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1. Abbreviations 

MEPS Minimum Energy Performance Standards 

EU European Union 

MS Member states 

EPC Energy Performance Certificates  

NECP National Energy and Climate Action Plan 

OSS One-stop-shop 

EPOV Energy Poverty Observatory  

EPAH Energy Poverty Advisory Hub 

EC European Commission 

EPBD Energy performance of buildings directive  

EESC European Economic and Social Committee 

OECD Organization for Economic Co-operation and Development 

 

JRC Joint Research Centre 

 

IEA International Energy Agency 

 

EIB European Investment Bank  

 

EBRD  European Bank for Reconstruction and Development  

 

EPC Energy performance certificate 

GHG Greenhouse gas 

NGO Non-governmental organizations 

ESCO Energy Service Companies 

SILC Statistics on income and living conditions 

WOH World Health Organization 

ELENA European Local ENergy Assistance 

PDA Project Development Assistance 

RRF Recovery and Resilience Facility 

EED Energy Efficiency Directive 
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BMWI The Ministry of Energy in Germany 
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2. Executive Summary 

To address untapped energy efficiency potential in the building sector and increase the building renovation 

rate, the European Commission (EC) proposes introducing mandatory Minimum Energy Performance 

Standards (MEPS) in the building sector as part of its Renovation Wave strategy.1 In December 2021, the 

EC proposed revising the EPBD to reflect higher ambitions to achieve the energy and climate targets by 

2030 and to achieve a zero-emission building stock by 2050. For many years, mandatory environmental 

protection requirements and energy efficiency standards have been applied in different sectors to achieve 

certain safety, environmental and/or energy efficiency goals; for example, the phase-out of incandescent 

light bulbs, and energy efficiency building codes for new constructions. Therefore, MEPS could potentially 

also increase the number of energy efficiency renovation projects and lead to decarbonisation of the building 

sector. The total benefits from MEPs can be substantial. However, introducing MEPS for existing buildings 

is a relatively new approach. Increasing the refurbishment rate could lead to a high financial burden for 

building owners and tenants. As part of this study, we have analysed examples and indicated the risks that 

need to be considered for the successful application of MEPS. 

As municipalities and cities are close to their citizens, they should be consulted and involved at all levels. 

MEPS should be reasonable, practical and effective (applying SMART regulation 

principles), be flexible, have clear exceptions (to preserve the historical value of buildings) and be 

complemented by support mechanisms to ensure that housing is affordable. To make MEPS effective, it is 

critical to incorporate local governments and building owners and their experiences into the design and 

implementation of renovation programmes. 

 

 

                                                      
1COM(2020) 662 final https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52020DC0662&from=EN   

https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52020DC0662&from=EN
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3. Background of the study 

Improving energy efficiency in buildings is a significant challenge in the European Union (EU) since 

buildings account for 43% of total final energy consumption. Residential buildings represent 

approximately 75% of the entire building stock and hold the most significant potential for energy savings 

and reducing greenhouse gas (GHG) emissions. Renovating residential buildings would help to reduce 

exposure to high energy prices, provide comfortable and healthy housing, and support economic growth 

and job creation. Despite the potential benefits, the renovation rate in Europe is and is expected to remain 

low. As Sandberg et al. show in their study analysing 11 European countries (Cyprus, the Czech 

Republic, France, Germany, the United Kingdom, Greece, Hungary, the Netherlands, Norway, Serbia 

and Slovenia), only very minor increases in the renovation rates (0.6-1.6%) are expected in the future.2  

In this context, the MEPS set out in the revised Energy Performance of Buildings Directive 

(EPBD)  could accelerate the renovation rate. However, decarbonisation of the building sector is 

constrained by multiple obstacles, including a limited flow of finance, a lack of institutional capacity 

and appropriate support mechanisms. Long payback periods and limited knowledge are among the top 

barriers cited in the literature.3, 4 Untapped energy efficacy potential in the EU is high. Examples from 

other sectors like lighting shows that setting minimum requirements encourages the use of more 

effective technologies. However, it should be noted that the life cycle of buildings is much longer and 

renovations can take place every 15-50 years. Building energy efficiency renovations do not always pay 

for themselves, nor are they necessarily equally economic in their capacity to reduce emissions. 

Therefore, EU-wide MEPS should be carefully designed to mitigate possible negative social effects and 

maximise their social benefits (improving living conditions), see Figure 1. The revised EPBD already 

pointed out a number of possible negative impacts; for example, landlords may be tempted to pass on 

renovation costs to tenants and the worst-performing buildings could be further reduced in price on the 

market.  

  

 

Figure 1: MEPS policy impacts 

 

                                                      
2N.H. Sandberg, I. Sartori, H. Brattebø, Sensitivity analysis in long-term dynamic building stock modeling-Exploring the importance of 

uncertainty of input parameters in Norwegian segmented dwelling stock model, Energy Build., 85 (2014), pp. 136-144 
3Lucon, Ürge-Vorsatz, et al. 2014: Buildings. In: Climate Change 2014: Mitigation of Climate Change. Contribution of WG III to the IPCC 

5AR [Edenhofer et al (eds.)]. Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA 
4United Nations Economic Commission For Europe, Overcoming barriers to investing in energy efficiency, 

https://unece.org/fileadmin/DAM/energy/se/pdfs/geee/pub/Overcoming_barriers-energy_efficiency-FINAL.pdf  

https://unece.org/fileadmin/DAM/energy/se/pdfs/geee/pub/Overcoming_barriers-energy_efficiency-FINAL.pdf
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As the MEPS are intended to foster more investment in energy efficiency, the question of cost optimality 

is one of the central issues.  

3.1 Objectives 

The main objective of this study is to provide suggestions and to develop a guide for local governments 

on how to implement a MEPS scheme. The conclusions of this study will be used to provide 

recommendations on how MEPS can be designed and implemented in the residential sector to benefit 

consumers and mitigate risks for those in vulnerable situations. 

The specific scope of the project is to focus on residential buildings, but examples of the introduction 

of energy efficiency requirements in other sectors are used in the study.  

3.2 Methodology  

The study is largely based on an analysis of the existing scientific literature, which is complemented by 

analyses of case studies and cost-optimality calculation to identify the potential benefits and risks of 

building renovation. Risks associated with vulnerable users are identified based on existing research and 

information from the Energy Poverty Advisory Hub and H2020 project reports dedicated to energy 

poverty. From a methodological point of view, the study can be divided into three consecutive steps 

provided in the figure below and all the specific tasks are summarised in Figure 2:   

 

 
Figure 2: Methodological approach 

 

The study started with gathering and classifying existing literature and research in the field of MEPS 

and with mapping existing MEPS. Several MEPS schemas from the United Kingdom, the Netherlands, 

France and Belgium were identified and analysed. The study used relevant scientific literature 

(sciencedirect.com, Scopus, JRC, IEA, Odyssey, DEEP and EESC opinions) and good practice 

examples. The results were analysed using a meta-analysis approach to evaluate the energy efficiency 

requirements and their relation to EPC, cost optimality and affordability of building renovation. The 

importance of these research topics is growing, which is reflected in the number of studies and 

publications published. Bibliometric studies were used to understand the relationship between the 

different research domains and the relationships between the MEPS and socio-technical spaces. These 

results were complemented by in-depth analyses from Germany, Italy, Latvia and Sweden (to explore 
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different regional perspectives in the north, south, east and west) to draw conclusions on how to put 

MEPS into practice, taking into account existing national building stock, energy efficiency requirements 

and different ownership structures. The cost associated with the deep renovation of buildings in 

Germany, Italy, Latvia and Sweden will be analysed using information from existing studies, case study 

descriptions and the DEEP database5. Conclusions and recommendations will be verified through a 

semi-structured interview with a set of national experts from Germany, Italy, Latvia and Sweden. The 

conclusions will be expressed in the form of a step-by-step guide for decision-making processes at 

regional (municipal) level. The main data sources for the study were: 

• EESC opinions;  

• the ScienceDirect and Scopus databases;   

• research centres/agencies: OECD, JRC, IEA; 

• financiers: EIB, EBRD; 

• statistics: Odyssey, Eurostat, DEEP database;  

• other reports and projects about: cost optimality, long-term renovation strategies, NECPs, the 

EPBD recast; 

• the Energy Poverty Advisory Hub; 

• H2020 projects about: EPC, MEPS, one-stop shops for renovation, energy-poor and vulnerable 

energy consumers. 

 

The selected literature sources will be analysed based on the selected keywords, which are set out in 

Figure 3 below:   

 
Figure 3: Desk research topics 

 

The EU taxonomy classifies environmentally sustainable economic activities across the economy, 

including for the building sector. Under the EU taxonomy, building renovation should comply with the 

applicable requirements for major renovations as set in national and/or regional building regulations for 

"major renovation", implementing Directive 2010/31/EU (it must meet cost-optimal minimum energy 

performance requirements) or, alternatively, should reduce primary energy demand by at least 30% 

(where reductions in net primary energy demand through renewable energy sources are not taken into 

account) and should be achieved through a series of measures within a maximum of three years. The 

                                                      
5De-Risking Energy Efificiency Platform https://deep.eefig.eu/  

https://deep.eefig.eu/
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initial primary energy demand and the estimated improvement must be based on an energy audit 

conducted by an accredited independent expert and validated through an EPC.6  

A bibliometric analysis of existing scientific studies using the "VOSviewer" software developed by Van 

Eck and Waltman7 was conducted in order to analyse scientific publications in the field of MEPS and 

building renovation. Using the keywords listed in Table 1, scientific papers were identified for the 

analysis, using the Web of Science research database. While conducting the research, we distinguished 

between five domains: building renovation, minimum energy standards, cost optimality, energy poor 

and energy efficiency policy in the building sector. Each of the identified domains was also described 

using keywords used in scientific publications. The results below show the most commonly used 

keywords and help to assess which of the domains has led to the highest generation of scientific 

knowledge and if there are any national peculiarities in the field of MEPS knowledge generation.  

 Table 1 

List of keywords used in the delineation of the field of MEPS 

Domain  Keywords (score) 

Building renovation   Residential building renovation  

Building thermal rehabilitation   

Energy efficiency measures in buildings  

Non-energy benefits of energy efficiency   

Minimum energy standards  Minimum energy performance standards 

Minimum energy performance requirements  

Minimum energy efficiency standards  

Energy performance certificate   

Cost optimality   Affordable housing   

Cost-optimal building performance requirements  

Energy poor  Energy poor  

Vulnerable consumers  

Energy efficiency policy in the building sector  Long-term renovation strategies  

Renovation Wave    

Energy Performance of Buildings Directive   

 

Colour-coding was used to indicate how recently the keyword has been used in scientific publications. 

Figure 4 represents the trends and less-explored parts of building renovation. The frequency of keywords 

used in publications reflects the research trends and the topicality of the research question. The lighter 

the colour, the newer the publication and the keyword. From the analyses, it can be concluded that the 

question of energy poverty in connection with the renovation of buildings is a relatively new topic.  

 

                                                      
6EU Taxonomy Compass https://ec.europa.eu/sustainable-finance-taxonomy/activities/activity_en.htm?reference=7.2  
7VOSviewer https://www.vosviewer.com 

https://ec.europa.eu/sustainable-finance-taxonomy/activities/activity_en.htm?reference=7.2
https://www.vosviewer.com/
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Figure 4: Domain overlay visualisation based on manuscripts from the period 2014-2020 

 

Based on the literature analysis, it can be seen that MEPS are most often associated with the EPC. Given 

the prevalence of its use in Europe, the EPC is also the most frequently used reference system for MEPS 

requirements for buildings. Figure 5 shows the energy poverty keyword overlay. The most recently 

explored keywords are residential "fuel poverty", "hidden energy poverty" and "energy transition", with 

the oldest research topics being "behaviour" and "consumers". Energy poverty is a relatively new 

concept that has only been explored recently. 
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Figure 5: Energy poverty overlay visualisation based on manuscripts from the period 2014-2020 

 

A stakeholder mapping (at municipal level) was carried out to better describe the key stakeholders and 

their impact on building renovations. As stated by Mette Alberg Mosgaard et al.8 in their research on 

building renovations in Denmark, it is not a matter of "selling an idea" or "convincing the owner" to 

invest in a certain technology, as the process is far more complex and lengthier. Different stakeholders 

with different levels of power different and interests should be involved. Based on experience from the 

H2020 projects "Transparance", "QualityEE" and "Sunshine", the building renovation process has been 

divided into several steps in which different stakeholders with different roles and responsibilities are 

involved. Based on the building generic renovation process, various stakeholders were identified, as 

shown in Figure 6 below. 

                                                      
8Mette Alberg Mosgaard, Søren Kerndrup, Henrik Riisgaard, Stakeholder constellations in energy renovation of a Danish Hotel, Journal of 

Cleaner Production, Volume 135, 2016, Pages 836-846, ISSN 0959-6526, https://doi.org/10.1016/j.jclepro.2016.06.180.  

https://doi.org/10.1016/j.jclepro.2016.06.180
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Figure 6: General building renovation process and main stakeholders 

 

A stakeholder is defined as anyone who can affect or will potentially be involved in the renovation 

process at the project and municipal level. For this study, each stakeholder group's power and interest 

have been analysed. The stakeholder groups have been prioritised in order of importance, considering 

both the power and the interest of each stakeholder group. Building owners and residents have a high 

level of power in every renovation project. However, currently this group very often has a rather low 

level of interest, mainly due to economic reasons, lack of information, distrust, and intolerance for 

financing risks. Municipalities (as well as local energy agencies and one-stop shops) have a key role to 

play as facilitators, informing their residents and enforcing local acts enhancing the renovation process. 

Given the focus of this study, the perspective of building owners, tenants and municipalities will be 

evaluated when considering the recommendations. 
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4. Residential building stock 

According to the European Commission, the annual renovation rate of the building stock varies from 

0.4% to 1.2% in the MS, but the renovation rate will need to be at least doubled to meet the targets set 

by the European Commission. In 2020, 46.2% of the EU population lived in flats, more than one third 

(35.8%) lived in detached houses and close to one fifth (17.0%) lived in semi-detached or terraced 

houses, see Figure 7.9 

 
 

Figure 7: Distribution of the population by type of dwelling (%) in 2020 

 

In 2020, 19.9% of residents of cities in the EU lived in an overcrowded household and almost half of 

the buildings were built before 1970, i.e. before the introduction of the first energy efficiency 

requirements, therefore most of the existing buildings are very inefficient and should be renovated. As 

of 2014, roughly 50% of houses were constructed before 1979 and around 20% even before 1945, see 

Figure 8.   

 

                                                      
9Eurostat https://ec.europa.eu/eurostat/statistics-

explained/index.php?title=File:Distribution_of_the_population_by_type_of_dwelling,_2020_(%25).png  

https://ec.europa.eu/eurostat/statistics-explained/index.php?title=File:Distribution_of_the_population_by_type_of_dwelling,_2020_(%25).png
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=File:Distribution_of_the_population_by_type_of_dwelling,_2020_(%25).png
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Figure 8: Breakdown of residential building by construction year (2014)10 

 

According to Eurostat, across the EU as a whole, 4.3% of the population suffered from severe 

housing deprivation (lack of a bath or a toilet, or a leaking roof in the dwelling, or a dwelling considered 

to be too dark) in 2020. Countries like Latvia (11.5%) and Romania (14.3%) faced severe housing 

deprivation problems, see Figure 9 below.  

 
Figure 9: Severe housing deprivation rate, 2019 and 202011 

 

The EU building stock is dominated by old, inefficient buildings and can be characterised by high energy 

efficiency potential. As can be seen from the analysis, MS differ in terms of the types of buildings and 

                                                      
10EU Buildings Factsheets, Energy Poverty https://ec.europa.eu/energy/eu-buildings-factsheets_en 
11Eurostat https://db.nomics.world/Eurostat/ilc_mdho06a  

UK   BE    DK   Sl    FR   SE   DE    HU  LV    LT   CZ    IT     LU  PL    BG  IE     NL   EE    MT  PT   SK   ES    HR  FI    RO    EL   CY   

https://ec.europa.eu/energy/eu-buildings-factsheets_en
https://db.nomics.world/Eurostat/ilc_mdho06a
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their condition. Therefore, when implementing MEPS, the number of buildings targeted and the 

availability of support mechanisms should be assessed. 
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5. Energy efficiency in buildings and the recast of the EPBD 

At EU level, buildings account for 43% of final consumption. The main use of energy by households is 

for heating their homes (63.6% of final energy consumption in the residential sector). Electricity used 

for lighting and most electrical appliances represents 14.1%. Heating of space and water consequently 

represents 78.4% of the final energy consumed by households. It is generally accepted that old EU 

building stock has considerable potential for energy efficiency.  

Between 2000 and 2019, downward trends were observed for space heating, while in the same period, 

an increase in consumption of 2.5% a year was observed for household appliances. Household 

consumption for heating has decreased in almost all countries since 2000 (down 1.8% a year on average 

in the EU).12 If residential energy consumption is normalised using the biggest drivers such as heating 

degree days, average floor area and average number of people per household, then energy consumption 

in the residential sector is declining. This implies that the energy efficiency policy must have played a 

clear role in the downward trends.13  

The focus on energy efficiency in buildings and subsequent standards as a policy tool were largely 

related to the first energy crisis as a result of the oil embargo in the 1970s. The major EU policy 

instruments in energy efficiency in buildings are the EPBD (2002), the Energy Services Directive (ESD, 

2006), the EPBD recast (2010) and the Energy Efficiency Directive (EED, 2012). The revision of the 

EPBD introduces MEPS as a system for renovating the worst performing buildings. The revision of the 

EPBD is part of the 2021 Commission Work Programme's "Fit for 55" package. The recasts of the EPBD 

propose introducing MEPS that should be focused on the worst performing buildings and buildings with 

the highest potential in terms of decarbonisation, energy poverty alleviation and extended social and 

economic benefits. 

The availability of data on the energy efficiency of buildings varies from country to country; therefore, 

each MS will need to assess their residential building housing stock before implementing MEPS. Under 

the EPBD, the MS are not required to create a central/regional EPC register; however, 11 out of 27 of 

them have done so. Public access to these registers also varies. For example, Germany has no public 

access to its EPC register, Sweden and Latvia have public access and Italy has public access, but only 

for a limited number of regions.14 

It is estimated that there are around 120 million buildings in the EU; 108 million of these are residential 

buildings, 42% of which are apartments, 34% of which are detached houses and 24% of which are semi-

detached houses. It is estimated that 35% of the building stock has an EPC rating between D and G and 

that only about 12% of the residential building stock has been renovated to meet the climate change 

targets.15   

The worst performing buildings targeted are buildings with the lowest energy performance class 

(class G), which are the worst-performing 15% of the national building stock in each MS. As for 

the rest of the buildings, MS are free to decide whether to introduce MEPS or other requirements. Under 

the Commission's proposal, about 30 million building units would be subject to renovations to move 

them up from level G to level F on the EPC scale.  

 

 

                                                      
12Marie Rousselot et.al., Energy efficiency trends in buildings in the EU https://www.odyssee-mure.eu/publications/policy-brief/buildings-

energy-efficiency-trends.html  
13Sofia Tsemekidi Tzeiranak et.al., Analysis of the EU Residential Energy Consumption: Trends and Determinants, 19 March 2019, Energies 

2019, 12, 1065; https://doi.org/10.3390/en12061065 

14EU Buildings Factsheets, Energy Performance Certificate. https://ec.europa.eu/energy/eu-buildings-factsheets_en 
15EU building stock https://www.rics.org/eu/news-insight/latest-news/news-opinion/energy-efficiency-of-the-building-stock-in-the-eu/ 

https://ec.europa.eu/energy/sites/default/files/proposal-recast-energy-performance-buildings-directive.pdf
https://ec.europa.eu/energy/sites/default/files/proposal-recast-energy-performance-buildings-directive.pdf
https://www.odyssee-mure.eu/publications/policy-brief/buildings-energy-efficiency-trends.html
https://www.odyssee-mure.eu/publications/policy-brief/buildings-energy-efficiency-trends.html
https://doi.org/10.3390/en12061065
https://ec.europa.eu/energy/eu-buildings-factsheets_en
https://www.rics.org/eu/news-insight/latest-news/news-opinion/energy-efficiency-of-the-building-stock-in-the-eu/
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5.1 EPC standards  

The EPC rating plays an important role in providing information about how energy efficient a home is 

and how it could be improved. An EPC is an informative label that clearly presents a building's energy 

performance rating, GHG emissions indicators and other optional key characteristics, for example, cost-

effective energy-efficiency improvements, indoor air quality and global warming potential based on the 

building's life-cycle carbon emissions16, 17. EPCs are widely used across MS and play a central role in 

the EPBD18. While EPCs have been widely adopted, the unharmonized framework in which each MS 

has implemented their EPCs makes it a significant challenge for them to work effectively. The 

unharmonized nature of the EPCs makes it almost impossible to compare their impact in each MS18. 

The major difference is whether or not implementation is mandatory. There are also different energy 

efficiency classes; while most have an EPC scale of A to G, subclasses like A+ and A++ have also been 

introduced. Indicators that score each building also differ18. Descriptions of EPC classes for some 

European countries that have them are listed in Table 2.  

The revised EPBD set out to improve the quality, accessibility and harmonisation of EPCs, based on a 

scale from A to G, where G class represents the worst performing 15% of buildings in each country, and 

A rating corresponds to nZEB buildings and the remaining building stock is classified proportionally 

across the remaining ratings16. The harmonised system creates a clearer and simpler system of 

classifying buildings, while still being flexible and enabling the MS to adapt it to the characteristics of 

their target building stock, and ensuring transparency across all MS16. 

Table 2 

EPC rating system in EU 

Country EPC rating system Class classification 

Denmark19 A to G, with class A 

having A2020, A2015, 

A2010 subclasses 

Indicator - kWh/m2 year, A – conditioned area in m2 

Class A2020 - ≤ 20; Class A2015 - ≤ 30 + 1000/A; Class A2010 - ≤ 

52.5 + 1650/A; Class B ≤ 70 + 2200/A; Class C ≤ 110 + 3200/A;; Class 

D ≤ 150 + 4200/A; Class E ≤ 190 + 5200/A; Class F ≤ 240 + 6500/A; 

Class G > 240 + 6500/A 

Estonia20 A to H, with class A 

having an A+ subclass 

Indicator - kWh/m2 year 

Class A+ ≤ 30; Class A ≤ 50; Class B ≤ 75; Class C ≤ 100; Class D ≤ 

130; Class E ≤ 160; Class F ≤ 200; Class G ≤ 250; Class H > 250  

Germany21  A to H, with class A 

having an A+ subclass 

Indicator - kWh/m2 year 

Class A+ ≤ 25; Class A ≤ 50; Class B ≤ 75; Class C ≤ 100; Class D ≤ 

125; Class E ≤ 150; Class F ≤ 200; Class G ≤ 250; Class H > 250 

Ireland22 A to G, with classes A, 

B, C having 3 

subclasses (A1, A2, 

A3) and classes D and 

Indicator - kWh/m2 year 

Class A1 ≤ 25; Class A2 > 25; Class A2 > 50; Class B1 > 75; Class B2 

> 100; Class B3 > 125; Class C1 > 150; Class C2 > 175; Class C3 > 

                                                      
16Questions and Answers on the revision of the Energy Performance of Buildings Directive 

https://ec.europa.eu/commission/presscorner/detail/en/qanda_21_6686 
17Certificates and inspections https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficient-buildings/certificates-and-

inspections_en#:~:text=Energy%20performance%20certificates%20provide%20information%20to%20consumers%20on%20buildings%20t

hey,up%20for%20sale%20or%20rent. 
18EPC Green Premium in Two Different European Climate Zones: A Comparative Study between Barcelona and Turin 

https://www.mdpi.com/2071-1050/11/20/5605 

19Implementation of the EPBD in Denmark https://www.epbd-ca.eu/outcomes/2011-2015/CA3-2016-National-DENMARK-web.pdf 
20Implementation of the EPBD in Estonia https://slidetodoc.com/nzeb-in-estonia-new-buildings-and-major-renovation/ 

212070_Der_Energieausweis_Gut_informiert_BAU 

https://www.dena.de/fileadmin/dena/Dokumente/Pdf/2070_Der_Energieausweis_Gut_informiert_BAU.pdf 
22BER-Homeowner-Leaftlet https://www.seai.ie/publications/BER-Homeowner-Leaftlet.pdf 

https://ec.europa.eu/commission/presscorner/detail/en/qanda_21_6686
https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficient-buildings/certificates-and-inspections_en#:~:text=Energy%20performance%20certificates%20provide%20information%20to%20consumers%20on%20buildings%20they,up%20for%20sale%20or%20rent
https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficient-buildings/certificates-and-inspections_en#:~:text=Energy%20performance%20certificates%20provide%20information%20to%20consumers%20on%20buildings%20they,up%20for%20sale%20or%20rent
https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficient-buildings/certificates-and-inspections_en#:~:text=Energy%20performance%20certificates%20provide%20information%20to%20consumers%20on%20buildings%20they,up%20for%20sale%20or%20rent
https://www.mdpi.com/2071-1050/11/20/5605
https://www.epbd-ca.eu/outcomes/2011-2015/CA3-2016-National-DENMARK-web.pdf
https://slidetodoc.com/nzeb-in-estonia-new-buildings-and-major-renovation/
https://www.dena.de/fileadmin/dena/Dokumente/Pdf/2070_Der_Energieausweis_Gut_informiert_BAU.pdf
https://www.seai.ie/publications/BER-Homeowner-Leaftlet.pdf


Minimum Energy Performance Standards (MEPS) in the Residential Sector 

 

13 

 

E having 2 subclasses 

(D1 and D2) 

200; Class D1 > 225; Class D2 > 260; Class E1 > 300; Class E2 > 340; 

Class F > 380; Class G > 450 

Italy23 A to G, with class A 

having A4, A3, A2, A1 

subclasses 

Indicator – kWh/m2 year, EPgl-nren – reference value of a similar up-

to-date type of building.  

Class A4 ≤ 0.4 * EPgl-nren; Class A3 ≤ 0.6 * EPgl-nren; Class A2 ≤ 

0.8 * EPgl-nren; Class A1 ≤ 1 * EPgl-nren; Class B ≤ 1.2 * EPgl-nren; 

Class C ≤ 1.5 * EPgl-nren; Class D ≤ 2 * EPgl-nren; Class E ≤ 2.6 * 

EPgl-nren; Class F ≤ 3.5 * EPgl-nren; Class G > 3.5 * EPgl-nren 

Latvia24 A to F Indicator – kWh/m2 year 

Class A ≤ 40; Class B ≤ 60; Class C ≤ 80; Class D ≤ 100; Class E ≤ 150; 

Class F > 150 

Lithuania25 A to G, with Class A 

having A++ and A+ 

subclasses 

Normative U-values (W/(m2 K) for each class have to be reached for 

certain building components like roofs, external walls, etc. 

The 

Netherlands26 

A to G, with Class A 

having A++++, A+++, 

A++, A+ and A 

subclasses 

Indicator – kWh/m2 year 

Class A++++ = 0; Class A+++ ≤ 50; Class A++ ≤ 75; Class A+ ≤ 105 

Class A ≤ 160; Class B ≤ 190; Class C ≤ 250; Class D ≤ 290; Class E ≤ 

335; Class F ≤ 380 Class G > 380 

Portugal27 A to F, with Classes A 

and B having A+ and 

B- subclasses 

Indicator – R – a residential property's primary energy 

demand/corresponding limit value 

Class A+ - R ≤ 0.25; Class A - R ≤ 0.5; Class B - R ≤ 0.75; Class B - R 

≤ 1; Class C - R ≤ 1.5; Class D - R ≤ 2; Class E - R ≤ 2.5; Class F - R > 

2.5 

Sweden28 A to G Indicator – EP – Energy performance measures of the building in 

question 

Class A = EP ≤ 50%; Class B = EP ≤ 75%; Class C = EP ≤ 100% 

Class D = EP ≤ 135%; Class E = EP ≤ 180%; Class F = EP ≤ 235%; 

Class G = EP > 235% 

 

MEPS targets based on EPC classes will impact countries in very different ways as the energy efficiency 

of building stocks differs. It is estimated that about 30 million building units would be subject to 

renovations to move them from level G to F on the EPC scale.29 It must be remembered that over 50% 

of EU buildings were built before 1979 and that around 20% were even built before 1945 and that all 

these buildings would potentially need to be renovated.  

 

 

 

 

 

                                                      
23Energy Efficiency of Buildings in Italy https://gbcitalia.org/documents/20182/1033786/SMARTER++-+Energy+Efficency+in+Italy+-

+GBC+Italia+ENG+2019_08_29.pdf 

24Implementation of the EPBD in Latvia https://epbd-ca.eu/ca-outcomes/outcomes-2015-2018/book-2018/countries/latvia 
25Implementation of the EPBD in Lithuania https://epbd-ca.eu/ca-outcomes/outcomes-2015-2018/book-2018/countries/lithuania  
26Energielabel in the Netherlands https://www.energielabel.nl/media/hjqfwsgu/energielabelc_voorbeeld202107.pdf 

27The Impact of Energy Policies on the Energy Efficiency Performance of Residential Properties in Portugal https://www.mdpi.com/1996-

1073/15/3/802/htm 
28Energy Performance Certificate https://www.boverket.se/en/start/building-in-sweden/contractor/inspection-delivery/energy-performance-

certificate/ 
29Questions and Answers on the revision of the Energy Performance of Buildings Directive 

https://ec.europa.eu/commission/presscorner/detail/en/qanda_21_6686  

https://gbcitalia.org/documents/20182/1033786/SMARTER++-+Energy+Efficency+in+Italy+-+GBC+Italia+ENG+2019_08_29.pdf
https://gbcitalia.org/documents/20182/1033786/SMARTER++-+Energy+Efficency+in+Italy+-+GBC+Italia+ENG+2019_08_29.pdf
https://epbd-ca.eu/ca-outcomes/outcomes-2015-2018/book-2018/countries/latvia
https://epbd-ca.eu/ca-outcomes/outcomes-2015-2018/book-2018/countries/lithuania
https://www.energielabel.nl/media/hjqfwsgu/energielabelc_voorbeeld202107.pdf
https://www.mdpi.com/1996-1073/15/3/802/htm
https://www.mdpi.com/1996-1073/15/3/802/htm
https://www.boverket.se/en/start/building-in-sweden/contractor/inspection-delivery/energy-performance-certificate/
https://www.boverket.se/en/start/building-in-sweden/contractor/inspection-delivery/energy-performance-certificate/
https://ec.europa.eu/commission/presscorner/detail/en/qanda_21_6686
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5.1.1 Building stock and EPCs in Sweden, Germany, Latvia and Italy. 

 

Sweden 

According to "Statistics Sweden", in 2021 Sweden had a total number of 2.12 million one or two-storey 

buildings, 2.63 million multi-dwelling buildings, 350 000 other purpose buildings that contain 

dwellings, and special housing for older people/people with disabilities and student housing.30 

Furthermore, in 2016 it was reported that all the residential buildings had a total living floor area of 

498 m2. A total of 22% or 486 609 single or two-dwelling buildings had an EPC in 2019. Approximately 

15% were in levels A-C, 24% were in level D, 29% were in level E, 20% in level F and 12% were in 

level G. On the other hand, 104 453 multi-dwelling buildings had an EPC in 2019; 5% of the buildings 

were in EPC level B-C, 16% were in level D, 40% were in level E, 28% were in level F and 11% were 

in level G.31 

 

Germany 

At the end of 2020, according to Destatis, Germany's statistical agency, Germany had a total of 

12.87 million single dwelling residential buildings, with a living floor space of 1.66 billion m2, 

3.15 million two-dwelling buildings, with a living floor space of 609 million m2, and 3.23 million three 

or more dwelling buildings, with a living floor space of 1.51 billion m2. This accumulates to a total 

residential building stock of 19.27 million buildings, with a living floor space of 3.81 billion m2.32 As 

mentioned before, there is no public access database on the total number of EPCs registered, but in 2018 

the Buildings Performance Institute of Europe also conducted a review of the available data on the use 

of EPCs in Germany as part of the Individual Building Renovation Roadmaps. As the database is not 

publicly available, only broad and limited outdated data was available. The institute found that 173 000 

EPCs have been issued in total based on calculated energy demand and that 149 000 EPCs were issued 

based on metered energy consumption in 2014.33 It is estimated that 30% of Germany's buildings 

are in classes G and below.41  

 

Latvia 

According to Latvia's Long-term Strategy for the Renovation of Buildings, in 2021 there were a total of 

363 000 residential buildings in Latvia, with a combined floor area of 91.08 million m2. Of these, 

309 000 were single dwelling houses, with a floor area of 36.5 million m2, 13 930 were two-dwelling 

houses, with a floor area of 2.2 million m2, and 39 470 were three or more dwelling houses, with a floor 

area of 51.55 million m2.34 Based on the data available in the EPC database, a total of 1 920 multi-

dwelling residential buildings have an EPC and 2 906 single or two-dwelling residential buildings have 

one35. A study analysing this database concluded that 72% of the buildings were in F or E class.36 

 

                                                      
30Sweden's dwelling information 

https://www.statistikdatabasen.scb.se/pxweb/en/ssd/START__BO__BO0104__BO0104D/BO0104T01/table/tableViewLayout1/ 

31Sweden's Third National Strategy for Energy Efficient Renovation 

https://ec.europa.eu/energy/sites/ener/files/documents/se_2020_ltrs_official_translation.pdf 
32Data about Germany's residential housing stock https://www-

genesis.destatis.de/genesis/online?operation=abruftabelleBearbeiten&levelindex=1&levelid=1653295339518&auswahloperation=abruftabell
eAuspraegungAuswaehlen&auswahlverzeichnis=ordnungsstruktur&auswahlziel=werteabruf&code=31231-

0001&auswahltext=&werteabruf=start#abreadcrumb  

33EPCs in Germany https://bpie.eu/wp-content/uploads/2018/01/iBROAD_CountryFactsheet_GERMANY-2018.pdf  
34Latvia's Long-term Renovation Strategy https://ec.europa.eu/energy/sites/ener/files/documents/lv_2020_ltrs_official_translation_en.pdf 

35EPC register in Latvia https://bis.gov.lv/bisp/lv/epc_documents 
36Study by LU about EPC data in Latvia https://modinst.lu.lv/wp-content/uploads/2021/03/Energosertifikati_BI78.pdf 

https://www.statistikdatabasen.scb.se/pxweb/en/ssd/START__BO__BO0104__BO0104D/BO0104T01/table/tableViewLayout1/
https://ec.europa.eu/energy/sites/ener/files/documents/se_2020_ltrs_official_translation.pdf
https://www-genesis.destatis.de/genesis/online?operation=abruftabelleBearbeiten&levelindex=1&levelid=1653295339518&auswahloperation=abruftabelleAuspraegungAuswaehlen&auswahlverzeichnis=ordnungsstruktur&auswahlziel=werteabruf&code=31231-0001&auswahltext=&werteabruf=start#abreadcrumb
https://www-genesis.destatis.de/genesis/online?operation=abruftabelleBearbeiten&levelindex=1&levelid=1653295339518&auswahloperation=abruftabelleAuspraegungAuswaehlen&auswahlverzeichnis=ordnungsstruktur&auswahlziel=werteabruf&code=31231-0001&auswahltext=&werteabruf=start#abreadcrumb
https://www-genesis.destatis.de/genesis/online?operation=abruftabelleBearbeiten&levelindex=1&levelid=1653295339518&auswahloperation=abruftabelleAuspraegungAuswaehlen&auswahlverzeichnis=ordnungsstruktur&auswahlziel=werteabruf&code=31231-0001&auswahltext=&werteabruf=start#abreadcrumb
https://www-genesis.destatis.de/genesis/online?operation=abruftabelleBearbeiten&levelindex=1&levelid=1653295339518&auswahloperation=abruftabelleAuspraegungAuswaehlen&auswahlverzeichnis=ordnungsstruktur&auswahlziel=werteabruf&code=31231-0001&auswahltext=&werteabruf=start#abreadcrumb
https://bpie.eu/wp-content/uploads/2018/01/iBROAD_CountryFactsheet_GERMANY-2018.pdf
https://ec.europa.eu/energy/sites/ener/files/documents/lv_2020_ltrs_official_translation_en.pdf
https://bis.gov.lv/bisp/lv/epc_documents
https://modinst.lu.lv/wp-content/uploads/2021/03/Energosertifikati_BI78.pdf
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Italy 

In 2020 there were a total of 12.42 million residential buildings in Italy, with a combined total of 

3.04 billion m2 of living area37. Italy has an EPC register called "SIAPE", according to which only 3 of 

the 20 administrative regions do not register their EPCs in the database. In the remaining regions, there 

are a total of 2.91 million registered EPCs, 2.51 million were for residential buildings as of January 

2022. Out of these EPCs, 33.6% (980 000) are class G buildings, 23.3% (678 000) are class F 

buildings, 16.5% (481 000) are class E, 11.3% (329 000) are class D, 5.3% (153 000) are class C, 2.8% 

(81 000) are class B, and the rest, 7.1% of the stock, are classes A1, A2, A3 and A4.38 

 

5.2 Review of existing Minimum Energy Performance Standards (MEPS) 

Even when compared with building codes, MEPS are relatively new. They have already been used in 

several countries and cities: Scotland, England and Wales, France, Belgium's northern region of 

Flanders and its capital Brussels, the Netherlands and the city of Boulder in Colorado, USA. There are 

also other examples of MEPS, but they do not usually focus on the energy efficiency of the whole 

building. Existing MEPS and the approach used differ with regard to the buildings covered, the metric 

scheme used to determine the energy performance and enforcement, although some similarities can be 

highlighted. France, Scotland, England and Wales have the biggest target building pool to which MEPS 

regulations apply. The scale of the regulations in these countries almost includes the whole national 

building stock. For example, target buildings in England and Wales are owner-occupied housing, social 

rented housing and private rented housing.39 Similar to England and Wales, Scottish target buildings are 

owner-occupied housing, multi-tenure/mixed use and private rented housing.40 France also targets 

private and rented homes but has a slight specification for tertiary sector buildings, which must be over 

1000 m2 for MEPS to apply.41 Flanders, Brussels, the Netherlands and Boulder have MEPS for only one 

or two target building types; for example, Brussels legislation targets residential and non-residential 

buildings. Flanders has standards for all households, but only enforces them on privately rented 

buildings. The Netherlands only targets office buildings, and Boulder only targets privately rented 

homes.42 A summary of the analyses is shown in Table 3 and more information for each system is 

provided in Appendix 1. 

Table 3 

Existing minimum energy efficiency standards 

Location Metric used Building type Responsible 

authorities 

Minimum Energy 

Performance Standard 

England and 

Wales, UK 

EPC Owner-occupied 

Social rented  

Local authorities EPC C by 2035   

EPC C by 2035 

                                                      
37Assessing building energy performance and energy policy impact through the combined analysis of EPC data – The Italian case study of 

SIAPE Pagliaro, F., Hugony, F., Zanghirella, F., Basili, R., Misceo, M., Colasuonno, L., & del Fatto, V. (2021). Assessing building energy 

performance and energy policy impact through the combined analysis of EPC data – The Italian case study of SIAPE. Energy Policy, 159, 

112609. https://doi.org/10.1016/J.ENPOL.2021.112609  
38Italy's EPC database https://siape.enea.it/analisi-territoriali  
39Energy Efficiency of Existing Homes, Fourth Report of Session 2019-21 

https://committees.parliament.uk/publications/5171/documents/52521/default/ 
40Heat in Buildings Strategy: Achieving Net Zero Emissions in Scotland's Buildings 

https://www.gov.scot/binaries/content/documents/govscot/publications/strategy-plan/2021/10/heat-buildings-strategy-achieving-net-zero-

emissions-scotlands-buildings/documents/heat-buildings-strategy-summary-document/heat-buildings-strategy-summary-

document/govscot%3Adocument/heat-buildings-strategy-summary-document.pdf 
41Next steps for MEPS: Designing minimum energy performance standards for European buildings https://www.raponline.org/knowledge-

center/next-steps-for-meps-designing-minimum-energy-performance-standards-for-european-buildings/ 
42Case studies: Minimum energy performance standards for European buildings https://www.raponline.org/wp-content/uploads/2020/07/rap-

ls-ms-meps-case-studies-2020-july-28.pdf 

https://doi.org/10.1016/J.ENPOL.2021.112609
https://siape.enea.it/analisi-territoriali
https://committees.parliament.uk/publications/5171/documents/52521/default/
https://www.gov.scot/binaries/content/documents/govscot/publications/strategy-plan/2021/10/heat-buildings-strategy-achieving-net-zero-emissions-scotlands-buildings/documents/heat-buildings-strategy-summary-document/heat-buildings-strategy-summary-document/govscot%3Adocument/heat-buildings-strategy-summary-document.pdf
https://www.gov.scot/binaries/content/documents/govscot/publications/strategy-plan/2021/10/heat-buildings-strategy-achieving-net-zero-emissions-scotlands-buildings/documents/heat-buildings-strategy-summary-document/heat-buildings-strategy-summary-document/govscot%3Adocument/heat-buildings-strategy-summary-document.pdf
https://www.gov.scot/binaries/content/documents/govscot/publications/strategy-plan/2021/10/heat-buildings-strategy-achieving-net-zero-emissions-scotlands-buildings/documents/heat-buildings-strategy-summary-document/heat-buildings-strategy-summary-document/govscot%3Adocument/heat-buildings-strategy-summary-document.pdf
https://www.raponline.org/knowledge-center/next-steps-for-meps-designing-minimum-energy-performance-standards-for-european-buildings/
https://www.raponline.org/knowledge-center/next-steps-for-meps-designing-minimum-energy-performance-standards-for-european-buildings/
https://www.raponline.org/wp-content/uploads/2020/07/rap-ls-ms-meps-case-studies-2020-july-28.pdf
https://www.raponline.org/wp-content/uploads/2020/07/rap-ls-ms-meps-case-studies-2020-july-28.pdf
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Private rented EPC C by 2025 

Scotland, 

UK 

EPC Owner-occupied 

Multi-tenure/mixed 

use 

Private rented 

Local authorities EPC C by 2033 

EPC C by 2045 

EPC C by 2028 

Netherlands EPC Office buildings Local authorities EPC C by 2023 

France EPC 

 

Private buildings 

  

NGOs and local 

authorities 

EPC E by 2033 

 

France 

 

Energy 

performance 

Rented buildings NGOs and local 

authorities 

 

Above 450 kWh/m2/year by 

2023 

France 

 

Final energy 

consumption 

Tertiary buildings 

over 1000 m2 

NGOs and local 

authorities 

 

40% improvement by 2030 

50% improvement by 2040 

60% improvement by 2050 

when compared to 2010 

Brussels, BE EPC Domestic and non-

domestic buildings 

Public authorities EPC C+ (100 kWh/m2/year) 

by 2050 

Flanders, BE Technical 

measures 

Private rented Local authorities Minimum roof insulation 

and glazing by 2023 

Boulder, 

USA 

Points based 

on energy 

and carbon 

emissions 

Private rented Private inspectors Maximum of 48 points in 

2019 

 

The metrics most commonly used to determine energy performance are EPCs, except in Flanders and 

Boulder, where other energy efficiency metrics systems are used. Flanders uses technical measures that 

define building physical standards, for example, minimum roof insulation that provides at least a 

minimum thermal resistance of R = 0.75 m2K/W.42 Boulder City Council in Colorado, USA, uses an 

energy efficiency programme called "SmartRegs", implemented in the city in 2010, that employs a 

points system based on energy and carbon emissions.43 Enforcement of MEPS is handled by local 

authorities at municipal level in England and Wales, Scotland, Flanders and the Netherlands. The local 

authorities have the power to perform inspections and to impose administrative enforcement measures, 

such as fines for not meeting the MEPS regulations.44 France uses a cooperative approach between 

building and real estate professionals, NGOs, local authorities and energy companies to enforce and 

monitor MEPS.45 The city of Boulder certifies private inspectors to do building evaluations. 

In the UK, since April 2020, landlords can no longer let or continue to let properties covered by 

the MEPS Regulations if they have an EPC rating below E, although exemptions are possible. If a local 

authority confirms that a property is (or has been) let in breach of the Regulations, they may serve a 

financial penalty up to 18 months after the breach. The maximum penalty per property is GBP 4 000. 

As can be seen from the examples, MEPS requirements are accompanied by support measures for 

building owners and tenants. Therefore, in the next chapter, we will look at the most common support 

mechanisms that can be used to support implementation of MEPS.    

                                                      
43Mandatory Building Performance Standards: A Key Policy for Achieving Climate Goals 

https://www.aceee.org/sites/default/files/pdfs/buildings_standards_6.22.2020_0.pdf 
44Strategy to reduce the environmental impact of existing buildings in the Brussels Capital Region by 2030-2050 

https://ec.europa.eu/energy/sites/default/files/documents/be_brussels_2020_ltrs_official_translation_en.pdf 
45Property Renovation in France, 3. Home Energy Efficiency in France https://www.french-

property.com/guides/france/building/renovation/energy-conservation/ 

https://www.aceee.org/sites/default/files/pdfs/buildings_standards_6.22.2020_0.pdf
https://ec.europa.eu/energy/sites/default/files/documents/be_brussels_2020_ltrs_official_translation_en.pdf
https://www.french-property.com/guides/france/building/renovation/energy-conservation/
https://www.french-property.com/guides/france/building/renovation/energy-conservation/
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5.3 Support mechanisms for energy efficiency in buildings  

Grants/subsidies 

Grants and subsidies are implemented when the market cannot support building renovation projects 

alone due to high upfront costs, long payback periods or other risks associated with renovation projects. 

These public programs are commonly used across almost all EU Member States and cover the cost of 

energy efficiency measures partially or fully.46 Grants and subsidies help consumers by alleviating the 

upfront costs of energy efficiency measures and temporarily raising awareness of such measures and 

making them more attractive, thus creating a shift in the market. While it is a great way to increase 

implementation of energy efficiency measures, it is not a sustainable long-term solution that the whole 

market can access, because of the limited resources. Furthermore, as the necessary budget and level of 

adoption is hard to predict, MS with tight national budgets may have a hard time implementing large-

scale renovation programs. Additionally, the number of beneficiaries that otherwise could still 

implement energy efficiency measures without national aid are rarely monitored and make it harder to 

assess the program’s effectiveness.47 

 

Loans 

Loans are a form of debt financing that provide liquidity, as well as direct and instant access to capital 

for energy efficiency measures with a high initial cost and deep renovation projects. It is also a more 

sustainable and long-term financial instrument, when compared to grants. The biggest drawback is the 

inexperience of private debt financers. The large transaction costs for relatively small projects and the 

failure to offer sufficient financing to support deep renovation have led to energy efficiency loans being 

labelled as high risk, but national governments and international financing institutions must step in to 

strengthen public-private financiers through subsidies to give customers more attractive terms. These 

are soft loan schemes which are commonly used for energy efficiency measures. The conditions include 

longer payback periods, low to zero interest rates, short-term interest deferral periods and the inclusion 

of payback grace periods.46  

 

Tax incentives 

Various kinds of tax relief or exemptions can encourage the implementation of energy efficiency 

measures in households and businesses. Many EU countries have adapted this system of tax relief to 

promote energy efficiency measures in their building stock. By implementing changes in taxes like 

capital gain tax, property tax (a building's energy class is implemented in the calculation of its property 

tax), VAT (reduced VAT for energy efficiency technology47) and accelerated or free depreciation, 

specific energy efficiency measures or technologies can be targeted. Moreover, tax credits can be 

implemented, where a percentage of the total investment sum can be deducted from other taxes.46  

 

Energy service companies and energy performance contracting 

Energy service companies (ESCOs) can provide energy efficiency measure projects with third party 

financing for the end user. The investment is paid back over a set period from the energy savings 

                                                      
46Bertoldi, P., Economidou, M., & Palermo, V. (2019). How to finance the renovation of residential buildings: innovative financing 

instruments. https://doi.org/10.1002/wene.384 
47Economidou, M., Todeschi, V., & Bertoldi, P. (2019). Accelerating energy renovation investments in buildings. 

https://data.europa.eu/doi/10.2760/086805 

https://doi.org/10.1002/wene.384
https://data.europa.eu/doi/10.2760/086805
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achieved. Energy performance contracting provides a contractual agreement between the customer and 

an ESCO, specifying that the ESCO implements and monitors energy efficiency measures and that it 

does not receive payment if the project does not achieve the promised energy savings. The performance 

guarantees can be in various forms; for example, a set reduction in spent energy or the promise that the 

energy savings will be sufficient to repay the debt monthly. While this is beneficial to the end user, the 

transaction costs are usually high, so ESCO projects target large consumers in the industrial or 

commercial sectors. However, some projects have targeted multifamily residential housing.46  

 

5.3.1 Examples of support mechanisms in Latvia, Germany, Sweden and Italy 

 

Latvia 

As of 2019, Latvia had one measure that offered grants, guarantees and loans for energy efficiency 

measures in multi-apartment residential buildings with a medium to high level of renovation. The project 

lasted from 2014 to 2020 and was implemented by the Ministry of Economics and managed by national 

financial institution ALTUM. There were five other projects that offered grants/subsidies targeting 

commercial, public, industrial and private buildings. Two are still ongoing, the other ended in 2020.47  

 

Germany 

As of 2019, Germany has four active financing programmes. One offers loans for building envelopes 

and technical building equipment improvements for residential, commercial and public buildings. The 

others offer grants/subsidies for all building types, both residential and non-residential.47  

 

Sweden 

As of 2019, Sweden has two active programmes. One is a tax deduction measure, targeting residential, 

commercial and public buildings. The measure works by deducting tax from the cost of labour for 

repairs, maintenance or conversions and extensions of residential accommodation. The other project 

provides grants/subsidies for residential building renovation and energy efficiency measures.47  

 

Italy 

As of 2019, Italy has six active projects. One is a tax credit measure, targeting residential, commercial 

and public buildings. It works by deducting tax by a certain percentage from the total costs of energy 

efficiency measures and improvements for buildings. Additionally, there are two measures providing 

loans for residential, commercial and public building energy efficiency improvements. One project 

offers soft loans for public buildings, more specifically state schools and universities, at an interest rate 

of 0.25%, for energy efficiency improvements and energy audits. The other projects offer 

grants/subsidies for residential, public and commercial buildings, for energy efficiency improvements 

in existing buildings.47 

 

5.3.2 Other support mechanisms 

In addition to funding, there are also other barriers – in terms of technology, awareness, the law, project 

management skills, etc. – which need to be addressed to facilitate building renovation projects. Usually, 

buildings are renovated in a way where the owner is solely responsible for the whole building renovation 

process48, including making all the important decisions about the energy efficiency works, contacting 

                                                      
48Business models for residential retrofit in the UK: a critical assessment of five key archetypes 
https://www.researchgate.net/publication/323758891_Business_models_for_residential_retrofit_in_the_UK_a_critical_assessment_of_five_

key_archetypes 

https://www.researchgate.net/publication/323758891_Business_models_for_residential_retrofit_in_the_UK_a_critical_assessment_of_five_key_archetypes
https://www.researchgate.net/publication/323758891_Business_models_for_residential_retrofit_in_the_UK_a_critical_assessment_of_five_key_archetypes
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suppliers and other involved partners, as well as spending their own time and taking project 

implementation and financing risks. This is especially hard for building owners without experience and 

knowledge in the field49. Therefore, scholars and policymakers suggest implementing other concepts to 

support building owners; for example, one-stop shops (OSS)50. This system disregards the standard 

model and aims to remove the aforementioned building renovation obstacles for homeowners.51 An OSS 

can be a virtual or physical place that a homeowner looking for renovation-related advice can turn to 

and receive all the services they need. An OSS simplifies the process for homeowners and offers benefits 

such as: 

 information and leaflets;  

 advice and information about the support available (financial and technical); 

 a pool of experts and associated content;   

 best-case examples; 

 legal assistance and information about permits;  

 contract and procurement documentation templates; 

 other services that facilitate project implementation. 

The OSS concept represents the support actions that could be implemented in addition to financial 

support. Those activities could be provided by local municipality and/or energy agencies. Examples of 

such one-stop shops and information about their roles can be found under section 7.  

 

5.4 The most relevant trigger points 

Based on literature analyses and analyses of existing MEPS, different trigger points are applied. In most 

cases, buildings need to meet the nationally set MEPS at the point of buying, selling or renting a building 

or introducing reinforcement deadlines. Based on stakeholder views collected during the EPBD impact 

assessment report, 86% of stakeholders (97 out of the 113 respondents) argued that the most suitable 

trigger point for MEPS is major building renovation. Such requirements are also consistent with 

Article 7 of the EPBD. More than 70% believe that minimum requirements should be applied through 

the progressive enforcement of milestones (2025, 2030, etc.). Other options such as "property transfer" 

(62%) and "change of use" (50%) were also mentioned as possible trigger points.52  

The impact assessment report52 discusses several options regarding the introduction of MEPS. The first 

option is for MEPS to be applied when buildings are sold or rented. This approach could increase the 

number of energy renovations, especially in countries where the number of transactions is high. 

According to the impact assessment report, it has been estimated that each home in Europe will be sold 

only once between now and 2050 and changes of tenancy happen on average every 18 years. In this 

case, the obligation to comply with MEPS would be imposed on the buyer of the house or the building 

owner where the house is rented. If, in this case, a transition period is determined in which MEPS need 

to be fulfilled, then it would give owners the opportunity to renovate their building at the most suitable 

time. This will reduce the barriers associated with the building renovation process, such as disturbing 

the building's residents, and ensure that new investments are made when the building's owners change 

                                                      
49One-stop shops for residential building energy renovation in the EU https://publications.jrc.ec.europa.eu/repository/handle/JRC125380    
50To be or not to be: The organizational conditions for launching one-stop-shops for energy related renovations 

https://doi.org/10.1016/j.enpol.2021.112629   
51Boosting energy home renovation through innovative business models: ONE-STOP-SHOP solutions assessment 
https://doi.org/10.1016/j.jclepro.2021.129990    
52Impact assessment report – SWD(2021)453 https://eur-lex.europa.eu/legal-content/NL/TXT/?uri=CELEX:52021SC0453  

https://publications.jrc.ec.europa.eu/repository/handle/JRC125380
https://doi.org/10.1016/j.enpol.2021.112629
https://doi.org/10.1016/j.jclepro.2021.129990
https://eur-lex.europa.eu/legal-content/NL/TXT/?uri=CELEX:52021SC0453
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or when the property is rented out. It should be noted that, unlike private houses, in the case of multi-

apartment buildings, it is not the whole building that is sold or rented, but rather individual apartments 

or some parts of the building. Currently, 49% of dwellings in the EU are multi-family buildings.53 

Another option which is currently included in the EPBD is for MEPS to be based on an implementation 

timeline and compliance deadlines, see Table 4.  

 

Table 4 

MEPS implementation timeline 

 2027 2030 

Buildings and building units owned by 

public bodies  

at least energy 

performance class F 

at least energy performance 

class E 

 2027 2030 

Non-residential buildings and building 

units, other than those owned by public 

bodies 

at least energy 

performance class F 

 

at least energy performance 

class E 

 

 2030 2033 

Residential buildings and building units 

 

at least energy 

performance class F 

least energy performance 

class E 

  

In addition, MS are to establish timelines for buildings to achieve higher EPC classes by 2040 and 2050 

with a view to decarbonising the building by 2050. Considering that the main goal is the decarbonisation 

of the building sector and the renovation of buildings with the highest energy consumption, then it is 

necessary to introduce a trajectory of compliance dates by which EPC classes are to be achieved by 

different types of buildings.   

 

According to the EPBD impact assessment report, most of the stakeholders' EPC framework is a natural 

way of implementing and enforcing MEPS, although it was noted that EPCs need to be more reliable.52 

Using EPCs as a MEPS matrix could provide several advantages, such as the use of an existing system 

(trained energy auditors, educated consumers, existing databases, etc.) and an easier way to harmonise 

MEPS requirements in all EU MS.  

  

                                                      

53EU Buildings Factsheets https://ec.europa.eu/energy/eu-buildings-factsheets_en  

https://ec.europa.eu/energy/eu-buildings-factsheets_en
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6. Impact on building owners and tenants  

6.1 EESC opinions 

During the consultation process, the EESC provided an opinion about a Renovation Wave for Europe 

and tackling energy poverty. In general, the EESC welcomes the EC's adoption of a proposal for a 

European strategy on a Renovation Wave for Europe. At the same time, the opinion states that the 

general public should be at the core of the energy transition and that the social and economic situation 

in the individual MS should not be overlooked during the process, as that could jeopardise social 

acceptance of investment and reforms. As well as energy efficiency goals, another important question 

is affordable housing. The shortage of decent and affordable housing in the EU requires a European 

action plan on housing that includes a comprehensive set of measures. Energy prices are also impacted 

by the war in Ukraine and the EU's dependency on natural gas and oil imports.  

The EESC is also providing an opinion on the EU Strategy on Heating and Cooling, where energy 

efficiency in buildings is one of the central topics. The EESC supports the initiative whereby retail banks 

make special loan finance available for the renovation of privately rented buildings and supports plans 

to enable homeowners to qualify for reduced repayment rates on their mortgages if they undertake 

energy efficiency renovations, and lower interest rates on loans to pay for them. According to the authors 

of this study, this initiative would also be necessary in the case of MEPS. In its opinion on energy 

poverty, the EESC calls on MS to continue adopting actions to protect consumers in or at risk of energy 

poverty. Even though there is no one-size-fits-all solution54, MS must ensure that the most vulnerable 

are not left without support. The authors of this study believe that the same principles regarding the use 

of direct financial, organisational and technical support should be in place for implementation of MEPS. 

Support measures could include free technical advice, energy audits and technical inspections, advice 

for project coordination, legal assistance (standardised contract templates for construction and the 

drafting of procurement documentation), education, the organisation of general meetings for residents 

and support for the successful implementation of renovation projects, depending on the needs of the 

specific municipality/city. Locally, such support mechanisms could be set up using local energy 

agencies, one-stop shops or other institutions. Consumer organisations and local authorities should be 

involved in the process of developing support measures.  

6.2 Energy poverty 

According to Eurostat, in 2020 7.4% of the EU population could not afford to keep their homes 

adequately warm (see Appendix 3). This percentage ranged from 1.5% in Austria and 1.8% in Finland 

to 27.5% in Bulgaria. 

European energy prices are at an all-time high. Europe has developed considerable dependence on 

natural gas, oil and fertilisers from Russia. Even among EU MS, dependence on Russian gas varies. In 

total, Russian gas provides 45% of Europe's total gas imports. Russia is also Europe's main supplier of 

crude oil. Uncertainty about the supply of natural gas and oil products and the risks associated with the 

war in Ukraine has caused a significant increase in energy prices, having a direct impact on utility 

payments. In June 2022, annual energy inflation in the EU hit 41.9%55. High energy prices are affecting 

companies; energy-intensive industries in particular are facing higher production costs. High energy 

                                                      
54EESC opinion on energy prices TEN/761. 

55 Eurostat 
https://ec.europa.eu/eurostat/databrowser/view/PRC_HICP_MANR__custom_2136461/bookmark/table?lang=en&bookmarkId=607f92b2-

cc56-44eb-a60c-fa76cb3d42c3  

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=PI_EESC%3AEESC-2021-05406-AS&qid=1654160495716
https://ec.europa.eu/eurostat/databrowser/view/PRC_HICP_MANR__custom_2136461/bookmark/table?lang=en&bookmarkId=607f92b2-cc56-44eb-a60c-fa76cb3d42c3
https://ec.europa.eu/eurostat/databrowser/view/PRC_HICP_MANR__custom_2136461/bookmark/table?lang=en&bookmarkId=607f92b2-cc56-44eb-a60c-fa76cb3d42c3
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prices also mean higher prices for other goods, especially transport and food. Vladimir Putin has also 

weaponised world food supplies. When combined with COVID-19 policies, supply chains that used to 

keep prices low are now disrupted. With high energy prices and the impact of quantitative easing that 

was introduced to overcome the 2008 financial crisis, inflation is currently high and rising. The 

combination of higher energy, transport and food prices will increase pressure on low-income 

households and increase the risk of poverty, potentially leading to dissatisfaction with politicians and 

policies, including MEPS requirements, and to a greater need for investment in housing. Unless MEPS 

requirements are combined with clear support mechanisms, there is a risk that MEPS goals may 

increase the risk of energy poverty and poverty in general, although in the long term, improving 

energy efficiency in housing will reduce the risks associated with rapid changes in energy prices and 

improve living conditions. 

There is no standard definition of energy poverty in the EU or a comprehensive methodology for 

quantifying it among the MS. It is usually defined using multiple factors like low income, unavailability 

of certain forms of energy, high energy costs relative to income and a lack of energy-efficiency 

equipment.56 It is estimated that about 50 million households suffer from insufficient levels of 

essential energy services. In 2019, 30 million Europeans suffered from inadequately heated homes, 

which is 6.9% of the EU population. Furthermore, the hardest hit countries are Bulgaria (30.1%) and 

Lithuania (26.7%), where a major part of the population suffers from energy poverty.57  

The EU Energy Poverty Observatory (EPOV) was launched in 2018 to create a basis for monitoring and 

to assess energy poverty, but in 2021 it was recognised as the Energy Poverty Advisory Hub (EPAH), 

providing policy support to European stakeholders. Article 29 of the revised Electricity Directive (EU) 

2019/944) states that MS must monitor and report the number of households living in energy poverty to 

the European Commission, and Article 7 of the revised Energy Efficiency Directive (2012/27/EU) and 

its amendment (2018/2002) states that the MS must dedicate a share of the energy efficiency measures 

to energy-poor households. Furthermore, MS must contribute towards energy poverty reduction in the 

long term according to the Governance Regulation and must implement national targets, policies and 

measures in their National Energy and Climate Action Plans (NECPs) to achieve this target. Still, most 

MS have not included in their 2021-2030 NEPCs a clear methodology to define energy poverty 

qualitatively or quantitatively. 

Based on data from 2015-2019, energy poverty rates were reducing; this is the most recent data available 

for most MS. However, due to the COVID-19 pandemic and the recent energy price increase, it is likely 

that this trend has reversed, and energy poverty has risen. Energy poverty indicators, arrears on utility 

bills and the inability to keep households adequately warm show that energy poverty disproportionally 

affects poorer households, representing more than 60% of the total number of households affected. 

When looking at it from a socio-demographic point of view, older people are much more likely to be 

unable to keep their households adequately warm. Additionally, unemployed people who are in charge 

of households represent 43.1% of households who are unable to keep homes adequately warm and 

55.1% of households that have arrears on utility bills at least twice a year. Furthermore, women-led 

households seem to be more affected by energy poverty.56 

A recent study conducted by EPAH in 2022, Bringing Energy Poverty Research into Local Practice: 

Exploring Subnational Scale Analyses, reviews fine-scale studies from MS to determine the most 

frequently used indicators and methods. Three different approaches are identified: consensual-based, 

                                                      
56Energy poverty, transport poverty and living conditions – An analysis of EU data and socioeconomic indicators 

https://publications.jrc.ec.europa.eu/repository/handle/JRC128084 
57Energy Poverty in the EU https://www.odyssee-mure.eu/publications/policy-brief/european-energy-poverty.pdf 

https://publications.jrc.ec.europa.eu/repository/handle/JRC128084
https://www.odyssee-mure.eu/publications/policy-brief/european-energy-poverty.pdf
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expenditure-based and direct measurements.58 Inhabitants carry out self-reporting measures on the living 

conditions, including thermal comfort and their ability to afford and maintain basic energy services. The 

most common indicators are EU Statistics on Income and Living Conditions (EU-SILC) indicators. 

Domestic energy expenditure is directly compared to income in order to identify energy-poor 

households based on an expenditure threshold, which, if crossed, classifies the household as energy 

poor. Domestic energy service consumption is compared to a required set value. Most commonly, 

household temperature is directly measured and compared to a set minimum: with temperature, for 

example, the standard of 18-21oC set by the World Health Organization (WHO) is used or, in other 

cases, the minimum set in the specific national regulations. In total, 48 studies were identified targeting 

energy poverty: 29 in southern Europe, 17 in western and northern Europe, and only 6 in central and 

eastern Europe. Based on these studies, an assessment was made of recommendations for policymakers 

to tackle energy poverty at a more local level. The EPAH recommendations focus on local authorities 

and the use of local data to identify the best solutions for indicators and methods, while the European 

Commission's 2020 recommendations on energy poverty focus on the national level by concentrating 

on funding and policymaking. However, both the EPAH and the European Commission 

recommendations emphasise the need to target low-income households first.59  

6.3 Energy poverty and housing benefits in Italy, Germany, Latvia, Sweden and Italy 

According to the EPOV Member State report on energy poverty, Italy has mixed population-reported 

indicator scores when compared to the EU as a whole. In 2018, 14.1% of households were unable to 

keep their living space warm, which is much higher than the EU average of 7.3%, but only 4.5% of the 

population could not pay their utility bills, while the EU average is 6.6%. When comparing expenditure-

based indicators, Italy does better than Europe's average, which is shown by the share of household 

income spent on energy expenditure in 2010: 13.6%, which is slightly lower than the EU average.60 

In its NECP, Italy has implemented targets and policies to reduce energy poverty. There are also existing 

policies that provide support, financial aid, social bonuses on electricity and gas provided in the form of 

bill discounts, and tax deduction on energy efficiency measures ("Ecobonus"). In its NECP, Italy states 

that it will review and strengthen existing instruments and the strategy to combat energy poverty, as well 

as set up an Institutional Observatory of Energy Poverty to monitor energy poverty and support 

policymakers.60  

 

Germany 

Germany has a better score than the EU average with regard to population-reported indicators. A survey 

showed that, in 2018, 2.7% of the population were unable to keep their living space warm and 3% were 

in arrears on utility bills. In the expenditure-based indicators, Germany fairs worse than the EU average. 

Households spent 17.4% of their income on energy. This indicator might signal poor energy efficiency 

and could put a strain on household budgets.61 

                                                      
58Bringing Energy Poverty Research into local practice - Exploring Subnational Scale Analyses https://energy-
poverty.ec.europa.eu/discover/practices-and-policies-toolkit/publications/bringing-energy-poverty-research-local-practice-exploring-

subnational-scale-analyses_en 
59The European Commission's recommendations on energy poverty 
https://ec.europa.eu/energy/sites/ener/files/recommendation_on_energy_poverty_c2020_9600.pdf 
60EPOV Member State Report – Italy https://energy-poverty.ec.europa.eu/discover/practices-and-policies-toolkit/publications/epov-member-

state-report-italy_en#description  
61EPOV Member State Report – Germany https://energy-poverty.ec.europa.eu/discover/practices-and-policies-toolkit/publications/epov-

member-state-report-germany_en 

https://energy-poverty.ec.europa.eu/discover/practices-and-policies-toolkit/publications/bringing-energy-poverty-research-local-practice-exploring-subnational-scale-analyses_en
https://energy-poverty.ec.europa.eu/discover/practices-and-policies-toolkit/publications/bringing-energy-poverty-research-local-practice-exploring-subnational-scale-analyses_en
https://energy-poverty.ec.europa.eu/discover/practices-and-policies-toolkit/publications/bringing-energy-poverty-research-local-practice-exploring-subnational-scale-analyses_en
https://ec.europa.eu/energy/sites/ener/files/recommendation_on_energy_poverty_c2020_9600.pdf
https://energy-poverty.ec.europa.eu/discover/practices-and-policies-toolkit/publications/epov-member-state-report-italy_en#description
https://energy-poverty.ec.europa.eu/discover/practices-and-policies-toolkit/publications/epov-member-state-report-italy_en#description
https://energy-poverty.ec.europa.eu/discover/practices-and-policies-toolkit/publications/epov-member-state-report-germany_en
https://energy-poverty.ec.europa.eu/discover/practices-and-policies-toolkit/publications/epov-member-state-report-germany_en
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Multiple social policies have been put in place by the national government that deal with and consider 

energy poverty as regular poverty, while there are some specific policies in place that directly target 

energy poverty. Government-backed loans are available for major energy payments so that households 

can avoid disconnection. In some cases, long-standing debt can be covered by the government. Financial 

aid is available for energy efficiency improvements, but it is not directed towards energy-poor 

households. At local level, multiple measures are in place to address energy poverty and to improve the 

energy efficiency of dwellings, as well as to provide energy audits carried out by volunteers and trained 

professionals. The "Caritas Electricity Savings Check" gives local governments and organisations 

national support to create energy audit programmes.61 

 

Latvia 

Population-reported indicators score lower in Latvia than the EU average. In 2018, about 7.5% of the 

population reported that they were unable to keep their living space warm. Furthermore, 11.6% could 

not cover their utility bills on time. On the other hand, expenditure-based indicators are better in Latvia 

compared to the EU as a whole. Only 12.7% of households spend a major part of their income on 

energy.62 

Social policies are the main approach taken to combat energy poverty in Latvia. Municipalities must 

provide households with a minimum income level, if necessary. A housing allowance can also be 

provided, covering electricity and heating costs. Additionally, certain vulnerable groups receive aid from 

the government for their electricity bills. Existing energy policies could also be linked to reducing energy 

poverty, like the Energy Efficiency Obligation Scheme, which requires electricity suppliers to inform 

customers of energy efficiency measures and promote energy efficiency to achieve a certain level of 

energy savings.62 

 

Sweden 

Sweden has a better population-reported indicator score than the EU average: in 2018, 2.3% of the 

population reported that they were not able to keep their homes warm enough, while 2.2% reported that 

they were not able to pay their utility bills. In terms of expenditure-based indicators, Sweden has a 

poorer score than the EU average, but this is due to the fact that energy costs are usually, but not always, 

linked to rental costs. Therefore, expenditure-based indicators can be limited. Furthermore, 26.1% of 

households reported spending a high proportion of their income on energy in 2018.63  

Sweden tackles energy poverty through well-developed social policies which keep energy poverty at 

low levels. For example, low-income households are covered by a strong social support system and 

social assistance measures that can aid with living, accommodation and electricity expenses. A housing 

allowance can provide financial assistance to households for housing costs, including heating costs, 

based on floor area and temperature zones. This measure is not only for low-income households, but 

also for vulnerable groups. Indebted households under the disconnection safeguard measure must not be 

disconnected if it would result in personal injury. Multiple information and awareness measures are also 

available for vulnerable households. Municipalities provide free advice on energy efficiency and 

renewable energy through the energy and climate advisors measure. Transparency is maintained, with 

unrestricted access to information on energy prices, and through the "transparent billing free of charge" 

measure, which allows homeowners to assess their energy consumption and change suppliers if they 

                                                      
62EPOV Member State Report – Latvia https://energy-poverty.ec.europa.eu/discover/practices-and-policies-toolkit/publications/epov-

member-state-report-latvia_en 
63EPOV Member State Report – Sweden https://energy-poverty.ec.europa.eu/discover/practices-and-policies-toolkit/publications/epov-

member-state-report-sweden_en 

https://energy-poverty.ec.europa.eu/discover/practices-and-policies-toolkit/publications/epov-member-state-report-latvia_en
https://energy-poverty.ec.europa.eu/discover/practices-and-policies-toolkit/publications/epov-member-state-report-latvia_en
https://energy-poverty.ec.europa.eu/discover/practices-and-policies-toolkit/publications/epov-member-state-report-sweden_en
https://energy-poverty.ec.europa.eu/discover/practices-and-policies-toolkit/publications/epov-member-state-report-sweden_en
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want. Subsidies for energy efficiency and renewable energy exist, but they are not targeted at vulnerable 

households. The "support for energy efficiency improvements in specific residential areas" measure 

provides property owners with financial support to improve energy efficiency in rental housing, as well 

as to reduce rent for tenants if it increases. Other measures support tax cuts for labour associated with 

the energy renovation.63 

6.4 Non-energy co-benefits of building renovation 

When analysing energy efficiency benefits, a distinction must be made between the macroeconomic and 

individual perspectives. Individual building owners are often the ones making the decisions on building 

renovations, so it is important to differentiate between these benefits, which allow for more efficient 

policy planning, the establishment of support programmes, and energy efficiency requirements. Besides 

energy and energy-related cost savings, non-energy co-benefits are often overlooked. This is becoming 

a widespread problem, where the renovation of a building is underestimated and undervalued because 

only the energy savings and costs are considered. Renovating a building's energy efficiency does not 

only influence energy costs, but it also produces co-benefits that improve environmental and social 

aspects. Even more importantly, renovating a building can benefit the whole of society, not just the 

private household conducting the renovation, including some less well-known benefits like improved 

health because of the reduced indoor and outdoor air pollution, due to less fossil fuel burning, as well as 

reduced physiological effects, due to improved productivity and concentration. Moreover, private co-

benefits include an increase in useful building areas, such as extensions or glazing of balconies, and the 

replacement of household equipment with smaller versions, increasing the living area. The other 

macroeconomic and private co-benefits are listed in Table 5.64 

Table 5 

Macroeconomic and private benefits associated with a building's renovation  

Macroeconomic co-benefits Private co-benefits 

Environmental benefits Building quality benefits 

Reduction of air pollution Physical and technical improvements to the building 

Construction and demolition waste reduction Ease of use and control by user (automatic 

thermostat controls, easier filter changes, faster hot 

water delivery) 
Economic benefits Aesthetics and architectural integration 

Lower energy cost Useful building areas 

New business opportunities Safety (intrusion and accidents) 

Employment and green jobs  Economic benefits 

Subsidies to cover energy costs avoided Reduced exposure to energy price fluctuations 

Improved productivity User wellbeing benefits 

Social benefits Thermal comfort 

Improved social welfare and fuel poverty alleviation Natural lighting and contact with the outside 

environment 

Increased comfort Indoor air quality 

                                                      
64Ferreira, M., Almeida, M., & Rodrigues, A. (2017). Impact of co-benefits on the assessment of energy related building renovation with a 

nearly-zero energy target. Energy and Buildings, 152, 587–601. https://doi.org/10.1016/J.ENBUILD.2017.07.066  
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Reduced mortality and morbidity rates Internal and external noise 

Reduced physiological effects Pride, prestige, reputation 

Improved energy security Ease of installation and reduced annoyance 

 

6.5 Cost-optimality  

Many authors acknowledge that affordability is a major barrier to energy renovations. As noted 

by J.Albrecht et al. in their research, approximately half of all households in the Flemish Region in 

Belgium cannot finance a renovation of their home by 2050 to meet the energy performance targets. A 

significant number of households fall far short of the required financing capacity. If 30% or more of a 

household's monthly income is already spent on paying off existing loans, there is little room to further 

increase the loan burden, even when the interest rate is 0%.65 

The EPBD introduces the principle of cost-optimal energy performance. Likewise, the Directive 

stipulates that, in determining the cost-optimal energy efficiency level, participating countries must 

assess building life-cycle expenses. The cost-optimal energy efficiency level can be examined from the 

perspective of the individual or society at large. A private building's owners/residents will decide 

whether or not to invest in energy efficiency measures by evaluating the advisability of making 

investments in the existing economic conditions. On the other hand, evaluating the advisability of 

making investments in energy efficiency measures within a broader context can include considering 

other gains, which can include environmental benefits and security of the energy supply. As shown in 

various studies, building energy renovations very often do not pay back; therefore, increasing the 

refurbishment rate could lead to a high financial burden for building owners and tenants. 

Many households already have problems in meeting energy costs. Affordable housing is crucial to 

maintain a good quality of life for household consumers. According to Eurostat, housing costs, which 

include rent, mortgage interest, water, electricity and heating, are considered an excessive burden when 

they represent more than 40% of equivalised disposable income.66 In 2020, 43.5% of the EU population 

lived in an owner-occupied dwelling without a housing loan or mortgage. In 2020, 7.8% of the EU 

population spent 40% or more of their household's disposable income on housing, with this 

proportion rising above 10% in Denmark (14.1%) and Bulgaria (14.4%), while a peak of 33.3% was 

recorded in Greece, see Figure 10.  

 

                                                      
65Johan Albrecht, Sam Hamels, The financial barrier for renovation investments towards a carbon neutral building stock – An assessment for 

the Flemish region in Belgium, Energy and Buildings, Volume 248, 2021, 111177, ISSN 0378-7788, 

https://doi.org/10.1016/j.enbuild.2021.111177  
66Eurostat https://ec.europa.eu/eurostat/web/products-eurostat-news/-/DDN-20170309-1  

https://doi.org/10.1016/j.enbuild.2021.111177
https://ec.europa.eu/eurostat/web/products-eurostat-news/-/DDN-20170309-1
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Figure 10: Housing cost overburden rate, 20209 

 

According to Eurostat, 30% of the EU population lived in rented accommodation in 2020 and 20.4% of 

the population were tenants living in dwellings with a market rent, while 9.6% lived in rent-free or 

reduced-price dwellings (social buildings).  

With regard to residential buildings, standard technical solutions that can easily be replicated would 

reduce investment costs and improve the quality of construction work in the long term. For example, 

the OECD suggests tackling the challenges with affordable housing in Latvia by developing a housing 

refurbishment programme which could provide financial support for technical upgrades (e.g. plumbing, 

roofing), as well as energy efficiency upgrades. Such support could benefit households across the 

income spectrum, helping to improve housing quality for a large proportion of the population.67  

It should be noted that households living in fuel poverty tend to underheat 

their homes due to budget constraints. Therefore, when assessing energy efficiency cost savings, it is 

possible that residents will use energy efficiency improvements to enhance their indoor comfort rather 

than reduce energy costs.68 It should also be considered that buildings subject to mandatory MEPS could 

lose value in the eyes of potential buyers and tenants, as they know that they will incur additional 

investment costs in order to meet the requirements. Since the MEPS policy in the UK was announced, 

the proportion of properties sold with EPC ratings of F or G has roughly halved. The policy seems to 

have had a small but significant negative impact on the prices of F and G-rated properties in the owner-

occupied sector. In the rental sector no such effect was found.69  

                                                      
67OECD, Policy actions for affordable housing in Latvia 

68Frontier Economics LtD, Energy efficiency standards in the private rented sector. A report for Citizens Advice, July, 2017  
69Franz Fuerst, Pat McAllister, Stranded Assets? The Price Effects of the Minimum Energy Efficiency Standard (MEES) in the UK Residential 

Market 27th Annual Conference of the European Real Estate Society, 3 June 2021 
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6.6 Split initiatives  

Split incentives are common barriers to energy-efficient buildings. Landlords may be tempted to pass 

on renovation costs to tenants to cover their upfront investment. Measures to address split incentives 

should include regulatory measures like rent law amendments and minimum energy performance 

standards in rented properties, administrative rules (e.g. revisions of the governance structure of jointly-

owned apartment buildings) and various financial and fiscal incentive schemes. 70, 71 
Another well-known barrier to building renovations is problems related to buildings with several owners 

and their ability to make joint decisions. The complex decision-making process in multi-apartment 

buildings may be a considerable barrier to renovations.  

In the EU, historical buildings account for a significant proportion of buildings with a high potential for 

energy savings. However, in most cases for historical buildings it is hard to achieve certain energy 

efficiency standards because it is not always possible to implement energy efficiency measures while 

preserving the cultural and historical value of the buildings. For example, the facade cannot be modified 

to maintain its unique architectural appearance and integrity. Therefore, the applicability of MEPS to 

cultural heritage buildings should be carefully tailored.   

MEPS, as well as being the focus of this study, have also been found to be good measures in tackling 

the split initiative problem. The literature shows that they are an effective measure for forcing building 

owners to perform energy efficiency improvements on their old buildings. This also protects tenants in 

situations where they cannot negotiate or make energy improvements to their homes themselves. While 

this measure is effective, not all building owners have the necessary resources to overcome the initial 

costs of energy efficiency measures.72 

Investments in energy efficiency in rented and multi-apartment buildings should be encouraged by 

discarding any barriers that hinder the adoption process or make the process unnecessarily hard. The 

decision-making process should be addressed to ensure that a single owner or tenant cannot stand in the 

way of improvements and benefits to others.72  

Individual metering, sub-metering and direct feedback measures (that tell people how much energy they 

consume) may motivate energy users to change their energy behaviour. Additionally, individual 

consumption monitoring makes it easier to figure out what energy efficiency improvements are needed 

and to see how effective implemented energy efficiency measures are in reality. This measure is 

important to overcome the usage-related split initiative. By introducing these measures, tenants and their 

landlords can come to an agreement on a set of comfort conditions – a gross warm rent model with direct 

feedback – where, if a tenant consumes less than the set standard, they can be compensated and, if they 

consume more, they need to pay an extra fee added to the rent. This aligns energy efficiency incentives 

between tenants and landlords, as well as encouraging tenants to adopt more energy-efficient 

behaviour.72 

On-bill finance schemes provide access to capital for energy efficiency improvements, where the 

repayment is made through savings in the energy bill. This way the loan is tied to the building and the 

energy bill does not usually change because the repayment is close to the amount saved in energy. There 

is no need for a significant initial investment, which is great for landlords, and tenants are not influenced 

by the introduction of energy efficiency improvements, thus overcoming the split incentive. While this 

is a great scheme that can address both owner-occupied and rented properties, careful design choices 

must be made, especially for rented properties. The scheme should create incentives for all parties 

                                                      
70L. Castellazzi, P. Bertoldi, M. Economidou. Overcoming the split incentive barrier in the building sector - Unlocking the energy efficiency 

potential in the rental & multifamily sectors. (2017). https://data.europa.eu/doi/10.2790/912494  

71S. Bird, D. Hernández Policy options for the split incentive: increasing energy efficiency for low-income renters Energy Policy, 48 (2012), 
pp. 506-514, 10.1016/J.ENPOL.2012.05.053 
72Economidou, M., & Bertoldi, P. (2015). Practices to overcome split incentives in the EU building stock. https://www.leaseurope.org  

https://data.europa.eu/doi/10.2790/912494
https://doi.org/10.1016/J.ENPOL.2012.05.053
https://www.leaseurope.org/
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involved. The biggest barrier is the large transaction costs linked to the investments, which deter 

landlords from improving their rented properties. The municipality provides the loan and the money is 

paid back through property tax over a long period of time – usually 15 to 20 years – via an annual 

assessment on their property tax bill. Again, the repayment amount and the tax assessment are tied to 

the property and not the owner, thereby resolving the split incentive in commercial and multi-apartment 

residential buildings. Additionally, the scheme is more attractive to financiers and borrowers alike 

because it avoids the issue of a borrower's creditworthiness. A green lease is an agreement that can be 

made between a tenant and the landlord that, unlike a regular lease, can enable the landlord to increase 

the lease to cover the implementation of energy efficiency measures. The increase in the lease is 

calculated based on the expected energy savings or the actual energy savings gained by the implemented 

energy efficiency improvements, with a 20% "performance buffer" that guarantees that the overall 

monthly payments do not increase for the tenants. This way both parties have gained improvements 

without any added costs, given that the necessary legislative foundations exist, such as those mentioned 

earlier, for this to be successful.  

While all of these measures have proven to alleviate some of the barriers that are related to split 

initiatives, it is best to implement multiple measures together in coordination with one another to make 

the programme as efficient as possible. For example, MEPS could work together with energy labelling 

schemes, like EPCs, to set a target energy efficiency level for a building which the landlord needs to 

achieve. Landlords could then utilise legislative guidelines and financial measures to perform these 

upgrades, to cover the initial costs of improvements or work together with their tenants to pay off the 

improvements, so that both parties benefit from the energy efficiency upgrades.  

The key principles that need to be implemented for a successful programme are: redistributing the costs 

and savings between the parties involved should be considered; the implemented energy efficiency 

improvements need to benefit all parties involved; if payback costs are calculated, a buffer needs to be 

implemented so that the tenants' rent does not increase; energy usage and cost need to become more 

transparent to all parties involved; all parties involved need to become more aware of and better 

informed about energy efficiency; tying energy efficiency improvements to the property could increase 

the chances of projects being carried out; and lastly, experts need to be involved in the decision-making 

process to achieve the best results. 

While most of the EU's building stock is old, the historical heritage is an important feature of it, which 

must be kept and protected. That is why Interreg Europe has begun a project called the "VIOLET 

project", which looks at good practices across the EU for historic building renovation to figure out key 

aspects that need to be improved on and developed to integrate energy efficiency measures in the most 

effective way possible while not damaging a building's historical value.73 

Some good practices were also identified in the Netherlands. For example, a consultant performs a 

calculation using a model based on the building's sustainability in combination with its historical value. 

Then the homeowners receive an advisory report that can guide them in their renovation decisions, 

without impacting the most culturally important parts of the building. Based on the good practices 

analysed, some regional policy framework improvements and some overall recommendations were 

made to make historical building renovation feasible and easier: 73 

 create regional operational programmes to fund the renovation of heritage buildings; 

 issue energy performance contracts to identified heritage buildings, train professionals and 

publish a guidebook on how to preserve the heritage of cultural buildings; 

                                                      
73Interreg Europe. (2020). Energy renovation of heritage buildings | Interreg Europe - Sharing solutions for better policy. 

https://www.interregeurope.eu/find-policy-solutions/stories/energy-renovation-of-heritage-buildings 

https://www.interregeurope.eu/find-policy-solutions/stories/energy-renovation-of-heritage-buildings


 

30 

 

 improve the monitoring methodology for renovation projects; 

 assess the effectiveness of including heritage buildings in regional zero-emissions strategies; 

 organise training sessions for the professionals who will perform the analyses, as well as 

creating the guidebook, teaching them how to make use of regional resources and maintain 

cultural heritage. 

 

Additional recommendations include: assigning a responsible authority or department in each region, 

establishing a better balance between cultural heritage preservation and energy efficiency measures, 

introducing specific instruments that enforce measures like energy audits in all types of buildings, 

including heritage buildings, making EU legislation flexible enough that it can be adequately adapted to 

the unique nature of traditional and heritage buildings across the EU, reviewing existing legislation like 

the EPBD to include more regulations focusing on heritage buildings, and lastly enhancing 

implementation of the "EN 16883:2017 Conservation of Cultural Heritage Guidelines" standard in the 

rehabilitation of heritage buildings to generate the necessary knowledge and experience to deal with the 

changes to the EPBD.73 
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7. Guide for local governments on how to implement a MEPS scheme. 

Many authors emphasise the need for strong supporting policies in order to implement energy efficiency 

projects in the building sector.74 The European Commission advocated one-stop shops (OSSs) through 

the "Smart financing for smart buildings" initiative as appropriate mechanisms for energy efficiency 

renovations. Existing OSS service models have been created differently by their respective 

organisations, but they can be classified by their ownership type: industry-driven, consultant-driven, 

energy service company or utility-driven, municipality/city-driven and cooperative-driven models75. 

Research has also identified organisational conditions that have to be met for an OSS to be successful: 

 trusted partners; 

 the ability to create local economies of scale; 

 transaction capabilities; 

 production capabilities; 

 perceived attractiveness. 

OSSs can vary in what services they offer; they may offer only information or more complex options, 

like technical assistance, fixed package solutions and a complete end-to-end service, where the OSS 

provides help throughout the whole renovation process51. The stages of a full OSS service include: 

 an initial inspection of the building – estimating the cost, the work that needs to be done and 

possible funding options; 

 the development of a work programme – discussions with homeowners and choosing a work 

programme; 

 conception – engineers and architects refine the project, determining the final cost and work 

estimations; select professionals – decide on professionals who will do the work, based on 

quality and price; 

 the renovation work and follow-up – the final renovation work and a subsequent assessment of 

it.  

 

Benefits of municipal one-stop shops 

OSSs can be defined as an intermediary that combines all the fragmented service providers that are 

usually included in home renovation, for example combining suppliers, designers, installers and 

financiers into a single package76. It can combine and create local synergies and facilitate co-operation, 

for example between homeowners, energy agencies, financial institutions and even local governments, 

boosting economic growth. Overall, OSS initiatives provide a well-organised and easy-to-access option 

for homeowners that could encourage more people to perform deep renovations on their properties to 

increase energy efficiency and reduce emissions, as well as improve living conditions77. Other 

advantages of OSSs are that, unlike regular independent energy consultants or other service providers 

related to home renovation, they guarantee and oversee the quality of the work provided and take 

responsibility for the project, giving the homeowner reassurance that the renovations will be effective78. 

                                                      
74Fotiou, Vita, Capros, Economic-engineering modelling of the buildings sector to study the transition towards deep decarbonisation in the 
EU, Energies., 12 (14) (2019), p. 2745, 10.3390/en12142745 
75Underpinning the role of One-Stop Shops in the EU Renovation Wave https://www.bpie.eu/wp-content/uploads/2021/11/Turnkey-Retrofit-

report_OneStopShops_RenovationWave_Final.pdf    
76How to finance energy renovation of residential buildings: Review of current and emerging financing instruments in the EU 

http://pure.iiasa.ac.at/id/eprint/16544/1/wene.384.pdf   
77Strategies for deep renovation market of detached houses https://doi.org/10.1016/j.rser.2020.110659  
78The role of one-stop shops in energy renovation - a comparative analysis of OSSs cases in Europe 

https://doi.org/10.1016/j.enbuild.2021.111273   

https://doi.org/10.3390/en12142745
https://www.bpie.eu/wp-content/uploads/2021/11/Turnkey-Retrofit-report_OneStopShops_RenovationWave_Final.pdf
https://www.bpie.eu/wp-content/uploads/2021/11/Turnkey-Retrofit-report_OneStopShops_RenovationWave_Final.pdf
http://pure.iiasa.ac.at/id/eprint/16544/1/wene.384.pdf
https://doi.org/10.1016/j.rser.2020.110659
https://doi.org/10.1016/j.enbuild.2021.111273
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OSSs directly interact with the homeowners to provide all relevant information, contact points and 

management support, which homeowners may not know about because of their lack of expertise in the 

area. They also make all the complicated technical information accessible and understandable79. Some 

OSSs can even provide financing plans for home renovations. The Joint Research Centre has identified 

OSSs that offer this kind of service in their programmes. This means that OSSs that provide this service 

can optimise and apply specific financial instruments for specific home renovations to cover the costs 

in the most effective way possible. Furthermore, some of these OSS even provide their own financial 

resources. The access they provide to financing further encourages homeowners and helps vulnerable 

and energy-poor households to perform renovation work, as not everyone has access to bank loans and 

other financial instruments to support home improvements.    

 

Legislation and funding 

The OSS initiative has policy and programme support from the EU through Directive 2018/2002/EU on 

Energy Efficiency (EED), through Directive 2018/844/EU on the Energy Performance of Buildings 

(EPBD) and through the recent "Renovation Wave for Europe – Greening our buildings, creating jobs, 

improving lives" (COM(2020)662) strategy, which aims to increase home energy renovation and quality 

of life. Moreover, OSSs have become an important part of the "Smart financing for smart buildings" 

initiative80. Financially, the EU supports OSSs through research and innovation projects, which allows 

for funding, awareness-raising, training, organisational set-up and exchanges of experience. The 

European Investment Bank (EIB) and other EU or supranational investors, including ELENA, have also 

financed OSSs. Some OSSs have also received funding from national-level subsidies and programmes, 

regional-level policies and local-level support from local governments to achieve climate or energy 

targets.   

 

In total, the Joint Research Centre found 63 independent OSS entities in Europe, located in 22 countries. 

Of those identified, 55 were already operational or scheduled to be launched soon in the EU, Norway 

and the United Kingdom, while the remaining seven had been closed. Western Europe has the highest 

number of OSS organisations, with the most being in France, the Netherlands, the UK, Belgium, Spain 

and Denmark (see Figure 11).  

  

                                                      
79Business models for full service energy renovation of single-family houses in Nordic countries 

https://doi.org/10.1016/j.apenergy.2013.01.010  
80Accelerating clean energy in buildings, annex to Clean Energy For All Europeans. Brussels, 30.11.2016. COM(2016) 860 final 

https://ec.europa.eu/energy/sites/ener/files/documents/com_860_final.pdf    

https://doi.org/10.1016/j.apenergy.2013.01.010
https://ec.europa.eu/energy/sites/ener/files/documents/com_860_final.pdf
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Figure11: The locations of the 55 working and planned OSSs across the EU, Norway and the UK81. 

 

 

To further understand the current situation of existing OSSs a review was conducted into cases in Italy, 

Germany and Sweden. 

  

Italy 

In Italy there are two operational OSSs and a further one planned, as listed in Figure 1. One of the OSSs 

is called "CLEAR" and is part of a larger OSS initiative in Europe that has also been set up in countries 

like Belgium, Spain, Portugal and the Netherlands. It started its operations in 2014 and is still operational 

to this day. The conceptual basis of this organisation is to lower costs and, combined with other services, 

increase consumer trust. It actively guides and helps its customers purchase renewable energy systems 

for the self-generation of heat and electricity.81  

The second operational OSS is entitled "Project Development Assistance for Local Authorities in 

Piemonte" and is based in the Piemonte Region, Italy. The aim of the OSS is to provide development 

assistance to help local authorities achieve building energy savings. The main target pool is public 

buildings, like offices, educational buildings, hospitals, sports-related buildings, etc. The OSS focuses 

on consulting, delivering measurements and implementing a verification plan to check the performance 

and management of contracts. With regard to financing, Project Development Assistance (PDA) is 

covered by the project budget and co-funded by the EU. EPCs and national grants are also applied for 

financing renovations.  

                                                      
81One-stop shops for residential building energy renovation in the EU https://publications.jrc.ec.europa.eu/repository/handle/JRC125380    

https://publications.jrc.ec.europa.eu/repository/handle/JRC125380
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Germany 

According to the JRC report, Germany has two active OSSs, but limited information is available for the 

"Bauteam Hamburg" OSS, based in Hamburg. The other OSS is called "Energiesprong Germany". It 

was founded in 2017 with a view to promoting energy efficiency and technologies supporting 

renovations and new building solutions in single private residential homes. In this case, the Ministry for 

Economic Affairs and Energy in Germany (BMWI) provided funding to drive market development. 

Financing for the renovation is drawn from the heating and maintenance costs saved, supplemented by 

funding. The OSS also has a social responsibility to support deep renovation with energy efficiency 

improvements.81  

 

Sweden 

Sweden is a little bit different from the others as it only had a pilot initiative that was part of the H2020 

project (INNOVATE) and unfortunately was not continued. It had no official name but was called 

"Vaxjo OSS". The conceptual basis of the initiative was to provide information and assistance for 

building renovations. The target buildings were single private residential homes. The role it played in 

implementation was assistance at all stages of renovation, except the training of tradespeople. With 

regard to financing, advice about energy savings was free as it was covered by the Swedish government, 

but the renovation work was financed by the homeowners. 

The failure of the pilot programme could be linked to Swedish homeowner sentiment. A recent study 

analysed the results of an online survey carried out in Kronoberg, Sweden, that looked at homeowners' 

attitudes on topics like energy renovations and OSS services. The study found that a small portion of 

homeowners are interested in deep renovations, but mostly they prioritise aesthetic renovations rather 

than energy renovations. Interest in OSS services was also quite low. The potential of OSSs to aid with 

cost-effective and high-quality deep renovations needs to be promoted in order to popularise the 

concept.82 

 

  

                                                      
82Homeowners' attitude towards one-stop-shop business concept for energy renovation of detached houses in Kronoberg, Sweden 

https://doi.org/10.1016/j.egypro.2019.01.888  
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8. Conclusions and recommendations 

Based on the results of the study, we have identified key barriers for accelerating the renovation rate in 

the residential building sector and implementing the MEPS. This section provides a summary of and 

recommendations for overcoming these obstacles. The role that municipalities and governments should 

play in making MEPS effective is critical. Therefore, clear energy efficiency requirements should be 

set, with long-term support mechanisms for building and flat owners, including measures for vulnerable 

and energy-poor households. Long-term pushback against uncertainty in energy prices and reduced 

dependence on imported fossil fuel resources (natural gas and oil) should be a priority. At the same time, 

tackling energy efficiency in the residential sector and introducing MEPS risks associated with 

additional investment, cost-optimality and affordability should be considered and therefore it requires a 

holistic approach. Municipalities and cities understand their citizens' behavioural traits; they should be 

consulted and involved at all levels. MEPS should be reasonable, practical, effective (applying SMART 

regulation principles) and flexible, with clear exceptions (to preserve the historical value of buildings) 

and should be complemented by support mechanisms to make housing affordable. To make MEPS 

effective, it is critical to incorporate local governments and building owners and their experiences into 

the design and implementation of renovation programmes. 

 

Based on the existing study and literature review, several principles would need to be followed when 

applying MEPS (see Figure 12):  

 

Figure 12:  Key principles for the implementation of MEPS 

1. Clear requirements and deadlines 

 MEPS requirements should be clearly defined, with clearly defined deadlines. Building 

renovation goals must be linked to the overall housing policy, including issues related to 

affordable housing. 

 Existing EPC assessment methods should be used: energy auditing and EPC labelling standards.  

1. Clear
requirements and 

deadlines

3.Frequent checks 
and monitoring

2. Support 
measures 
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 Exceptions should be identified and MEPS should allow for a degree of flexibility, taking into 

account different types of buildings (multi-apartment buildings, single family houses) and the 

cost-optimality of energy efficiency measures. 

 The energy-efficiency investment cycle should be standardised so that both the supply and 

demand side of the funding scheme know what to expect. 

 

2. Support measures  

 MEPS requirements should be accompanied by support mechanisms to overcome existing 

barriers (financial and technical). 

 Long-term funding should be provided for building renovation. National and EU funds and 

the Recovery and Resilience Facility (RRF) should be used to support building renovation. 

Building affordability for all should be central to support programmes. Barriers should be 

removed and social impacts monitored, in particular impacts on the most vulnerable. Loan 

schemes should be developed with a grant component from public financing institutions. 

The responsible ministries should be responsible for developing sustainable financial 

instruments. Please see the current experiences of Lithuania and Germany, and the expected 

results in Hungary as examples83. 

 EU support for 2021-2027 should be considered and the emissions trading system (ETS) 

should be utilised to attract private capital instead of continuing the same programmes with 

minor improvements. Please see Lithuania's experience as an example84. 

 Fiscal instruments such as carbon tax and tax rebates should be taken into consideration. 

Please refer to examples from other countries, for instance, Ireland.85 Of course, taxation 

has a direct impact on the cost of energy, affecting residents. Therefore, the impact on 

vulnerable and energy-poor consumers should be addressed.    

 Local Project Development Assistance (PDA) programmes should be designed and 

implemented to provide funding for project development. One-stop shop concepts can be 

used, which require the development of a simple fast-track application process and easy 

access to a pool of energy efficiency experts and project managers. Examples from the 

ELENE technical assistance programmes can be used.    

 Support programmes should be developed, together with long-term financing instruments, 

benchmarks and standardised investment packages for different types of buildings. 

 It is important to gain local and national political support and raise overall awareness. A 

broader discussion at the political level and in general media needs to be stimulated about 

the non-energy benefits of energy efficiency, including employment, health benefits, 

                                                      
83Multicontact. 2020. Hungary: Modernisation of Public and Residential Buildings – Identification and Elaboration of Support Programmes. 

EBRD 

Novikova, A., Olshanskaya, M., Dunkel, M. 2020. Lessons learned for international climate policy from the programming, implementation, 

and monitoring of the European Structural and Investment Funds in EU Member States. Institut für Klimaschutz, Energie und Mobilität 

(IKEM): 2020 
84Novikova, A., Olshanskaya, M., Dunkel, M. 2020. Lessons learned for international climate policy from the programming, implementation, 

and monitoring of the European Structural and Investment Funds in EU Member States. Institut für Klimaschutz, Energie und Mobilität 

(IKEM): 2020 
85Accelerated Capital Allowance in Ireland https://www.seai.ie/business-and-public-sector/business-grants-and-supports/accelerated-capital-

allowance/  

https://www.seai.ie/business-and-public-sector/business-grants-and-supports/accelerated-capital-allowance/
https://www.seai.ie/business-and-public-sector/business-grants-and-supports/accelerated-capital-allowance/
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comfort, real estate value, safety, urban environment, climate targets, innovation and energy 

security. See Germany's experience as an example86.  

 

3. Frequent checks and monitoring 

 Frequent checks should be carried out to ensure proper implementation. A detailed examination 

and monitoring of the proposed national building renovation plans are needed, paying particular 

attention to the details related to the availability of funding and the resolution of other barriers 

related to renovation. 

  

                                                      
86Zancanella, P., Bertoldi, P., Boza-Kiss, B., Energy efficiency, the value of buildings and the payment default risk, EUR 29471 EN, 

Publications Office of the European Union, Luxembourg, 2018. Forschungszentrum Jülich. 2018.  Wirkungen der KfW-Programme 
"Energieeffizient Bauen", "Energieeffizient Sanieren", "IKK/IKU – Energieeffizient Bauen und Sanieren" und "KfW-

Energieeffizienzprogramm – Energieeffizient Bauen und Sanieren" auf öffentliche Haushalte im Förderjahr 2016. DOI: 10.2760/267367  

http://dx.doi.org/10.2760/267367
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9. Appendix 1 – Existing MEPS  

England and Wales 

Target buildings for minimum 

energy performance targets 

The target buildings are owner-occupied housing, social rented housing and private rented housing.  

Reference for requirements Primary legislation for the whole of the United Kingdom was adopted in 2011 to provide for 

enforcement of MEPS in the constituent countries. 

Energy Act 2011 https://www.legislation.gov.uk/ukpga/2011/16/part/1/chapter/4/enacted  

In 2015, regulations for England and Wales were introduced. 

The Energy Efficiency (Private Rented Property) (England and Wales) Regulations 2015 

https://www.legislation.gov.uk/ukdsi/2015/9780111128350/contents  

Matrix used to determine energy 

performance 

Energy Performance Certificates (EPCs) with a scoring system of A to G are used to determine the 

MEPS of target buildings.  

Minimum standard to be achieved  Owner occupied housing must achieve a score of EPC (level) C by 2035. 

 Social rented housing must achieve a score of EPC C by 2035.  

 Private rented housing must achieve a score of EPC C by 2025.  

Trigger points and thresholds for the 

code to apply 

Buildings need to meet the nationally set MEPS at the point of buying, selling or renting a building, as 

well as at the mandatory EPC level deadlines.  

Enforcement and compliance issues  Enforcement of MEPS is handled by local authorities. They have the power to perform inspections and 

give out fines to properties that do not meet the set regulations. 

Support for energy-poor/vulnerable 

energy users 

 Under the Green Homes Grant scheme, homeowners and landlords are able to apply for 

vouchers that fund at least two thirds of the cost of hiring tradespeople to improve the 

energy efficiency of their homes up to a limit of GBP 5 000.  

 A grant is available for low-income and vulnerable homeowners that covers 100% of the 

costs, up to GBP 10 000.  

Benefits  Energy efficiency and heating improvements can improve health, wellbeing, productivity, longevity, 

comfort and life satisfaction, not to mention air quality.  

 

Multiple benefits can be observed for renovated rental properties: an increase in income, reduced void 

periods, and an increase in value, quality and demand for the property.  

 

It has been argued that the adopted policy will increase the number of jobs, stimulate economic growth 

and upskill the UK's labour force. All this will benefit consumers and create opportunities to further 

grow the low-carbon and renewable energy economy.
87

 

Challenges England and Wales considered the following challenges: 

 housing stock – the UK has one of the oldest and least efficient housing stocks; 

 public perception – disruption, costs, who is paying, flexibility and choice. Essentially, 

how to deliver a clear message to the public; 

 costs – the report states that the government promised GBP 9.2 billion in total through 

different grants and funds for housing renovation aid, but only came up with 

GBP 4.055 billion.  

Summary of requirements The requirements to amend the Efficiency (Private Rented Property) (England and Wales) Regulations 

2015 are as follows: 

 deliver significant emission reductions, which will contribute to Carbon Budgets 4 and 5 

and support a decarbonisation pathway consistent with our Net Zero 2050 target;  

 decrease bills for low-income and vulnerable tenants, in support of the government's 

statutory fuel poverty target;  

 increase the quality, value and desirability of landlords' assets;  

 reduce energy bills for tenants and ensure warmer homes;  

 support investment in high-quality jobs and skills in the domestic retrofit supply chain 

across England and Wales;  

 provide greater energy security through lower energy demand on the grid and reduced fuel 

imports.  

Lessons learned – Robustness of the 

framework and effectiveness. 

The two largest barriers are public awareness and support for low-carbon heating and the outdated EPC 

design, which is now inadequately used to refurbish existing housing: 

                                                      
87Improving the Energy Performance of Privately Rented Homes in England and Wales 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/946175/prs-consultation-2020.pdf 

https://www.legislation.gov.uk/ukpga/2011/16/part/1/chapter/4/enacted
https://www.legislation.gov.uk/ukdsi/2015/9780111128350/contents
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/946175/prs-consultation-2020.pdf
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 if consumers do not know what work to get done, who can do it and how to pay for them, 

then progress will stagnate; 

 EPCs were originally made to indicate the cost of running a home, not its environmental 

impact, the home's energy efficiency or its renovation state. 

Building renovation passports are recommended as a replacement for current EPCs. They provide a 

long-term, step-by-step renovation guide to achieve deep renovation for the specific property, with 

renovation options, expected benefits for energy savings and comfort improvements.  

 

Scotland 

Target buildings for minimum 

energy performance targets 

The target buildings are owner-occupied housing, multi-tenure/mixed use and private rented housing  

 

Reference for requirements  Primary legislation for the whole of the United Kingdom was adopted in 2011 to provide for 

enforcement of MEPS in the constituent countries.  

 Energy Act 2011 https://www.legislation.gov.uk/ukpga/2011/16/part/1/chapter/4/enacted 

 In 2019 a strategic delivery plan was created to set out a plan to meet Scotland's emissions 

reduction targets.  

 Climate Change (Emissions Reduction Targets) (Scotland) Act 2019 

https://www.legislation.gov.uk/asp/2019/15/contents/enacted  

 

Matrix used to determine energy 

performance 

Energy Performance Certificates (EPC) with a scoring system of A to G are used to determine the MEPS 

of target buildings.  

 

Minimum standard to be achieved  Owner-occupied housing must achieve a score of EPC (level) C by 2033. 

 Multi-tenure/mixed-use housing must achieve a score of EPC C by 2045. 

 Private rented housing must achieve a score of EPC C by 2028.  

Trigger points and thresholds for the 

code to apply 

Buildings need to be up to standard at the change of tenancy (when the property is vacant), point of sale, 

major refurbishment, replacement or installation of a new heating system. 

A proposition is made for zone-base triggers at individual property level, so that if one property is 

undergoing inspection, all the surrounding properties are inspected too. 

Enforcement and compliance issues  Local authorities handle enforcement and compliance issues.  

Support for energy-poor/vulnerable 

energy users 

A strategy was published in 2021 that will tackle all aspects of fuel poverty: Tackling Fuel Poverty in 

Scotland: A Strategic Approach. This strategy commits to:  

 maximising the benefit of heat in buildings through investment programmes to support 

people in or at risk of fuel poverty to make their homes warmer and cheaper to heat; 

 driving up energy efficiency standards through regulation, delivering a new Housing 

Standard and a review of energy efficiency standards in social housing; 

 pressing the UK government to change its approach to the operation of energy markets in 

order to provide effective, flexible support for fuel-poor households; 

 ensuring all households in fuel poverty have access to high-quality, impactful advice; 

 providing targeted support for those unable to afford the energy they need, those who need 

greater warmth and those facing specific barriers to getting out of fuel poverty. 

To add to this, the Scottish government will invest GBP 465 million over a 5-year period to help 

vulnerable energy users upgrade their homes and improve heat and energy efficiency.  

Benefits  No specific benefits mentioned 

Challenges The challenges of Scotland's strategy are as follows: 

 communicating and providing people with easy-to-understand information on how the 

transition will move forward; 

 potentially needing to find a different approach for every area for the transition to zero 

emission buildings; 

 upgrading energy network infrastructure to support the net zero transition; 

 kick-starting investment for the net zero transition, which will generate even more 

investment in the transition and opportunities over the next 24 years, supporting the supply 

chain, jobs and a healthy economy; 

 creating a long-term market framework that is based on investing in net zero, new finance 

mechanisms, new business models and creating favourable market conditions; 

 developing a regulatory zero emission buildings policy for all building types, standards and 

trigger points; 

https://www.legislation.gov.uk/ukpga/2011/16/part/1/chapter/4/enacted
https://www.legislation.gov.uk/asp/2019/15/contents/enacted
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 working with the UK government and authorities to create new investment, innovation and 

market mechanisms, integrate decarbonised heat into the wider energy system and ensure 

affordability; 

 creating a monitoring system that regulates compliance and from which improvements can 

be determined for the future.  

Summary of requirements Requirements of the "Climate Change (Emissions Reduction Targets) (Scotland) Act 2019": 

 reach net-zero emissions target by 2045; 

 2020 is at least 56% lower than the baseline; 

 2030 is at least 75% lower than the baseline; 

 2040 is at least 90% lower than the baseline. 

Lessons learned – Robustness of the 

framework and effectiveness. 

Similar to England and Wales, the Scottish strategy also recommends that the EPC system be reformed 

and improved so that it is fit for the purpose of driving energy efficiency improvements.
88

 

  

France 

Target buildings for minimum 

energy performance targets 

The target buildings are private homes, rented homes and tertiary sector buildings over 1000 m2. 

Reference for requirements  In 2015, the National Low-Carbon Strategy (stratégie nationale bas-carbone, SNBC) was 

developed to cut greenhouse gas emissions. 

 In 2018, the Multiannual Energy Plan (programmation pluriannuelle de l’énergie, MEP) was 

presented to showcase an energy policy trajectory that needs to be followed over the next 10 

years. 

Matrix used to determine energy 

performance 

France uses different energy efficiency measures for different building types: 

 Energy Performance Certificates (EPC) on a scale of A to G for private homes;  

 energy performance measures for rented homes (kWh/m2 a year); 

 final energy consumption for tertiary sector buildings over 1000 m2. 
89

 

Minimum standard to be achieved  Private homes must achieve an EPC rating of E by 2023.  

 All rented homes must be below 450 kWh/m2 a year by 2023. 

 Tertiary sector buildings over 1 000m2 must achieve a 40% improvement by 2030, a 50% 

improvement by 2040 and a 60% improvement by 2050 when compared to 2010 data.  

Trigger points and thresholds for 

the code to apply 

Buildings must meet the performance standards at performance deadlines or at the sale or lease of the 

property.  

 

Enforcement and compliance issues  A cooperative approach between building and real estate professionals, NGOs, local authorities and 

energy companies was adopted to provide the necessary renovation solutions for households and public 

buildings. 

Penalties for non-compliance will be determined in 2023. Fines of up to EUR 7 500 for non-compliance 

will be enforced.  

Support for energy-poor/vulnerable 

energy users 

A single subsidy regime has been created, called "MaPrimeRénov'", to support low-income households 

and make funding more accessible. Furthermore, initiatives like SARE (a service to support energy-

efficiency works) and FAIRE (Facilitating, Accompanying and Informing on Energy Renovation) offer 

information and advice on housing energy renovations  

Benefits  No specific benefits mentioned 

Challenges France's challenges are as follows: 

 implementing the Building Energy Renovation Plan;  

 undertaking actions to eradicate inefficient homes with class F or G performance first;  

 raising awareness among the public of the implications of saving energy for future 

generations;  

 as of 1 January 2020, forbid the purchase or major repair of fuel oil boilers in government 

buildings and plan the end of all fuel oil use in government buildings (excluding 

operational issues) by 2029;  

                                                      
88Heat in Buildings Strategy: Achieving Net Zero Emissions in Scotland's Buildings 
https://www.gov.scot/binaries/content/documents/govscot/publications/strategy-plan/2021/10/heat-buildings-strategy-achieving-net-zero-

emissions-scotlands-buildings/documents/heat-buildings-strategy-summary-document/heat-buildings-strategy-summary-

document/govscot%3Adocument/heat-buildings-strategy-summary-document.pdf 
89Next steps for MEPS: Designing minimum energy performance standards for European buildings https://www.raponline.org/knowledge-

center/next-steps-for-meps-designing-minimum-energy-performance-standards-for-european-buildings/ 

https://www.gov.scot/binaries/content/documents/govscot/publications/strategy-plan/2021/10/heat-buildings-strategy-achieving-net-zero-emissions-scotlands-buildings/documents/heat-buildings-strategy-summary-document/heat-buildings-strategy-summary-document/govscot%3Adocument/heat-buildings-strategy-summary-document.pdf
https://www.gov.scot/binaries/content/documents/govscot/publications/strategy-plan/2021/10/heat-buildings-strategy-achieving-net-zero-emissions-scotlands-buildings/documents/heat-buildings-strategy-summary-document/heat-buildings-strategy-summary-document/govscot%3Adocument/heat-buildings-strategy-summary-document.pdf
https://www.gov.scot/binaries/content/documents/govscot/publications/strategy-plan/2021/10/heat-buildings-strategy-achieving-net-zero-emissions-scotlands-buildings/documents/heat-buildings-strategy-summary-document/heat-buildings-strategy-summary-document/govscot%3Adocument/heat-buildings-strategy-summary-document.pdf
https://www.raponline.org/knowledge-center/next-steps-for-meps-designing-minimum-energy-performance-standards-for-european-buildings/
https://www.raponline.org/knowledge-center/next-steps-for-meps-designing-minimum-energy-performance-standards-for-european-buildings/
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 releasing as open data lists and/or maps of buildings belonging to the government, 

including specifications of floor area and the type of energy used for heating. All willing 

public bodies (local authorities, hospitals, etc.) could also be invited to join in this 

measure;
90

 

 implementing a building renovation plan for 39 administrative units in France;  

 finalising and implementing the new environmental regulations for buildings;  

 for tertiary buildings, monitoring the application of energy efficiency obligations for 

existing tertiary buildings, focusing on buildings over 1 000 m² in all business sectors;  

 making the energy transition tax credit (CITE) and its replacement, MaPrimeRénov', more 

effective;  

 providing more information for households about the energy performance of their homes 

and the renovation work to be undertaken and co-financing, through support programmes, 

advice and home diagnosis, in particular for low-income households.  

Summary of requirements The National Low-Carbon Strategy aims to cut greenhouse gas emissions by 75% by 2050, while staying 

within the carbon budgets set for the periods 2015-2018, 2019-2023 and 2024-2028. 

 

The Multiannual Energy Plan sets out to reduce fossil fuel energy consumption by 40% by 2030, 

compared to 2012. 

Lessons learned – Robustness of the 

framework and effectiveness. 

No current information 

 

Belgium 

Target buildings for minimum 

energy performance targets 

The target buildings in Brussels, Belgium's capital, are all domestic and non-domestic buildings.  

 

The target buildings in Flanders are all households, but the targets are only enforced for privately rented 

households. 

Reference for requirements  Brussels renovation strategy published in 2019: Strategy to reduce the environmental impact 

of existing buildings in the Brussels Capital Region by 2030-2050. 

 Flanders published a long-term renovation strategy in 2020: Long-term strategy for the 

renovation of Flemish buildings. 

Matrix used to determine energy 

performance 

Brussels has technical measures that are specified by an Energy Performance of Buildings (EPB) 

certificate on a scale of A++ to G. 

 

Flanders uses technical measures to establish minimum performance standards.  

Minimum standard to be achieved Brussels aims to achieve 100 kWh/m² a year by 2050.  

Flanders set minimum roof insulation and double glazing targets by 2023.  

 

Trigger points and thresholds for the 

code to apply 

In Brussels, housing units or office spaces exceeding 500 m² must achieve the set minimum performance 

standards when sold or rented.  

Buildings in Flanders have to achieve minimum performance scores when being rented.  

 

Enforcement and 

compliance issues  

In Brussels, the public authorities have the power to perform monitoring at the points of sale or lease.  

 

In Flanders, the minimum standards are enforced at municipal level (municipal authority). A home can 

be inspected to evaluate the situation based on a penalty point system, where at 15 points the property 

cannot be sold anymore.  

 

Support for energy-poor/vulnerable 

energy users 

In Brussels, the "Prêt Vert Bruxellois" and energy incentives are financial assistance mechanisms 

designed to encourage energy-saving work.  

 

In Flanders, multiple funds are provided that can be accessed for renovation:  

 Energy Fund; 

 Climate Fund; 

 Green Bonds; 

 Flemish energy loans; 

 fund for purchase in duress.  

 

                                                      
90Integrated National Energy And Climate Plan for France 

https://ec.europa.eu/energy/sites/default/files/documents/fr_final_necp_main_en.pdf 

https://ec.europa.eu/energy/sites/default/files/documents/fr_final_necp_main_en.pdf
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Benefits  Flanders lists multiple improvements and benefits as a result of building renovations: 

 improving the thermal comfort of dwellings results in lower energy bills; 

 the security of the energy supply is ensured through personal energy sources and, overall, 

less dependence on fossil fuels.  

Challenges The challenges in Brussels are as follows: 

 establishing clear requirements with set deadlines; 

 funding the sustainable transition of existing buildings; 

 providing support before, during and after the renovation process; 

 simplifying the lives of clients; 

 documenting, assessing and innovating; 

 encouraging everyone to commit to a more sustainable city.  

The challenges in Flanders are as follows: 

 implementing energy renovation works in a cost-effective way; 

 implementing current policy and planned actions; 

 putting into effect the roadmap for the Flemish long-term renovation strategy; 

 estimating the investments, energy savings and wider benefits; 

 promoting access to mechanisms for smart financing in support of investments; 

 carrying out public consultation.  

Summary of requirements The Brussels strategy commits to reducing buildings' climate impact in three main ways: 

 increasing the rate of renovation; 

 improving the quality of renovations;  

 making rational use of energy within buildings.  

The Flanders strategy sets out to reduce emissions from the Flemish building stock to 2.3 Mt CO2 

equivalent by 2050. This will include carbon neutrality for heating, domestic hot water, cooling and 

lighting for non-domestic buildings, and greenhouse gas reduction to 2.3 Mt CO2 equivalent for 

residential buildings.  

Lessons learned – Robustness of the 

framework and effectiveness. 

Brussels -  

 

Flanders - 

 

 

The Netherlands 

Target buildings for minimum 

energy performance targets 

MEPS target office buildings.  

Reference for requirements The requirement was introduced through an amendment, published on 2 November 2018, to the 2012 

Building Decree.  

Matrix used to determine energy 

performance 

EPCs with a scoring system of A to G are used to determine the minimum energy performance standard 

of target buildings.  

Minimum standard to be achieved An EPC rating of C must be achieved by 2023.  

Trigger points and thresholds for the 

code to apply 

Minimum performance standards must be met at points of sale, rent or the national deadline set.  

Enforcement and 

compliance issues  

Enforcement bodies consist of local municipalities, who may address failures to meet standards through 

administrative enforcement measures, such as periodic penalty payments, a fine or closure of the office 

building.  

Support for energy-poor/vulnerable 

energy users 

 A cost threshold is in place, which should pay itself back within 10 years due to the 

renovations made. This threshold cannot be exceeded even if the requirement is not met. 

 An online tool is available that provides potential investment costs, annual savings, 

payback times and carbon savings for the various options available to meet the standard. 

 Any spending related to obtaining energy advice can be totally covered by a grant, if all the 

advised measures are installed. 

 The government provides tax incentives to partially offset the costs of energy efficiency 

measures. 

 Finally, green loans with preferential interest rates are also available for commercial 

buildings; these are often coupled with support services, such as free energy consultations.  

Benefits  Not mentioned 



Minimum Energy Performance Standards (MEPS) in the Residential Sector 

 

43 

 

Challenges More than half of the offices in the Netherlands will need to take action to meet this upcoming 

commitment. This action may include registering an EPC for those that do not currently have one, 

undertaking works to bring the building up to the required standard or both.  

Summary of requirements 
 

Lessons learned – Robustness of the 

framework and effectiveness. 

The government's announcement of the standard in 2018 gave property owners more than four years to 

prepare for compliance.  

 

 

 

US – Boulder, Colorado 

Target buildings for minimum 

energy performance targets 

Target buildings for minimum energy performance standards are privately rented homes. 

 

 

Reference for requirements In 2010, Boulder introduced the SmartRegs programme. 

 

Matrix used to determine energy 

performance 

Boulder uses a points system which is based on energy and carbon emissions. 

 

Minimum standard to be achieved For 2019, the points threshold was 48.  

 

 

Trigger points and thresholds for the 

code to apply 

Trigger points are inspections every four years to renew rental licences.  

Enforcement and 

compliance issues  

Inspections are performed by private inspectors certified by the city.  

 

 

Support for energy-poor/vulnerable 

energy users 

An EnergySmart programme is in place that provides technical assistance, help with selecting 

contractors for energy efficiency improvements, and financial incentives beyond those offered by the 

local utility.  

 

 

Benefits  No specific benefits mentioned 

 

 

Challenges No specifics challenges mentioned 

 

Summary of requirements Boulder strives to achieve a score of 120 or better through the Home Energy Rating System (HERS), a 

nationwide scoring system, or achieve at least 100 points on a prescriptive scoring checklist the City of 

Boulder developed based on energy and carbon savings for specific measures  

 

Lessons learned – Robustness of the 

framework and effectiveness. 

To be added.  
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10. Appendix 2 – Distribution of the population by tenure status in 2020.9 91 

 

  

Owner-
occupied, 
without a 

mortgage or 
housing loan 

Owner-
occupied, with 

a 
 mortgage or 
housing loan 

Owner-
occupied 

Total 

Tenant, rent at 
market price 

Tenant, rent at 
reduced 

price or free 

Tenant 
Total 

EU  43.5  26.6  70.1  20.4  9.6  30.0  

Belgium 27.6  43.5  71.1  19.5  9.4  28.9  

Bulgaria 82.0  2.3  84.3  2.4  13.2  15.6  

Czechia 57.1  21.8  78.9  15.7  5.3  21.0  

Denmark 14.1  45.2  59.3  40.6  0.1  40.7  

Germany (¹) 19.0  31.5  50.5  43.2  6.4  49.6  

Estonia 54.1  27.3  81.4  4.7  14.0  18.7  

Ireland (¹) 34.8  34.5  69.3  13.5  17.2  30.7  

Greece 62.0  11.9  73.9  20.5  5.6  26.1  

Spain 44.8  30.3  75.1  15.4  9.6  25.0  

France (¹) 33.5  30.5  64.0  15.0  21.0  36.0  

Croatia 83.7  7.6  91.3  1.4  7.3  8.7  

Italy 59.9  15.2  75.1  16.7  8.2  24.9  

Cyprus 50.0  18.6  68.6  15.0  16.4  31.4  

Latvia 68.8  12.4  81.2  7.2  11.5  18.7  

Lithuania 74.5  14.0  88.5  1.2  10.3  11.5  

Luxembourg 
(¹) 

25.7  42.6  68.3  24.5  7.1  31.6  

Hungary 75.8  15.5  91.3  4.3  4.4  8.7  

Malta 58.8  23.1  81.9  8.9  9.2  18.1  

Netherlands 8.4  60.7  69.1  30.1  0.8  30.9  

Austria 30.1  25.3  55.4  30.6  14.0  44.6  

Poland 72.5  13.1  85.6  3.3  11.1  14.4  

Portugal 38.4  38.9  77.3  11.5  11.2  22.7  

Romania 94.9  1.1  96.0  1.3  2.6  3.9  

Slovenia 62.2  12.5  74.7  5.6  19.8  25.4  

Slovakia 69.0  23.3  92.3  6.1  1.6  7.7  

Finland 30.1  40.6  70.7  14.5  14.8  29.3  

Sweden 12.3  52.1  64.4  34.8  0.8  35.6  

Iceland (²) 16.2  57.4  73.6  14.1  12.3  26.4  

Norway 19.3  61.5  80.8  17.2  1.9  19.1  

Switzerland 4.1  38.2  42.3  51.5  6.3  57.8  

 

 

 

 

  

  

                                                      
91Eurostat  https://ec.europa.eu/eurostat/databrowser/bookmark/db5d7ac1-1dcf-4436-9704-667bd199559f?lang=en  

https://ec.europa.eu/eurostat/databrowser/bookmark/db5d7ac1-1dcf-4436-9704-667bd199559f?lang=en
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11. Annex 3 - Share of the population unable to keep their home adequately warm, 2017-2020 in 

% 92 

     

  
Total population 

2017 2018 2019 2020 

EU  8.1 7.6 6.9 7.4 

Belgium (²) 5.8  5.2  3.9  4.1  

Bulgaria  36.5  33.7  30.1  27.5  

Czechia 3.1  2.7  2.8  2.2  

Denmark 2.7  3.0  2.8  3.0  

Germany (¹) 3.3  2.7  2.5  7.0  

Estonia 2.9  2.3  2.5  2.7  

Ireland (¹) 4.4  4.4  4.9  3.3  

Greece 25.7  22.7  17.9  17.1  

Spain 8.0  9.1  7.5  10.9  

France (¹) 4.9  5.0  6.2  6.5  

Croatia 7.4  7.7  6.6  5.7  

Italy 15.2  14.1  11.1  8.3  

Cyprus 22.9  21.9  21.0  20.9  

Latvia 9.7  7.5  8.0  6.0  

Lithuania 28.9  27.9  26.7  23.1  

Luxembourg 
(¹)  

1.9  2.1  2.4  3.6  

Hungary 6.8  6.1  5.4  4.2  

Malta 6.3  7.6  7.8  7.2  

Netherlands  2.4  2.2  3.0  2.4  

Austria 2.4  1.6  1.8  1.5  

Poland 6.0  5.1  4.2  3.2  

Portugal 20.4  19.4  18.9  17.5  

Romania 11.3  9.6  9.3  10.0  

Slovenia 3.9  3.3  2.3  2.8  

Slovakia 4.3  4.8  7.8  5.7  

Finland 2.0  1.7  1.8  1.8  

Sweden  2.1  2.3  1.9  2.7  

Iceland (³) 1.2  1.0   :  : 

Norway 0.8  0.9  1.0  0.8  

Switzerland 0.4  0.6  0.3  0.2  
     

     

(¹) 2020: Break in series. 
   

(²) 2019: Break in series.    

(³) Data available up to 2018.    
 
 

 
   

 

 

                                                      
92Eurostat https://ec.europa.eu/eurostat/databrowser/bookmark/30c4f600-913d-4a47-bf3c-1f095a7669d5?lang=en  

https://ec.europa.eu/eurostat/databrowser/bookmark/30c4f600-913d-4a47-bf3c-1f095a7669d5?lang=en
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