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About EPBD.wise
EPBD.wise aims to kickstart action to bring to life the recast European Energy Performance of 
Buildings Directive (EPBD) as part of making EU climate goals a reality. Over the course of 
three years, project partners worked with public authorities (such as municipalities, energy 
agencies, etc.) in six European countries: Bulgaria, Greece, Hungary, Poland, Romania and 
Ukraine. The overarching aim was to ensure the design, implementation and evaluation of key 
provisions to ensure EU buildings align with climate goals. Starting with investigation of needs 
and good practices in the six focus countries, EPBD.wise builds replicable models to support 
the widespread implementation of effective measures across Europe.



For more information, visit the EPBD.wise website.
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1

Introduction
This document provides support and recommendations to stakeholders and policymakers 
for developing National Building Renovation Plans (NBRPs). It identifies the specific parts in 
the NBRP template provided in Annex II of the Energy Performance of Buildings Directive 
(EPBD) to which the policy guidelines provide targeted inputs.


The drafting of the NBRP is closely connected to the development of other policy elements 
specified in the EPBD. There is a strong link to Article 9 in particular: the trajectories for 
progressive renovation of residential buildings and the minimum energy performance 
standards (MEPS) for non-residential buildings are integral to the NBRP, both as targets to be 
achieved and as the basis for identifying the policy measures needed to reach them.


1.1	Scope and objectives
This document focuses on the areas that emerged as most relevant through the EPBD.wise 
policy needs assessment [1], a series of stakeholder interactions, roundtables, and policy 
workshops. Two themes stand at the centre: building stock data – how to collect, organise, 
and use data on the national building stock as a foundation for evidence-based planning – 
and scenario development and policy analysis – how to design renovation scenarios and 
evaluate the impact of different policy instruments on the transformation of the building 
stock.




This report focuses on the key aspects and priority areas relevant to developing NBRPs, with 
topics selected based on specific needs identified and addressed within stakeholder 
dialogues and related analyses in the EPBD.wise project. The policy guidelines developed 
within EPBD.wise are structured around two complementary documents. This deliverable 
focuses on the broader NBRP framework under Article 3, while the companion report 
specifically addresses Article 9 implementation [3].
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Table 1 clarifies how the two documents divide responsibilities across the key topics that 
Member States must address. While building stock data, scenario design and monitoring are 
covered in both, they differ in focus: this document treats these topics from the perspective 
of overall renovation planning, whereas the Replication of Article 9 to other EU Member 
States report concentrates on the specific requirements for worst-performing buildings and 
MEPS compliance [3].

	Table 1: Distinction of content regarding policy guideline documents for NBRP and Article 9 

Policy guideline NBRP [2] Policy guideline Article 9 [3]

Building stock data

Data collection and description 
of building stock data, including 
its distribution regarding energy 
consumption levels

How to derive the worst-
performing buildings and 
16th/26th quantile thresholds 
for MEPS

Modelling assumptions and 
scenario design

Overall modelling approach, 
scenario design and scenario 
framework data (e.g. energy 
prices)

Specific elements affecting the 
effectiveness of the Article 9 
instrument, such as the 
evolution of primary energy 
factors

Scenario results
Overall pathway results, e.g. in 
terms of final energy demand 
by energy carrier 

Specific results showing the 
target achievement of Article 9, 
split by residential and non-
residential buildings

Checking target achievement

Overall evaluation of target 
achievement, including ZEB-
consistency, RED consistency, 
and fossil fuel phase-out

Article 9 targets, in particular 
regarding the compliance of the 
trajectories for residential 
buildings 

Stakeholder engagement Included Not included

Monitoring, evaluation 

Monitoring of renovation 
activities and establishing a 
continuous feedback and 
evaluation mechanism

Focus on compliance with 
MEPS (non-residential 
buildings)

1.2	Context within EPBD.wise
This deliverable is the culmination of a multi-step process within the EPBD.wise project. The 
starting point was [1] to identify the key policy needs that Member States face when 
preparing their NBRPs, through desk research, stakeholder interviews and structured 
questionnaires across the six EPBD.wise focus countries (Bulgaria, Greece, Hungary, Poland, 
Romania and Ukraine). Seven main policy needs were identified: 1. better availability and 
understanding of building stock data; 2. support in defining policies aligned with EPBD 
targets, especially for worst-performing buildings; 3. understanding investment needs and 
how to leverage private investment; 4. dentifying and collecting data on worst-performing 
buildings; 5. developing measures for public buildings; 6. policies and actions on deep 
renovations; and 7. methods for drafting the renovation trajectories required by Article 9.



Building on this policy needs assessment, the policy guidelines report [2] developed detailed 
policy guidelines for Poland, Romania and Ukraine. 
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2
National Building 
Renovation Plans: 

a key planning 
instrument

National Building Renovation Plans represent a significant evolution from the Long-Term 
Renovation Strategies (LTRS) that Member States were previously required to submit under 
Article 2a of the 2018 EPBD. While the LTRS served as strategic documents outlining national 
visions for building renovation, experience showed that many fell short of providing the 
operational detail needed to drive actual implementation. An assessment by the Joint 
Research Centre (JRC) and BPIE found considerable variation in quality, with several 
strategies lacking quantified targets, clear policy measures, or adequate investment analysis 
[7]. NBRPs are designed to address these shortcomings by being more operational, detailed 
and binding.



NBRPs are introduced with the EPBD in Article 3, under which each Member State must 
establish a plan to ensure the renovation of the national stock of residential and non-
residential buildings, both public and private, into a highly energy-efficient and decarbonised 
building stock by 2050. Buildings account for a large share of the EU’s total energy use and 
greenhouse gas emissions. Consequently, NBRPs present an essential tool for Member States 
to synchronise their national initiatives with the EU’s goal of achieving climate neutrality by 
2050. They also help incorporate broader societal objectives, such as reducing energy 
poverty, fostering job creation, and enhancing indoor environmental quality. Article 3 outlines 
that each NBRP must include:

an overview of the national building stock for different building types, including 
construction periods, climatic zones, market barriers, capacities in the construction 
and energy efficiency sectors, and the share of vulnerable households;
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3
Different starting 
points of Member 
States for setting 

up National Building 
Renovation Plans

Member States face fundamentally different conditions when developing their NBRPs. These 
differences span several dimensions that directly influence how an NBRP should be designed. 
In the following, we first discuss these dimensions, then identify exemplary countries 
representing different conditions and starting points, and finally present results for each 
country and derive recommendations based on these conditions.



The dimensions which we distinguish are: 1. availability and quality of building stock data, 2. 
expected growth of building stock, 3. mix of energy carriers and technologies currently used 
in the building stock, 4. recent renovation rate, 5. the broader energy system context and in 
particular the primary energy factor of electricity and (where relevant) of district heating, 6. 
previous experiences and ambition levels described in the LTRS, and 7. climatic conditions.



The availability and quality of building stock data vary considerably across the EU. Some 
countries maintain comprehensive building registers linked to energy performance 
certificates (EPCs), while others rely on fragmented or outdated information.

13





Figure 1: Dimensions of varying starting points of EU Member States when developing NBRPs

To structure these differences systematically, a hierarchical clustering analysis was applied 
to EU Member States based on six indicators: relative change in gross floor area (2020–
2050), fossil fuels share (2020), HDDs (2016), PEF for electricity, deep renovation rate, and 
LTRS evaluation score (see [3] for the full methodology and results). These indicators were 
selected to capture the energy system configuration and building stock dynamics that most 
directly shape the renovation challenge. The analysis produced eight country clusters. The 
PEF for electricity and the fossil fuel share emerged as the two features that most distinguish 
the clusters, confirming that the energy system context is a dominant differentiator across 
Member States.



From these eight clusters, six exemplary countries were selected for detailed scenario 
analysis, representing five clusters. Since one cluster – comprising France, Germany, Poland, 
Romania, Hungary and Slovakia – is particularly large and diverse, two countries (Czechia and 
Germany) were chosen from this group. The six selected countries are Ireland, Italy, Czechia, 
Germany, Lithuania and Croatia. The selection was cross-checked against gross floor area, 
final energy demand, and share of renewable energy.



While we selected these exemplary countries, they should also be understood as 
representing types of similar countries or regions, as summarised in Figure 2.

The results for Ireland shown below should be understood as representative for 
countries with a very high share of direct fossil fuel use (>80%) in the base year 
(2020), a strong expected growth of building stock, moderate HDDs, and moderate 
PEF of electricity.

Italy stands for countries with a high direct use of fossil fuels share (~60%), but lower 
expected growth of floor area, low HDDs, and moderate PEF of electricity. The Italian 
LTRS was evaluated by JRC relatively positively, indicating good experiences with 
related processes of setting up such documents in the past [7]. Estimated historical 
deep renovation rates in Italy were higher than in other countries [16].    

Czechia represents countries with a moderate share of direct fossil fuels in the base 
year (~40%), due to a higher share of district heating and biomass, moderate to high 
HDDs, and a very high PEF of electricity.

Germany illustrates a case with a high share of direct fossil fuel use (>70%) in the 
base year, moderate HDDs, and relatively high PEF of electricity.

Lithuania stands for countries with a low share of direct fossil fuel use (~20%) in the 
base year due to a high share of district heating and biomass, high HDDs and 
moderate to low PEF of electricity, and a very good evaluation of LTRS, indicating a 
high level of expertise and experience with processes of setting up such types of 
reports.
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Croatia represents countries with a moderate share of fossil fuels (~40%), an 
expected slight decrease in building stock, and moderate to low HDDs as well as PEF 
of electricity.

Figure 2: Overview of the six exemplary countries and the types of EU Member States they represent

The scenario analysis presented in Section 5 illustrates how these different starting points 
translate into different renovation pathways and policy outcomes.
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The case of Italy shows that, for southern countries, it might be easier to shift to heat pumps 
due to the more favourable performance of air-source heat pumps and the higher benefits 
of reversible heat pumps for providing heating and cooling. The country-specific renovation 
depths and associated primary energy savings are discussed in detail in [3].



Under the Regulatory+ scenario, five of the six countries meet or exceed the EPBD Art 9 (2) 
target of a 16% reduction in specific primary energy demand by 2030. Italy leads with a 22% 
reduction, followed by Lithuania (21%), Germany (19%), and Czechia and Croatia (both 17%). 
Ireland falls just short at 15%. By 2035, all countries comfortably exceed the 20–22% 
milestone, with reductions ranging from 26% (Czechia) to 36% (Italy). By 2050, PED 
reductions range from 53% (Czechia) to 65% (Italy and Ireland). More detailed results are 
shown in Replication of Article 9 to other EU Member States [3]. 


Figure 3: Final energy demand by energy carrier across six exemplary countries and five 
scenarios for 2020, 2030, 2035 and 2050 (TWh/yr). The 2020 column shows a single bar 
representing the base year energy mix; subsequent columns show results under five 
policy scenarios.
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Taken together, the FED mix and gross floor area results underscore that NBRP design must 
account for both the intensity of the energy transition (how much the carrier mix needs to 
change) and the scale of the building stock (how many square metres of floor area must be 
addressed). Countries like Germany face the challenge of transforming a very large stock 
with a high level of fossil dependence. Countries like Ireland face both transformation and 
growth. Countries like Lithuania face a more contained challenge but still need regulatory 
intervention to complete the phase-out of fossil fuels.

Figure 4: Heated gross floor area by energy carrier across all six countries and five scenarios (million m²)
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5

Recommendations

The following recommendations draw on a series of works and publications elaborated in the 
frame of the EPBD.wise project: the policy needs identified in [1], the focus country 
experience from the Policy Guidelines Reports [2], the EU-wide scenario analysis in Summary 
of Policy Guidelines Reports [3], and the good practice examples identified across Europe 
(see [1] and [3] for detailed examples). They are organised around five themes: 1. building 
stock data; 2. building-related policy choices; 3. investment and financing; 4. scenario 
development, stakeholder dialogue, and governance; 5. synergies with other EPBD 
instruments; and 6. monitoring, evaluation, and continuous improvement. Obviously, these 
topics do not cover the full range of aspects and dimensions relevant to developing NBRPs. 
Rather, the topics were selected based on specific needs identified and addressed within 
the EPBD.wise project. 

5.1 Building stock data: methods and trade-offs
The scenario analysis is built on the Invert building stock modelling framework, a bottom-up 
model that captures the energy demand and supply of the building stock, accounting for 
renovation decisions, technology choices and the evolution of energy carriers over time (see 
[2] and [3] for full model documentation). The scenarios are harmonised across countries 
and vary across four policy levers: the scope of MEPS, the presence or absence of a fossil 
boiler ban, the carbon price level, and the public support budget.



Building stock data was identified as the most critical policy need across all EPBD.wise focus 
countries. Without reliable data, it is not possible to identify worst-performing buildings, set 
meaningful targets, or evaluate whether policies are working. The NBRP template in Annex II of 
the EPBD requires an overview of the national building stock along two dimensions: 
conditioned floor area and primary (or final) energy use per floor area, for both residential 
and non-residential buildings. The resulting distribution curve is needed to derive the 43% 
share of worst-performing buildings and the 16th and 26th percentile thresholds for non-
residential MEPS.



We identified four main approaches to compiling this data, each with distinct strengths and 
limitations: 1. the archetype-based approach, 2. the measured energy consumption 
approach, 3. the EPC-based approach, and 4. the statistical distribution-based approach. 
Figure 5 illustrates which combination of approaches is recommended depending on a 
country’s level of data maturity.

23


Figure 5: Exemplary recommendations for building stock data approaches by level of data maturity

The archetype-based approach uses reference buildings defined by construction period, 
building type and geometry, with energy needs calculated from thermal properties (U-
values) and installed heating technology. This approach can build on reliable sources such as 
the EU Building Stock Observatory (BSO) or the Tabula/Episcope typologies. Still, essential 
data elements are often missing – particularly the share of previously renovated buildings 
and the split of heating systems across building segments. A key limitation is that the 
archetype approach may underestimate the variance of the actual energy performance 
distribution if MEPS thresholds are set using archetype-based distributions. At the same 
time, if compliance is assessed using measured consumption, it could mean that not 16% 
but a much higher share of non-residential buildings would need to be renovated – a 
deviation that should be avoided.



The measured energy consumption approach benefits from capturing actual building usage, 
refurbishment status, and climatic conditions. Where the building stock is heated primarily 
by gas or district heating, consumption data can often be obtained from a few grid 
operators. However, the approach has limitations when electricity, heating oil or biomass are 
used, or when data protection regulations constrain access.



Energy performance certificate databases provide standardised data based on established 
methodologies, but suffer from two common problems: the total primary energy use 
reported by EPCs is generally inconsistent with energy balance statistics, and the samples 
often exhibit a bias toward refurbished and new buildings. In one exemplary city analysed, 
EPCs were available for only 12–15% of buildings, with an overrepresentation of recently 
renovated properties.



The statistical distribution-based approach, as applied in the Austrian NBRP, uses energy 
consumption data from energy balances combined with a standard statistical distribution 
assumption calibrated against building codes. This provides a pragmatic method when other 
data is scarce.



Given the strengths and limitations of each approach, Member States should combine 
multiple data sources and methods to cross-validate results and build a robust picture of 
their building stock. The choice of approach should be made transparently, and its 
implications for MEPS threshold-setting should be assessed explicitly.
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