 Belgium National VVSG - (the Association of Flemish Cities and Municipalities) 3

Local City of Mechelen
City of Oostende
6 Finland National Ministry of the Environment 2
Local City of Espoo
Vaasa Municipality
7 Czech Local Czech Technical University in Prague 3
Republic (UCEEB)
Statutory City of Kladno
City of Brno
8 Spain National MIVAU - Ministry of Housing and Urban Agenda 8
Local IDAE
GBCE

Vitoria-Gasteiz City Council

Soria City Council

Santa Perpetua de Mogoda (Barcelona province)
Municipality of Barcelona / ECOENERGIES

9 Hungary National MEHI 2
Local Hungarian Energy Efficiency Institute
(Budapest)
City of Pecs
Ministry of Energy
10 Italy National ENEA - National research centre for energy in Italy 1
Local AMAT Agenzia Mobilita Ambiente e Territorio (i.e. Milan's Agency

for Mobility and Environment)

Complementary Desk Research

Alongside interviews, complementary research was conducted using:

« National policy documents, strategies, and technical reports on LHCPs and NBRPs.
e European Commission guidelines, monitoring frameworks, and reference studies.
e Academic literature and case studies shared within the partnership.

This research supported validation, identification of data gaps, and contextual understanding of
integration challenges and successes.

Analysis and Integration

All data from the preliminary mapping, interviews, and desk research were systematically analysed
to:

o Compare approaches to policy and practical integration of LHCPs and NBRPs.
o Identify data gaps, key indicators, and standardisation challenges affecting integration.
o Extractlessons learned, policy recommendations, and replication potential.




Assess thealignment between national strategies and local implementation, highlighting
enablers, constraints, and sequencing dynamics.

The resulting synthesis forms the foundation of this report, providing actionable insights
forenhancing the integration of LHCPs and NBRPs at EU level.

Limitations

While the methodology is robust, the following limitations apply:

The 10 national Case Studies areillustrative rather than exhaustive.
Some countries or municipalities were partially covered due to availability constraints.
Integration assessments are qualitative, reflecting perspectives of interviewees.

Rapidly evolving EU and national policy landscapes may alterintegration dynamics and
sequencing.

Despite these limitations, the approach provides astructured, transparent, and replicable
framework for analysing the integration of LHCPs and NBRPs across EU Member States.




3. Case Studies

This section presents the 10 national EU Member State Case Studies analysed in this study. Each
case was developed using a common template, agreed with the partnership, to ensure consistency,
comparability, and policy relevance across countries. The template was designed to capture both
national-level frameworks and local-level implementation experiences, with a focus on the
integration between Local Heating and Cooling Plans (LHCPs) and National Building Renovation
Plans (NBRPs). The Case Studies aim to provide a clear understanding of how EU directives and
national policies are transposed and implemented, what mechanisms enable or hinder integration,
which indicators are used for monitoring, what results have been achieved, and how lessons
learned can inform future action and replication in other contexts.

The template comprises the following sections:

LHCP and NBRP frameworks. This section provides an overview of the national policy
frameworks, focusing on alignment with EU directives, particularly the Energy Efficiency
Directive (EED) and the National Building Renovation Plans. It identifies whether and how
these frameworks have been transposed into national legislation, the level of guidance
provided to municipalities, and the tools available to support local implementation. This
first table allows for a direct comparison across countries in terms of their compliance and
integration with EU requirements.

Integration mechanisms. This section examines the practical mechanisms through

which LHCPs and NBRPs are integrated. It captures:

o Bottlenecks that hinder implementation or coordination.

o Drivers that facilitate alignment between heating, cooling, and renovation planning.

o Existing improvement loops, feedback mechanisms, and policy adjustments that
support more effective integration.

o Key points of integration at national and local levels

Key indicators. This section identifies the most relevant indicators used for monitoring
progress and informing decision-making. It highlights gaps in data collection,
inconsistencies between datasets, and the potential for indicators to support evidence-
based policy adjustments at national and local levels.

Results. This section summarises the main outcomes observed from the integration of
LHCPs and NBRPs, including policy effectiveness, local implementation achievements, and
any observed impacts on energy efficiency, decarbonisation, and urban planning.

17



Lessons learned. Based on the analysis, this section presents the key findings and
practical insights from each national case. It highlights success factors, recurring
challenges, and governance practices that have proven effective or require improvement.

Pathways for replication. Drawing on the national experiences, this section explores
potential pathways for other Member States or cities to enhance integration between LHCPs
and NBRPs. Recommendations are framed considering context-specific constraints,
regulatory frameworks, and local capacities.

References and interviewers. A final section includes with a list of sources, references,
and contributors (national and local interviews), ensuring transparency and allowing for
further follow-up if needed.




4. Analysis of LHCP and NBRP
integration

Integration Maturity Between the Plans

To provide a clear overview of the level of integration between Local Heating and Cooling Plans
(LHCPs) and National Building Renovation Plans (NBRPs), the 10 Case Studies were comparatively
assessed according to the following dimensions:

Legal and policy alignment
e Level of transposition of the Energy Efficiency Directive (LHCPs).
o Status of development and submission of theEnergy Performance of Buildings
Directive (NBRPs).
o Existence of a binding municipal heat planning framework.

Operational integration mechanisms
e Presence of concrete mechanisms linking heating decarbonisation and building renovation
(e.g. heat zoning, neighbourhood planning, legislative coupling).
e Degree to which LHCPs and NBRPs are coordinated in practice (beyond strategic
alignment).

Governance coordination (multilevel)
o Degree of alignment and coordination between national, regional, and local levels.
e Existence of formal coordination mechanisms (e.g. inter-ministerial platforms, municipal
associations, competence centers).
o Clarity of roles and responsibilities across governance levels.

Financial alignment
e Extent to which funding schemes (EU, national, local) are spatially or conditionally linked to
heat planning.
e Availability of long-term financing mechanisms supporting coordinated investment in
renovation and heating infrastructure.

Municipal capacity and implementation readiness
o Technical, administrative, and financial capacity of municipalities to design and implement
integrated plans.
« Availability of support structures (e.g. one-stop-shops, technical agencies, intermediaries).

Data and monitoring systems




o Availability and integration of key datasets (building stock, EPCs, energy consumption, heat
mapping).

o Use of digital tools and modelling to support planning and decision-making.

o Existence of monitoring frameworks and feedback loops informing policy adjustments.

Based on this comparative analysis, countries were grouped into four maturity levels:

@ Very advanced

Advanced, but with improvement margins
@ Intermediate: midway integration
@ Early or low-level integration

Table 2 below provides this comparative overview of the level of integration between LHCPs and
NBRPs across the ten analysed countries. Beyond legal transposition, the table evaluates how
integration is operationalised through concrete mechanisms, including spatial planning, funding
conditionality, and pilot-based approaches. Crucially, the assessment also incorporates enabling
conditions that determine the effectiveness of implementation. These include the degree of
financial alignment, municipal capacity, governance coordination across levels, and the availability
of integrated data and monitoring systems. Together, these dimensions provide a comprehensive
picture of how LHCPs and NBRPs interact in practice, allowing countries to be grouped according
to their level of maturity, from systemic integration to early-stage or emerging approaches.




Table 2. Comparative overview of the level of integration between LHCPs and NBRPs in 10 countries

Country EED Art. Binding  NBRP Integration  Governance Data and Financial Municipal capacity Maturity level Justification
25 municipal (EPBD) mechanisms Coordination monitoring alignment
(LHCP) heat systems
planning
Denmark  [YES YES YES Fully Highly Advanced Strong — Very strong (long- Very Long-standing
integrated structured (national heat funding standing Advanced mandatory
spatial heat  (clear national maps, aligned with municipal expertise) municipal heat
zoning + local roles) integrated DH expansion planning, strong
renovation datasets) and efficiency governance
alignment requirements alignment, and
embedded in integrated data
municipal systems enable
planning full coordination
between heat
infrastructure and
renovation.
Netherlands YES YES YES Neighbourhood Strong Advanced Very strong Strong (supported Very Spatial planning,
heat transition (multi-level (detailed subsidies by national Advanced funding
visions coordination  building stock conditional programmes) conditionality, and
explicitly link frameworks) & transition on local heat strong governance
renovation, modelling) plans coordination
gas phase-out, ensure
and synchronized
infrastructure infrastructure and

renovation
decisions.




Austria

Germany

Finland

DH companies national
and pilot cities;coordination
not fully structures)
mandated

nationally

interoperability) alignment,

nationally
not systemic

YES YES YES Spatial zoning Strong Advanced (GIS Strong — Strong (especially in Very Clear spatial
(e.g. gas (federal- + building data incentives  major cities) Advanced strategies and
phase-out regional integration) aligned with coordinated
areas) aligns coordination) fossil phase- governance allow
DH expansion out and DH effective
with building alignment
retrofits between DH
expansion and
building
renovation.
YES YES IN Legislative Structured but Advanced but Strong — Strong (supported Advanced Strong legal
PROGRESS coupling via  evolving fragmented subsidies by competence framework and
heat planning (federal—- (multiple linked to centres) support structures
law + building Lander datasets, renewable exist, but full
energy law  coordination) improving heating and operational
(GEG) integration) efficiency alignment
between
renovation and
heat planning is
still consolidating.
YES PARTIAL YES Local Moderate Partial (data Moderate — Strong in leading  Advanced Strong technical
integration via (limited gaps, limited  project-based cities, uneven capacity and local

integration exist,
but lack of binding
frameworks and
national
coordination limits
systemic
integration.




Belgium IN NO IN Pilot-based Complex Partial Moderate — Moderate (strong Advanced Strong advisory
(Flanders) |PROCESS (voluntary) PROCESS integration;  (multi- (regional tools, funding not intermediaries, ecosystem
advisory regional limited national systematicallyuneven supports
structures fragmentation) harmonisation) spatially municipalities) municipalities, but
support local targeted fragmented
alignment governance and
voluntary
frameworks limit
consistency.

Czech IN PARTIAL YES Funding- Moderate Partial Moderate — Moderate (capacity Intermediate Integration is

Republic  PROCESS driven (central (improving alignment  gaps in smaller driven by funding

integration guidance, digital tools, through cities) programmes
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Very advanced — Denmark, Netherlands, Austria

These countries demonstrate systemic integration, where LHCPs and NBRPs are not only
aligned at legislative level but also operationally coordinated.

Common characteristics:

e Binding heat planning creates spatial clarity (where and how to decarbonise heat).

o Clear national guidance for municipalities.

e Renovation policies are linked to spatial zoning decisions, avoiding stranded
investments.

e Funding is conditional, meaning public money reinforces integrated outcomes.

o Iterative improvement loops.

e Strong municipal capacity ensures execution.

Examples: o Denmarkhas a long-standing tradition of municipal heat planning,
where district heating zoning, building energy performance, and
infrastructure planning are inherently linked. Heat infrastructure
expansion is synchronised with renovation strategies.

o Netherlandsintegrates neighbourhood-level transition visions with
national renovation and gas phase-out policies. Funding schemes
reinforce spatial alignment, reducing the risk of stranded
investments.

o Austria demonstrates strong local-level integration through its gas
phase-out programme, which links building renovation, district
heating expansion, and regulatory measures within clearly defined
spatial zones.

In these countries, integration is embedded inplanning culture, funding structures, and
governance architecture. Integration works when heat planning becomes the backbone that
structures renovation, not a parallel strategy.

Advanced — Germany, Finland, Belgium (Flemish region)

These countries show strong progress and solid frameworks, but integration is not yet fully
systemic across all municipalities or administrative levels.

Common characteristics:

e Clear progress in EU transposition and national frameworks.
e Growing heat planning requirements.
o Increasing alignment between renovation and heating strategies.
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e Strong pilot cities or regions.

o Some fragmentation between ministries or funding schemes.

o Integration is operational in leading cities, but not territorially consistent.
o Coordination gaps remain between funding schemes and planning layers.

Examples: o Germany has recently strengthened municipal heat planning
legislation and established competence centres supporting local
authorities. However, coordination between federal renovation
schemes and local heat plans is still consolidating. Legal mandate
exists, but coordination between LHCP and renovation subsidies is
still consolidating.

o Finland demonstrates strong local technical capacity in cities like
Espoo and Vaasa, but national-level integration mechanisms are less
formalised compared to frontrunner countries. Strong technical
capacity, but lack of binding framework limits scaling.

o Belgiumbenefits from strong intermediary structures such as
municipal associations translating national frameworks into local
action. Strong intermediaries exist, but regional fragmentation slows
alignment.

These countries show operational integration in leading cities, but territorial consistency and
feedback loops require further strengthening. This level shows that having the right tools is
not enough—consistency across territories and governance levels is critical.

@ Intermediate: Czech Republic, Italy

These countries are progressing but still in atransitional phase, where frameworks exist but
practical integration remains uneven.

Common characteristics:

e EU alignment exists, but no binding local heat planning frameworks.

o Policies exist but are not structurally connected.

e Renovation and heating policies often developed separately.

o Integration dependent on proactive municipalities, more project-driven rather than
systemic.

o Limited national operational guidance.




Examples:

e}

In the Czech Republic, selected cities (e.g. Brno) are advancing
local integration, but systemic national coupling between renovation
strategies and heat planning remains under development. Funding
links exist, but governance and planning remain fragmented.

In Italy, national frameworks exist, but integration largely
depends on leading municipalities such as Milan. Operational
coherence between national renovation planning and local heat
strategies is not yet structurally embedded. Strong incentives (e.g.
tax schemes), but no spatial coordination with heat planning.

In this group, integration is often project-driven rather than structurally embedded. Without
structural coupling, integration remains opportunistic and uneven.

@ Early or low-level integration — Spain, Hungary

These countries are at an earlier stage in achieving systematic integration between LHCPs and
NBRPs. Integration is emerging but not operational.

Common characteristics:

o EU directives are being transposed, but implementation frameworks are incomplete.
e Funding exists but is not spatially or strategically aligned.

e Strong capacity asymmetries across municipalities.

o Limited operational coupling between renovation and heating strategies.

e Improvement loops still emerging.

Examples:

o

In Spain, strong renovation funding mechanisms exist, particularly
through recovery instruments, but integration with local heating and
cooling strategies is not yet consistently embedded in planning
frameworks.

In Hungary, policy development is progressing, and guidance
documents are emerging, but integration remains largely
conceptual and dependent on local initiative.

In these cases, integration isevolving but not yet structurally consolidated. Early-stage
countries need foundational systems (data, governance, guidance) before integration can
occur.




Observed patterns across maturity levels

The comparative assessment across the ten case studies reveals a set of structural patterns
that explain why some countries achieve systemic integration between LHCPs and NBRPs,
while others remain at pilot or fragmented stages. These patterns are closely interlinked and
reinforce each other.

1. Binding heat planning frameworks are a decisive accelerator

Countries with legally binding municipal heat planning frameworks (e.g. Denmark,
Germany, Netherlands) show significantly higher levels of integration. These frameworks:

o Define clear responsibilities at municipal level.
e Require heat demand and supply mapping.
o Create a direct interface with building renovation strategies.

In contrast, where LHCPs remain voluntary or undefined (e.g. Spain, Hungary), integration
depends on isolated initiatives.

Policy lever:
Introduce mandatory LHCP frameworks with clear timelines, zoning requirements, and explicit
links to building renovation planning.

2. Multi-level governance coordination determines implementation
effectiveness

A key differentiator across maturity levels is thedegree of coordination between
national, regional, and local governance levels.

o Very advanced systems prove strong vertical integration (national — municipal),
supported by clear role distribution, institutionalised coordination platforms and
continuous feedback loops.

o Intermediate systems show partial coordination, often project-based or dependent
on informal relationships.

o Low-maturity systems have fragmented governance, with weak alignment
between ministries (energy, housing, urban planning), limited municipal involvement
in national policy design and/or absence of structured feedback loops.

This directly affects the ability to align funding, planning cycles, and implementation.
Policy lever:

Establish formal multilevel governance mechanisms (e.g. inter-ministerial platforms, municipal
coordination bodies, national—-local roundtables) with clear mandates and feedback structures.



3. Financial conditionality drives real integration

Integration becomes operational when funding is linked to spatial heat planning and
renovation priorities.

o In advanced countries, funding is geographically targeted (heat zones, transition
areas), requires alignment with LHCPs and supports both infrastructure and building
upgrades.

o In lower-maturity contexts funding is programme-based and disconnected from
spatial planning, while renovation and heating investments occur independently. This
leads to inefficiencies and risks of stranded assets.

Policy lever:
Link public funding (EU, national) to compliance with local heat plans and renovation
strategies, ensuring coordinated investment.

4. Spatial planning and zoning enable operational coupling

The use of heat zoning and neighbourhood-level planningis a critical mechanism for
integration.

o Advanced systems define zones for district heating, electrification, or hybrid
solutions, and align renovation depth and timing with infrastructure roll-out.

o Less advanced systems may have mapping tools, but they are not systematically
used for decision-making.

Spatial planning translates strategy into place-based action.

Policy lever:
Develop and mandate the use of heat zoning tools to guide both infrastructure investment
and renovation prioritisation.

5. Municipal capacity is a key enabling condition
Even with strong national frameworks, implementation depends heavily on local capacity.

e Advanced systems invest in technical support structures (one-stop-shops, energy
agencies), skilled municipal staff, and/or advisory services for citizens.

o Lower-capacity municipalities depend on external consultants, struggle to
coordinate across sectors, face difficulties accessing and managing funding. This
creates uneven territorial implementation.



Policy lever:

Strengthen municipal capacity through dedicated funding, technical assistance structures, and
permanent advisory services.

6. Integrated data systems enable evidence-based planning
Data availability and interoperability are critical for aligning LHCPs and NBRPs.

o Advanced countries use integrated datasets (EPCs, cadastral data, consumption
data), apply digital tools for heat mapping and scenario modelling, and support
continuous monitoring and adjustment.

o Less advanced countries face fragmented or inaccessible data, lack standardisation
and interoperability, and have limited analytical capacity at local level.

Without reliable data, integration remains conceptual.

Policy lever:

Develop harmonised, interoperable building and energy data platforms accessible to
municipalities.

7. Improvement loops distinguish advanced intermediate systems

The presence of structured monitoring and feedback mechanismsis a defining feature
of high-maturity systems.

o Advanced systems use pilot results to refine national policies, integrate local
feedback into funding and regulatory updates, and maintain continuous learning
cycles.

o Lower-maturity systems implement pilots without scaling mechanisms, lack formal
channels to feed local experience into national strategies. This limits systemic
progress.

Policy lever:

Institutionalise monitoring and feedback loops linking local implementation with national
policy revision and funding design.

Across all cases, integration between LHCPs and NBRPs does
not emerge from a single policy instrument. It results from the combined
effect of regulatory frameworks, governance coordination, financial
alignment, data systems, and /local capacity. Among these, multilevel
governance acts as the backbone: without effective coordination between



levels, even strong policies and funding mechanisms fail to transl/ate into
coherent implementation on the ground.

Alignment with EU frameworks

Across the 10 countries, formal transposition of EU directives is largely in place. However, the
degree to which this translates into coherent integration varies significantly.

This section assesses whether EU policy alignment actually enables integration, not just
compliance.

Strong alignment

In countries such as Germany and the Netherlands, integration is supported by:

e EU directives are translated into operational national frameworks, such as national
heat planning obligations.
Dedicated national competence centres.

e Explicit guidance documents for municipalities.
Financial schemes linked to heat transition zones.

For example, in Germany, the introduction of binding municipal heat planning has created a
direct structural link between local heating decarbonisation strategies, building renovation
pathways, and federal funding programmes for heating system replacement. This has helped
municipalities like Ludwigsburg align renovation incentives with district heating expansion
corridors.

Similarly, in the Netherlands, the National Programme for Local Heat Transition provides
structured guidance and funding conditionality that encourages municipalities such as The
Hague to align neighbourhood-level renovation strategies with gas phase-out planning.

Result: Clear guidance + funding + obligations create implementation
ecosystems. Thus, EU policy acts as a true integration driver.

Partial alignment

In some countries like Belgium, Finland or Italy, formal compliance exists, but municipalities
receive limited operational guidance. For example, national renovation strategies exist, heat
planning is encouraged but not structurally embedded, funding schemes are not
systematically conditioned on integration.

In such contexts, integration depends largely on proactive cities rather than systemic design.
This results in uneven territorial implementation.




Result: EU policy acts as a framework, not a driver.

Emerging alignment

In countries like Spain and Hungary, integration is evolving through alignment between
national urban agenda instruments, renovation funding under recovery
instruments, increasing coordination between housing and energy departments. However,
integration is still consolidating, and coordination mechanisms remain partially dependent on
interdepartmental cooperation rather than formalised joint frameworks. This means there are
no operational mechanisms linking policies.

Result: EU policy remains declarative.

Integration mechanisms

Following the maturity assessment and EU alignment analysis, this section identifies the
structural factors that hinder or enable integration, and the core mechanisms to effectively
align LHCPs and NBRPs.

The mechanisms presented below directly operationalise the patterns identified in Section 5.1
(e.g. legislative frameworks, governance coordination, financial alignment, spatial planning,
data systems, and capacity). Their presence, or absence, explains the different maturity
levels observed across countries.

Key bottlenecks

Despite increasing policy alignment at EU level, several structural barriers continue to limit
effective integration:

Institutional Responsibilities for building renovation, heat planning, and urban
fragmentation development are often split across ministries and governance
levels, leading to disconnected policies, funding streams, and
reporting systems.

This directly reflects the absence of effective multilevel governance
coordination identified in Section 5.1.

Impact: weak coordination prevents coherent
decarbonisation pathways.

Misaligned planning [LHCPs and NBRPs operate on different timelines (local short-term
cycles vs national long-term), making synchronisation of investments and
strategies difficult.




This limits the effectiveness of spatial planning and funding
alignment mechanisms highlighted in Section 5.1.

Impact: inefficient sequencing of infrastructure and
renovation measures.

Capacity gaps Many municipalities lack technical expertise, access to granular
building data, and analytical tools, limiting their ability to
operationalise integration.

This confirms the critical role of municipal capacity and data
systems as enabling conditions (Section 5.1).

Impact: integration remains conceptual rather than
implemented.

Drivers of integration

Where integration is progressing, three key enabling factors consistently emerge:

Strong national mandates |Mandatory heat planning legislation significantly
accelerates integration, forcing alignment and providing
clarity for all actors.

This operationalises the “binding frameworks”
pattern identified in Section 5.1.

Effect: accelerates large-scale implementation and
coordinated implementation.

Targeted financial Link funding to integrated outcomes.

instruments Recovery and resilience funding in Spain created temporary
but strong alignment between renovation and
decarbonisation.

This directly reflects the role of financial conditionality as a
key integration driver (Section 5.1).

Effect: drives market behaviour and investment
alignment.

Leading cities as testbeds |Pilot integrated solutions and refine approaches.

Cities like Vienna, Barcelona, and The Hague function as
experimental spaces, piloting neighbourhood-level
integrated interventions, testing financing models, refining
regulatory tools.




This highlights how improvement loops and local capacity
contribute to system evolution (Section 5.1).

Effect: enables experimentation and policy learning,
but scaling remains a challenge.

Mechanisms for integration

Integration between LHCPs and NBRPs may occur through five interrelated
mechanisms operating across governance, spatial, financial, and technical levels. These
mechanisms translate the structural patterns identified above into operational tools for policy
design and implementation.

1. Legislative coupling (framework level)

This mechanism directly operationalises the “binding heat planning frameworks” pattern
identified above and explains why countries with legal mandates achieve higher maturity
levels. It creates mandatory alignment between planning instruments. Legal provisions
explicitly require coordination between building renovation and heating decarbonisation.

Limitation observed: Where legislation refers to both plans but does not define coordination
procedures or sequencing logic, integration remains declarative.

Best practice: In Germany, municipal heat planning legislation requires mapping
of building stock characteristics, existing heating systems, potential decarbonised supply
options. This implicitly forces alignment with renovation data, as building typology and energy
demand projections are central inputs.

= Most effective in high-maturity
countries

2. Institutional coordination and multilevel governance (governance
level)

This mechanism directly addresses the “multilevel governance coordination” pattern and acts
as the backbone enabling all other mechanisms to function effectively. It ensures vertical and
horizontal governance alignment. This is based on inter-ministerial task forces, national
competence centres or municipal associations bridging local-national dialogue.

Limitation observed: Where coordination relies on informal relationships rather than
institutionalised structures, integration weakens during administrative transitions.




Best practice: The Flemish Association of Cities and Municipalities (VVSG) in
Flanders, Belgium, acts as an intermediary translating national frameworks into local
guidance and feeding municipal challenges back to higher levels.

=> Critical for long-term system coherence
and scaling

3. Spatial planning (territorial level)

This mechanism operationalises the “spatial planning and zoning” pattern and enables place-
based coordination between infrastructure and building interventions. It defines where and
how decarbonisation occurs. Heat zoning maps identify district heating expansion areas,
electrification zones, hybrid solution zones. While renovation programmes are geographically
targeted to increase renovation rates in district heating zones, improve building envelope
performance before electrification.

Limitation observed: In many smaller municipalities, heat maps exist but are not
systematically used to prioritise renovation funding.

Best practice: InVienna, Austria,the city's “phasing out gas” programme
spatially identifies areas where gas boilers will be gradually replaced, building renovation is
encouraged in parallel, district heating network expansion is synchronised with renovation
clusters.

In Barcelona, urban regeneration districts combine building renovation grants, renewable
heating installations, neighbourhood-level energy planning.

= Core mechanism for scaling integration
4. Funding conditionality (financial level)

This mechanism translates the “financial conditionality” pattern into concrete investment
decisions and is one of the strongest drivers of operational integration. It aligns financial
incentives with spatial planning decisions and is one of the strongest operational integration
drivers, including:

e Renovation subsidies are prioritised in designated heat transition areas.
e Funding eligibility requires consistency with local heat plans.
o Infrastructure funding is tied to projected building renovation depth.

Limitation observed: In countries where renovation grants are nationally standardised and
not geographically prioritised, municipalities struggle to synchronise building upgrades with
infrastructure planning.




Best practice: In the Netherlands, neighbourhood-level transition visions determine which
areas will move to district heating, electrify, remain hybrid. Renovation subsidies are
structured to align with these transition visions, avoiding stranded investments.

= Most powerful operational driver
5. Technical tools, data and monitoring systems (operational level)

This mechanism directly supports the “integrated data systems” and “municipal capacity”
patterns identified in the section above on Observed Patterns, and is essential for moving from
planning to implementation. It enables evidence-based planning, implementation, and
optimisation.

o Integrated building stock models.

e Heat demand and supply scenario modelling.

o Digital heat atlases combining EPC, cadastral, and consumption data.
e Monitoring systems tracking renovation and heating transitions.

Limitation observed: Data fragmentation and limited municipal capacity reduce accuracy
and usability.

Best practices: Netherlands and Germany showcase advanced building stock modelling,
which allows municipalities to simulate renovation uptake rates, assess grid capacity
impacts, and sequence infrastructure upgrades accordingly.

= Critical for system optimisation and
decision-making

Improvement loops: how integration may evolve over time

Improvement loops refer to feedback systems that allow policies to evolve. These loops are
the operational expression of the “improvement loops” pattern identified in the Observed
Patterns sub-section and distinguish advanced systems from intermediate ones.

Good examples Weak or missing loops
« Revision cycles linked to e Monitoring data collected but not used
monitoring: renovation uptake to revise strategies.

data influences revision of
support schemes.

o Germany: Municipal heat plans must
be updated periodically.




Funding scheme adjustments e Long delays between local feedback
Netherlands: Feedback from and national policy adaptation.
municipalities led to adaptation of

subsidy structures to better match

local transition visions.

Pilot-to-policy translation e Reporting obligations increasing
Spain: Urban regeneration pilots administrative burden without
inform broader national funding improving integration.
frameworks.

Competence Centres

National Energy Agencies collect local
implementation feedback and refine
guidelines accordingly.

While institutional and financial mechanisms create the framework for integration, the
effectiveness of all integration models ultimately depends on:

Building-level data availability.
Heating system tracking.
Renovation monitoring.
Indicator harmonisation.

This reinforces the central role of data systems and governance coordination as cross-cutting
enablers of integration maturity.




5. The importance of data

Data is the backbone of effective energy planning, yet it remains a critical bottleneck for
integrating Local Heating and Cooling Plans (LHCPs) with National Building Renovation Plans
(NBRPs). Beyond availability, the key challenge lies in how data are structured, governed, and
used to connect infrastructure planning, building renovation, and end-user needs.

Municipalities are responsible for implementing heat transition and building renovation
policies, but they often lack access to reliable and harmonized data. Without such data,
aligning local actions with national and EU objectives—such as achieving the EPBD targets,
district heating expansion, or deep renovations—is extremely challenging.

Insights from the workshop held with the Building Decarbonisation Partnership members
assisting to Vaasa’s Energy Week on March 2026, further reinforced that data should not be
understood as a standalone technical element, but as part of an integrated system linking
indicators, governance, methodology, and financing.

The analysed Case Studies across Europe further highlight that even when the legislative
framework exists, data limitations prevent effective planning. For instance, in Spain,
municipalities rely primarily on the cadastral database and modelled energy consumption due
to the lack of building-level energy use data, heating system information, or socio-economic
indicators. In Germany, while heat plans provide KPIs for municipalities, real consumption
data and renovation status remain difficult to access, and there is no integrated building stock
database. Czech Republic demonstrates the potential of digital data collection with 2,500
buildings monitored, yet legal and privacy barriers limit broader use and sharing.

Data gaps hinder not only planning but also the evaluation of interventions, financial decision-
making, and citizen engagement. Without clear data, municipalities cannot identify priority
areas, track renovation progress, or optimize district heating networks efficiently. This
ultimately limits the capacity to build viable business models, attract investment, and ensure
a socially fair transition.

Lessons from Case Studies

Germany: Mandatory LHCPs, KPIs linked to heat plans, but NBRP integration still limited;
lessons in top-down coordination and digital surveys.

Denmark & Finland: Multi-level governance, co-creative stakeholder involvement, and
integrated planning; Heat Plan roadmaps and workshops enable buy-in and data collection.
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Belgium (Flanders):Energy Houses help municipalities collect data, but fragmented
governance and voluntary frameworks limit integration.

Czech Repubilic: Digital monitoring of 2,500 buildings shows feasibility, but legal frameworks
for data sharing lag.

Spain: Cadastral-based estimates for building stock, but heating systems, renovation costs,
and socio-economic vulnerability data are missing; regionalized governance limits
standardization.

The Netherlands: NBRP and LHCP integration is hampered by competing priorities, voluntary
approaches, and data standardization issues.

Across all cases, a common pattern emerges: data exists, but it is
fragmented, not interoperable, and insufficiently aligned with planning and
investment needs.

Key data gaps
Structural gaps are missing or incomplete elements in the data system. These are the “holes”
that avoid proper planning. Key gaps identified across the Case Studies include:

o Building stock characteristics: Age, typology, renovation depth, and occupancy
data are often missing or modelled, rather than measured. Indicators must be
differentiated by scale (city—district—building) and by building typology
(public, residential, commercial) to be meaningful.

Example: In Spain, building data is derived from the Cadastre, but energy consumption by
building and heating system type is not available; renovation cost data is outdated or
fragmented.

o Energy performance and consumption: Lack of granular, building-level energy
data; real consumption often differs from modelled data. This is identified as a
core indicator gap (energy demand vs. real consumption).

Example: Germany lacks integrated consumption data and relies on statistical surveys and
chimney sweep data; Czech Republic monitors 2,500 buildings digitally, but legal restrictions
limit full data sharing.




o Heating systems and network connections: Not consistently registered or
accessible, making district heating planning challenging. This is critical for bridging
LHCPs (supply) and NBRPs (demand).

Example: Mechelen (Belgium) developed tools for assessing low-temperature readiness of
heating systems, but many municipalities still lack building-level details.

e Socio-economic indicators: Vulnerability, income, and occupancy patterns are
rarely integrated with energy data. This as essential for targeting energy poverty
and ensuring social fairness.

Example: In Spain, energy poverty data exists through INE surveys but is not linked to
building-level information, limiting targeted interventions.

o Digital infrastructure: Absence of centralized, interoperable repositories or digital
logbooks for renovations. This limits monitoring, financing, and long-term
tracking of interventions.

Example: THERMOS and Hotmaps tools provide strong modelling capabilities, but uptake is
limited without harmonized municipal-level data.

Key barriers

Barriers arefactors preventing effective collection, sharing, or use of data. They explain why
structural gaps persist or why existing data cannot be fully exploited:

o Legal and regulatory constraints: GDPR, fragmented ownership, property rights,
and sector-specific regulations often limit access to detailed energy data.

 Fragmented governance and coordination: Municipalities, regions, and national
authorities often operate in silos. Shared insights from participants in the workshop in
Vaasa reinforced the need for a shared data governance framework.

Example: In Belgium, energy and spatial planning departments work separately, leading to
fragmented renovation strategies.

« Limited technical capacity: Small municipalities may lack personnel or expertise to
collect, process, and use complex datasets.

Example: Hungary relies on centralized planning with little local participation, regional levels
lack competence to support municipalities.



o Financial constraints: Municipalities often cannot fund monitoring systems or data
integration initiatives. Data gaps directly affect investment capacity and
business case development.

Example: Small Spanish municipalities, as Santa Perpetua de Mogoda in the province of
Barcelona, can develop a LHCP, but lack funds to implement it.

o Stakeholder and social engagement challenges: Without citizen buy-in,
participatory approaches fail, and data from energy communities or co-owned
buildings is incomplete.

Example: Netherlands — 22,000 social housing associations require 75% agreement from
owners, slowing implementation and data integration.

The combination of data gaps and governance barriers results in:

o Inaccurate monitoring of energy consumption and renovation progress.
o Misalignment between LHCPs and NBRPs.

o Weak prioritisation of investments.

o Limited financial viability of projects.

o Inequitable outcomes, especially for vulnerable households.

These challenges are systemic and require integrated solutions combining data, governance,
and methodology.

Towards an integrated data and indicator
framework

Effective integration of LHCPs and NBRPs requires a structured, multi-level approach to data
collection, management, standardisation, and sharing. This involves combining technical,
social, economic, and governance dimensions, while ensuring interoperability and usability for
decision-making.

The Case Studies analysed and the workshop in Vaasa indicate that many municipalities
already collect relevant datasets, but these are often fragmented, owned by different actors,
or based on incompatible methodologies. Addressing these limitations requires a
coordinated, stepwise and iterative approach. In this context, the following steps are
proposed as a basis for advancing towards an integrated framework:
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Step 1: Define a harmonized minimum dataset

Purpose: To ensure comparability between local and national monitoring frameworks, and to
cover environmental, social, economic, and governance dimensions. As a first step, it is
proposed to establish a core dataset (based on case study analysis and validated through the
Vaasa workshop), including the following indicators:

Environmental dimension

Energy demand (baseline indicator) — Foundational for both LHCPs (system planning)
and NBRPs (renovation targeting) [kWh/m2/year].

Energy consumption (real use) and share of renewable energy — Critical to address
the performance gap between modelled vs real data [kWh/m2/year, % renewable].
CO:2 emissions (current and projected) — Ensures alignment with climate targets and
monitoring of decarbonisation pathways [tCO2/year or kgCO2/m2/year].

Building energy performance (EPBD-related indicators) and envelope performance
(insulation, roofs, facades) — Key bridge between building-level interventions and
system-level planning [EPC label / performance class].

District heating (DH) coverage / infrastructure availability, also based on existing
heating and cooling infrastructure — Essential to connect supply-side infrastructure
with demand-side renovation [% of buildings connected / network coverage].
Renovation / renewal potential of buildings[% of building stock suitable for
intervention].

Social dimension

Household income / socio-economic vulnerability, considering housing tenure structure
(owners vs tenants) [€/year, % distribution].

Energy poverty [% of households affected].

Health & well-being (indoor air quality, thermal comfort) [IAQ indicators, °C comfort
ranges, qualitative surveys].

Economic dimension

Cost of renovation (€/building, €/m?2).

Investment needs and financing capacity [€ at building, district or municipal level].
Cost of CO2 reduction [€/tCO2 avoided].

Affordability for households [% of income / €/household].

Complementary / voluntary indicators:

Indoor environmental quality (thermal comfort, air quality).



e Job creation, skills development, and local investment generated by renovation
projects.

» Participation of citizens and energy communities.

o Longitudinal tracking of renovation rates and energy efficiency improvements.

All indicators should consider scale (city—district—building) and building typologies (residential,
public, commercial/industrial), ensuring applicability across different territorial and functional
contexts.

It is further proposed to align this dataset with the Annex 2 indicators of the National Building
Renovation Plans (NBRPs), as well as with Local Heating and Cooling Planning requirements
under the Energy Efficiency Directive, to ensure coherence between local, national, and EU
monitoring frameworks.

This proposed dataset builds directly on the findings from the Vaasa workshop—particularly
the identification of key data gaps, relevant indicators, and governance challenges—and
should be understood as a living framework to be further refined in the next phases of the
Building Decarbonisation Partnership throughout 2026.

In this context, the BUILD UPON2 Renovation Strategy Framework also provides a strong
methodological reference, structuring indicators across environmental (energy savings,
emissions reduction, renewable energy integration, renovation rate), social (energy poverty
reduction, thermal comfort, indoor air quality), and economic dimensions (job creation, local
investment, workforce upskilling), and reinforcing the multi-dimensional approach proposed
in this study.

Step 2: Improve interoperability and digital infrastructure

Purpose: To enable cross-municipality comparisons, scenario modelling, and integration of
LHCPs with NBRPs.

o Integratebuilding registries, EPC databases, utility consumption data, and district
heating network informationinto interoperable digital platforms or national/municipal
data hubs.

e Promotedigital building passports, GIS-based heat planning tools, and municipal
energy dashboards for continuous data updates.

e Supportscenario modellingfor renovation and district heating expansion building on
existing tools such as THERMOS, Hotmaps, DecarbCity Pipes, ACT!ON HEAT (further
developed in the next section "Tools supporting data collection”).

A federated, interoperable platform can bridge the gap between existing tools and municipal
planning, enabling evidence-based decisions.
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Step 3: Clarify data ownership, access and legal frameworks

Purpose: To remove barriers to data use while respecting privacy regulations.

o Establish national protocols for secure data sharingbetween energy tilities,
municipalities, and regional authorities.

e Ensure GDPR compliance and anonymisation where required.

« Clarify ownership and custodianship of datasets to streamline access and maintain data

quality.
Examples from Case Studies:

e Germany: Data aggregation via Data Compass helps municipalities connect LHCPs to
local conditions.

o Belgium: Fragmented ownership slowed integration; protocols are needed for
standardized access.

Step 4: Standardise methodologies and reporting

Purpose: To ensure data comparability and consistency across local, regional, and national
levels.

o Definecommon calculation methodsfor energy consumption, renovation depth, CO2
emissions, and heating system performance.

e Promote standard reporting templates compatible with LHCP and NBRP frameworks.

e Incorporatemodelling where measured data is unavailable, e.g., using SECAP
frameworks under the Covenant of Mayors.

As shared in Vaasa workshop, methodological alignment is critical for bridging LHCPs and
NBRPs; indicators without standardized methods are insufficient for planning, financing, or
monitoring.

Step 5: Strengthen capacity, stakeholder engagement, and financing
linkage

Purpose: To ensure data translates into actionable planning, investment, and citizen
empowerment.

e Providetraining and guidanceto municipalities on data collection, integration, and
usage.

e Engage stakeholders, includingcitizens, energy communities, and housing
associations, to improve data completeness and co-creation.

e Link data collection toinvestment planning and financing mechanismsto support
district heating expansion, deep renovation, and decarbonisation strategies.




A key insight from Vaasa workshop highlighted thatdata gaps directly affect bankability of
projects.  Thus, structured,  harmonized data is essential for financing
and equitable implementation.

Step 6: Continuous integration and knowledge sharing

Purpose: To ensure lessons learned and best practices are leveraged across municipalities
and EU Member States.

e Map and integrateadditional existing Case Studies from other EU projects (e.g.,
Winterthur, Bilbao) into the data framework.

e Exchange knowledge viaEU initiatives like Act'onHeat, DecarbCityPipes, Sparks, and
national guidelines (e.g., MEHI in Hungary).

e Expand the research toadditional Member Statesto capture diverse building stocks
and governance contexts.

A possible outcome could be a continuous learning ecosystem enabling iterative improvement
of data collection, indicator refinement, and integration of LHCPs and NBRPs.

Strengthening these elements would significantly improve the quality and
usability of data for future planning and integration of the two plans. In
turn, this would enable municipalities to better align LHCPs and NBRPs,

supporting more coordinated and effective building decarbonisation
strategies across Europe.

From existing tools to integrated data systems

The revised EPBD emphasises on data governance, transparency, and interoperability as cross-
cutting enablers of effective implementation. Article 22 specifically strengthens requirements
related to the availability, accessibility, and the reuse of building-related data, underlining the
need for coherent data frameworks that support policymaking across governance levels and
throughout the building lifecycle. Table 3 below, shows how several municipalities and EU
initiatives provide methodologies, tools, and datasets to support evidence-based planning:

Table 3. Methodologies, tools and datasets for planning

Reference / Tool Purpose / Use

BUILD UPON2 Led by the Green Building Councils, this framework provides a set of
core and optional indicators for measuring the environmental, social,
and economic impacts of building renovations, aligned with local
SECAPs and NBRPs.



https://worldgbc.org/build-upon2-renovation-strategy-framework/

ACT!ON HEAT

THERMOS

Hotmaps

DECARBCITY PIPES
2050

Citiwatts

Espazio Energia —
Portugal

Opengela — Vitoria,
Spain

Damenavas — Czech
Republic —

Vlaamse Woningpas —
Flanders, Belgium

Data Compass —
Germany (DENA)

Provincies
Dashboard —
Belgium

Urban3r Platform —
Spain

Ciclica — Spain

Supports LHCP planning and financing through practical workflows,
local replication roadmaps, and guidance on heating and cooling
strategies.

Web-based energy planning software that optimizes district heating
and cooling network planning, including expansion and refurbishment
scenarios.

GIS-based software supporting strategic heating and cooling planning
at local, regional, and national levels, allowing assessment of demand,
renewable potential, waste heat, and decarbonization scenarios.

Provides guidance for cities on developing heating and cooling plans,
transition roadmaps, and data quality and exchange
recommendations.

Open-source platform building on Hotmaps, offering scenario
modelling and planning support for heating and cooling at municipal
level.

Centralized one-stop-shop providing municipalities and citizens with
integrated energy renovation services, guidance, and financing
support.

A municipal platform allowing citizens to participate in decision-making
and access information, funding, and technical support for building
renovations.

City-level programme offering incentives for green roofs and energy
efficiency upgrades, coupled with citizen engagement.

Digital building passport providing standardized EPC and renovation
information to support municipal planning and integration with LHCPs.

Provides municipalities with aggregated energy data for heat planning,
helping connect LHCPs to local conditions.

Aggregated building and energy data at provincial level to support
planning, monitoring, and municipal decision-
making. Provincies Dashboard

Offers static datasets and models for urban and building energy
consumption

Private platform with building data models to support municipal
renovation planning and analysis.
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https://actionheat.eu/
https://www.thermos-project.eu/es/thermos-tool/tool-access/
https://www.hotmaps.eu/
https://decarbcitypipes2050.eu/
https://decarbcitypipes2050.eu/
https://citiwatts.eu/
https://redeespacoenergia.pt/
https://redeespacoenergia.pt/
https://opengela.eus/
https://damenavas.cz/
https://woningpas.vlaanderen.be/
https://www.dena.de/en/
https://provincies.incijfers.be/dashboard/dashboard
https://provincies.incijfers.be/dashboard/dashboard
https://urban3r.es/

These tools enable municipalities to collect, integrate, and analyse building and energy data,
supporting informed decision-making and policy alignment. Nonetheless, current
solutions remain largely fragmented and sector-specific, with no single tool yet providing a
fully integrated approach that bridges LHCPs and NBRPs within a unified framework.

This highlights a key opportunity for the Building Decarbonisation Partnership to build on
existing initiatives and tools—leveraging their methodologies, data models, and lessons
learned—while exploring the development of a more integrated approach. Such an approach
could aim to connect building-level performance, infrastructure planning, and socio-economic
data within a single, interoperable system.

As a way forward, it is proposed to initiate a structured dialogue with key EU projects and
platforms (e.g. ACT!ON HEAT, Hotmaps, THERMOS, DecarbCity Pipes, BUILD UPON2), with
the objective of assessing complementarities, identifying integration pathways, and evaluating
whether a new or enhanced EU-level data platform or framework is needed.

This could lead to the co-development of a roadmap for an integrated data ecosystem,
combining:

e A harmonised set of core and complementary indicators.

o Interoperable data governance and exchange mechanisms.

o Digital tools for scenario modelling and monitoring.

o Clear links to financing, implementation, and policy evaluation.

Ultimately, the goal would be to move from a landscape of valuable but disconnected tools
towards a coherent, EU-aligned system that supports municipalities in delivering effective,
data-driven building decarbonisation strategies.

Recommendations for data integration

Based on lessons from Case Studies and the workshop insights, the way forward for data-
driven LHCP and NBRP integration should include:

Multilevel governance and coordination

e Clear roles at municipal, regional, and national levels.

e Regional agencies supporting municipalities with data collection and aggregation.

e One-stop-shops for citizen engagement and implementation support. Example:
OPENGELA From Vitoria-Gasteiz.

Digital infrastructure

o Centralized, interoperable data repositories.
o Digital building logbooks for renovation activities.
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o Integration of building data, energy demand and consumption, and socio-economic
data to ensure equitable energy renovation strategies and address energy poverty.

Regulatory and financial support

e Mandatory reporting of key indicators at municipal level.

e Funding schemes, blended finance, and guarantees to  enable
LHCP/NBRP implementation, with risk-sharing instruments.

e Flexibility in public procurement to allow innovative partnerships.

Data-driven planning approach

e Use a harmonized minimum data set for mandatory indicators; voluntary indicators for
advanced planning, aligned with EPBD, Renovation Wave, and NBRP requirements but
adapted to the local implementation level needs.

e Leverage existing EU tools and modelling approaches (THERMOS, Hoatmaps, Actlon
Heat) to support scenario analysis and decision-making.

e Regular surveys and feedback loops from end-users and utilities for continuous
improvement.

Citizen engagement

o Involve communities early in planning through participatory processes improving data
quality and acceptance.

o Incentives for energy efficiency and renewable integration.

e Transparent communication of benefits (economic) and monitoring results.

Peer learning and transfer knowledge

o Continuous learning and benchmarking, exchanging lessons learned.
e Using EU platforms, urban initiatives and networks.

Overall, integrating LHCPs and NBRPs requires moving from fragmented
data practices to a coordinated, interoperable, and user-oriented system.
Strengthening governance, aligning indicators, and leveraging existing
tools will enable municipalities to design more effective, equitable, and
evidence-based renovation and energy transition strategies.




Conclusions and
recommendations

This study highlights that advancing energy renovation and decarbonisation at the local level
requires a coherent integration of Local Heat and Cooling Plans (LHCPs) and Municipal Building
Renovation Plans (MBRPs). Across the Case Studies analysed, it is evident thatdata gaps,
governance complexity, and financial constraintsare central bottlenecks, affecting the
effectiveness of local plans. While experiences from Northern and Central European cities
show that long-term success is possible, Southern  European contexts
present additional challenges due to warmer climates, less stringent regulations, and
fragmented municipal competences.

Furthermore, the analysis and the co-creation workshop held in Vaasa confirm that bridging
LHCPs and NBRPs requires not only improved data availability, but also a shared
methodological approach, aligned indicators, and stronger integration between infrastructure
planning and building-level interventions.

Key conclusions

Governance and coordination are critical

Strong coordination structures between national, regional, and local authorities are essential
to align objectives, integrate planning, and support local implementation.

Municipalities are generally close to citizens and local realities, but require guidance, tools,
and support from higher governance levels.

Case studies show that successful frameworks often combine mandatory municipal
planning obligations (Germany, Netherlands) with support structures such as energy
agencies or one-stop-shops (Czech Republic, Spain).

A clearer alignment between LHCP and NBRP governance frameworks is needed, including
defined roles for data management, indicator reporting, and implementation monitoring.

Data availability and quality are the bottleneck
Structural gaps exist in energy consumption, heating system types, building age, renovation

depth, socio-economic data, and connection to district heating networks. Barriers
include fragmented datasets, GDPR constraints, lack of standardisation, and limited integration
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between energy and spatial data. Consequences include limited accuracy in planning,
inefficient prioritisation of renovation, and difficulties in monitoring the impact of LHCPs and
BRPs.

Case studies demonstrate that cities like Denmark, Germany, and the Czech Republic have
made progress with digital building registries, monitoring systems, and GIS-based tools, but
smaller municipalities struggle due to lack of resources and technical capacity.

The Vaasa workshop further highlighted the need to move from fragmented datasets to a
harmonised indicator framework, combining environmental, social, economic, and governance
dimensions, and ensuring alignment with both LHCP and NBRP requirements.

Financial and business model challenges

The economic feasibility of deep renovation or district heating expansion is often uncertain.
Conflicting interests between heat providers, municipal budgets, and citizens create
tensions. Innovative financing models, including blended finance, guarantees, and support for
social housing or co-owned buildings, are essential to ensure participation and affordability.

Case Studies such as Barcelona or Vitoria-Gasteiz, illustrate that combining municipal
oversight, citizen engagement, and reliable revenue models can enable sustainable
operations. There is a need to better link financial mechanisms with data-driven planning,
enabling investment decisions based on real energy demand, renovation potential, and socio-
economic conditions.

Citizen engagement and social acceptance are key

End-users’ awareness, willingness to invest, and participation in energy communities
significantly affect the implementation of plans. Participatory approaches, one-stop-shops,
and tailored communication campaigns help to build trust and stimulate action.

Social indicators, including energy poverty and occupancy patterns, are crucial for targeting
measures equitably. The integration of social data (e.g. income, tenure structure,
vulnerability) with technical building data is essential to ensure a just and inclusive transition.

EU tools and networks provide valuable support

EU innovative data platforms demonstrate effective methods for energy demand mapping,
district heating planning, and multi-level data integration. Leveraging these tools, combined
with a standardised set of indicators, can improve comparability across municipalities (and
countries) and strengthen policy-driven decision-making.

However, current tools remain largely fragmented and not fully interoperable, reinforcing the
need for a more integrated data ecosystem.
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Strategic steps for LHCP and NBRP integration

To ensure LHCPs and MBRPs are effectively aligned and implemented, the following steps are
recommended:

1. Define a common integration methodology for Heating and Cooling and
Building Renovation planning: including a shared set of indicators (environmental,
social, economic and governance), aligned definitions, and clear links between LHCPs
and NBRPs across governance levels. This provides the foundation for consistent data
collection, planning, and monitoring.

2. Advance towards a roadmap for an integrated data ecosystem: building on
the methodology, as well as on the indicators, data governance insights, and
gaps identified through the case studies and the Vaasa workshop, and fostering
collaboration with ongoing EU initiatives and projects.

3. Develop a harmonised and interoperable EU-supported data
framework/platform: building on existing tools and initiatives, while moving
towards an integrated system that connects building data, energy systems, and socio-
economic information, ensuring usability for decision-making.

4. Strengthen data governance and regional support structures:
clarifying data ownership, improving access to key datasets (e.g. utilities), and
ensuring secure, GDPR-compliant data sharing frameworks, while reinforcing the role
of regional agencies and one-stop-shops to support municipalities in implementation.

5. Promote integrated financing and planning: link subsidies and funding
mechanisms to spatial heat strategies and building renovation priorities, ensuring
thatinvestment decisions are supported by robust, data-driven evidence.

6. Move from replication to multiplication: scale proven solutions rapidly across
territories by leveraging EU networks and initiatives such as the EU Urban Agenda and
common repositories like PORTICO.
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