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Highlights 

• An extensive overview of the current EPBD regarding the RLM is 

presented. 

• Several barriers are linked to the RLM, preventing the implementation of 

energy measures. 

• More detailed legislation is needed to avoid loose implementations. 

• The RLM are rarely perceived as useful for the building owners. 

• A strong method to develop renovation measures is needed to 

strengthen the certification system. 
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Abstract: 

The Energy Performance Certificate (EPC) has an especial feature for existing buildings, a 

Recommendation List of Measures (RLM) designed to improve the energy performance of these 

buildings. This feature has not been properly studied by researchers or policymakers, in spite of 

being one of the main tools that can encourage building owners to perform renovation activities. 

Considering the scarce research focusing on the recommendations list of measures, more 

information is needed in order to identify weaknesses, barriers and improvements of this tool. This is 

especially important since the European commitment to reduce their emissions in 2020 are far from 

reaching the proposed goals, mainly becouse of the low renovation rate. This critical review is based 

on the current literature mainly from reports delivered by the Commission and academic research. 

The study focuses on the requirement set by the directive, its current performance, barriers and 

improvements that can be made to take this tool to a level that can be effectively used by 

policymakers, certifiers and owners. The upgrade of the recommendation list of measure should 

strengthen their calculation methods and procedure from both local authorities and the Commission. 

This should be in line with the certifiers’ needs in order to do relevant work, including proper 

training, mandatory field inspections and tools. Lastly, financial policies and information should be 

implemented to accompany the certificate, ensuring that building owners interested in renovation 

have assistance and financial facilities or easy access to relevant information on this matter. The 

main conclusion of this study reveals that the regulatory framework could use some strictness in 

order to avoid ‘just enough’ implementations. Ambiguous definitions and too flexible obligations 

should be revised, especially cost-effectiveness and training for the certifiers. Attention on how to 

deliver the information to building owners should be increased, allowing them to understand the 

results, its implications and how to concretize renovation work through financial mechanisms, thus 

increasing the reliability of the EPC and the RLM. 

  

Keywords: EPBD; Energy performance certificate; accompanying measures; recommendation list of 

measures; renovation; retrofitting. 

                  



   
 

   
 

1 INTRODUCTION  

In order to mitigate climate change and reduce carbon emissions, the European Union (EU) has set a 

long-term strategy based on three milestones: reduced Greenhouse Gas emissions (GGH) by 20% in 

2020, by 40% in 2030 and by 80-95% in 2050, compared with the 1990 emission level [1]. In a closer 

look at energy used, in 2017 around 27% of the total final energy consumption in the EU was used in 

the residential sector [2]. A great share of that energy, around 64%, is used for space heating [2]. 

Around 75% of the building stock is energy inefficient [3], since these buildings were constructed 

before adequate energy measures were mandatory.  To this add that space heating is by far the 

largest energy end-use of households in Member States (64%), followed by hot water heating (15%) 

[2]. To address climate change and GGH reduction, in 2002 the Energy Performance of Buildings 

Directive (EPBD) 2002/91/EC was adopted aiming to promote improvement of the energy 

performance of residential and non-residential buildings. In 2010, the EPBD was reinforced by 

introducing new aspects, such as independent quality control of Energy performance certificates 

(EPCs), penalties for non-compliance, the display of the energy label in advertisements, and 

improvement on the Recommendation List of Measures (RLM) for renovating existing buildings.  The 

RLM is a complementary tool to the EPC, mandatory only for existing buildings, and listing the most 

important information enabling building owners to upgrade their buildings effectively to more 

energy efficient levels  [4]. The list can be found under different names, such as recommendation 

report, accompanying measures, etc. However, in this study the term Recommendation List of 

Measures (RLM) is used, since it better suits what the homeowners actually receive from the EPC.  

There is no common format amongst the Member States (MSs), so the amount of information given 

can change, country by country and certifier by certifier. The list of measures can be produced 

automatically from a description of the building characteristics such as main materials, age, grouping 

type etc. The certifier can, in most cases, also provide recommendations based on a visual inspection 

of the building. However, large differences can be seen on the quantity and quality of the given 

information. Some countries might use a short, straightforward list of recommendations, as in for 

                  



   
 

   
 

instance Greece and the UK. Others might present several sections, considering many relevant 

components of the building individually, as is the case in Italy and Belgium (Wallonia). Others might 

include everyday practices that can be helpful to reduce the use of energy, as in Norway and in 

Belgium (Brussels).  In general, the recommendations contain suggestions on improvements of the 

building envelope, including transparent surfaces, and heating systems. In countries where climatic 

conditions require measures for summer, normally it considers shading and cooling systems as well. 

Section 2 compiles the documents used to amend the EPBD, summarising their purposes and results. 

An analysis of the of the evaluation process, information gathered, and the attention given to the 

RLM update are summarised. 

Section 3 presents a comprehensive overview of the requirements concerning the RLM set in the 

current version of the EPBD, where the RLM regulatory framework is presented along with our 

interpretation and analysis.  

Section 4 highlights some of the issues observed in the previous section, focusing on how dissimilarly 

the RLM is implemented in some MSs, due to ambiguous obligations and key terms.  

Section 5 explores the barriers that prevent the implementation of energy measures during 

renovations linked to the RLM. The barriers are grouped into five categories: deficient 

recommendations, energy gap, information gap, financial gap and lack of enforcement.  

Section 6 joins together the previous findings to propose actions from policy level to a practical 

suggestion to improve the quality of the RLM based on three key concepts. Lastly, the conclusions of 

the study are summed up. 

2 CURRENT ASSESSMENTS OF THE RLM  

The latest update of the directive was introduced in June 2018 and the objective of its revision was to 

support and further reinforce the renovation of existing buildings [5]. Nevertheless, little information 

was gathered and discussed around the RLM for the EPBD update. The main reports that were 

prepared to overview the EPBD performance and to propose improvements are: 

                  



   
 

   
 

- Public Consultation (2015) [6]: The purpose of this report is to gain an in-depth view of the opinion 

of the stakeholders regarding the EPBD performance. The respondents in the public consultation 

included citizens, public authorities, organisations and companies from all member states (MSs). 

- Evaluation of Directive 2010/31/EU (2016) [7]: The report aims to assess the EPBD based on  

evidence obtained during its implementation. The report is organised based on five subjects: 

effectiveness, efficiency, relevance, coherence and added value. The Evaluations have shown many 

positive effects and scarce regulatory failures. The results of the evaluation were used as a basis for 

the Impact Assessment. 

- Impact Assessment (2016) [3]: This report examines whether there is a need for EU action and 

analyses the possible impacts of available solutions to underpin the 2030 ambition. The report 

analyses four measures to achieve the cost-effective savings potentials for 2030, the fourth measure 

being “to enhance financial support and information to building owners through reinforced energy 

performance certificate”, a suggestion that the Evaluation requested to be analysed in the Impact 

Assessment. Each measure considered three options: no changes to the legislative text, targeted 

amendments and more ambitious changes. 

- Proposal for a revised Directive on the EPBD (COM/2016/0765) [8]: The proposal considered results 

from the public consultation, meetings with stakeholders, evaluation, and impact assessment. 

The mentioned reports present a review of the performance of the entire EPBD under different types 

of analysis. However, since it is much to cover, the RLM has not been evaluated in depth. Therefore, 

little attention has been given to the RLM in the revised proposal and as a result, no changes have 

been made to improve it in the current version of the EPBD. Despite the limited information that 

these reports contain regarding the RLM, they represent the most updated source of information on 

this subject.  

The EPC has proven to be an effective source of information for consumers on the energy 

performance of their buildings. However, the reviewed reports also agree that the EPC has a limited 

                  



   
 

   
 

impact on the renovation rate. The causes for that view are related to the RLM in all the reports. The 

Public Consultation [6] suggests that EPCs in their current form cannot be used as a benchmark for 

asset value or a driver for renovation. Barriers mentioned were the complexity of the renovation 

process, insufficient awareness of the benefits of energy efficient buildings, and split incentives. 

Other issues highlighted were the lack of consumer demand due to the absence of long-term goals, 

such as lack of trust in the possible financial benefits. The Evaluation [7] explained that the lack of 

renovation rate could be due to the absence of appropriated RLMs and limited trust in the EPCs in 

some MSs. To overcome this issue, it is suggested that the EPC should be integrated within a 

framework of supporting measures including an EPC database. As well, in order to remove the 

barriers of the EPCs, such as lack of reliability, incomplete information on renovation, and financial 

support, unclear energy rating and ambiguous RLM should explore other approaches. This suggests 

that the current method has not been delivering the expected results. The Impact Assessment [3] 

related the low renovation rates and the scarce use of potential energy savings and profitable 

investments on energy efficiency to three issues: contextual, market, and regulatory failures. The 

category market failures points out issues that are related to the RLM and EPC. These issues are in 

line with the results from the Evaluation [7], highlighting the lack of understanding among building 

owners of their energy use and their potential savings from different renovation measures. As well, 

the Impact Assessment [3] states that there is insufficient knowledge on financial benefits and that 

the energy gap between estimated and actual savings creates a mistrust and lowers the impact of 

information given  to consumers.  

Other relevant sources of information are the Concerted Action (CA) EPBD  [9] and the Supporting 

Study for the Fitness Check on the construction sector [10].  The CA EPBD includes a dedicated 

chapter on the RLM. The study states that there is a large flexibility to generate the RLM and crucial 

terms are not well defined, adding that the recommendations are neither tailor-made nor part of a 

holistic plan for the building [9]. The most critical view on the RLM usability can be seen in the 

Supporting study for the fitness check on the construction sector[10], which states that according to 

                  



   
 

   
 

stakeholders, the RLM should be removed from the EPC. This is based on the level of expertise and 

knowledge that certifiers need in order to give relevant recommendations, considering that on top of 

preparing the RLM, certifiers are struggling to deliver reliable EPCs. 

The need for increasing the renovation rate is a common statement in all the mentioned studies, 

making RLM one of the most promising tools to achieve this goal. However, the Directive (EU) 

2018/844 [11] has not yet introduced provisions to improve the RLM nor the EPC.  This study 

contributes to a better understanding of how the RLM has been designed, evaluating and clarifying 

what steps need to be taken for its potential update. The study focuses on the requirement set by 

the directive, its current performance, barriers and improvements that can be made to take this tool 

to a level that can be effectively used by policymakers, certifiers and owners.  

 

3 DIRECTIVE (EU) 2018/844 POLICIES FRAMEWORK  

The requirements imposed by the Directive (EU) 2018/844 [11] targeting the RLM are numerous and 

arranged in diverse articles related to building renovation such as definitions, existing buildings, EPC, 

independent expert, etc. This makes it difficult to define the extent of the RLM requirements, since 

these relate to the EPC. In order to properly analyse the regulatory framework, the requirements 

have been grouped in four categories: 

Certification scheme: These requirements are the essential conditions to ensure that the certification 

in place functions correctly. The most important condition on this matter is the EPC issuing, its 

production method and the competences of the professional performing the EPC. However, the key 

requirement that concerns this study is the incorporation in the EPC of a set of recommendations, 

which should inform building owners about how to improve the energy performance of their 

buildings. 

Direct requirement: This refers to the requirements that target specifically the RLM, shaping 

essential aspects in order to be followed consistently by the MSs. The obligations cover its 

                  



   
 

   
 

elaboration, content and implementation. The main requirement that the recommendations must 

cover in terms of elaboration, is the obligation to achieve a cost-optimal or cost-effective level. To 

fulfil the cost-optimal condition, it is necessary to calculate the cost-optimal levels of minimum 

energy performance requirements by following the “comparative methodology framework”, 

244/2012 [12]. This methodology supports the objective of minimising costs during a building’s 

lifecycle, while maximising environmental benefits by combining uniform calculation rules with 

national data [13]. By this means, general recommendations can be produced. These are considered 

general, since they are calculated in function of representative cases per building category, which can 

be applied for all the buildings in each category. Various factors must be considered in defining each 

category, such as climate, construction year, construction type, etc.  The comparative methodology 

involves four main steps: establishing a reference building, definition of energy efficiency measures, 

assessment of the primary energy demand, and cost calculation. Obligations that target the content 

prevent the use of isolated measures by requesting that the recommendations should target major 

renovations by grouping them into packages.  Lastly, the obligations around the implementation of 

the RLM state that it must be guaranteed that the proposed measures are technically possible to 

perform for the specific building, and it is requested that the measures must be accompanied by 

step-by-step instruction on how to implement the improvements.  See figure 1. 

 

 

                  



   
 

   
 

  

Figure 1. Standard recommendation generation in the certification scheme 

 

 

Indirect requirement: This category does not address the RLM. However, the obligations target major 

renovation, and since the recommended measures should be in line with major renovations, it is 

implied that these requirements should be extended to the RLM. For instance, it is required that a 

major renovation must reach certain minimal energy performance and indoor climate conditions. In 

that sense, RLM should also meet these obligations since the suggested measures can be a part of, or 

a major renovation in itself. Aspects such as maximum thermal transmittance values and airtightness 

levels, as well acceptable energy performance, should be defined and fulfilled by the RLM. 

 

Optional measures: This refers to complementary information that can be included to help building 

owners in the decision-making process, such as details about the investments and more exhaustive 

means to analyse the energy performance and financial incentives.  

The summary of the articles regarding the RLM are presented in table 1. 

Table 1. List of the articles that refer to the design and implementation of the RLM [11]. 

Group Requirement 

                  



   
 

   
 

Certification 

scheme 

 

 

Member States must lay down an energy performance certification system (Art. 

11(1)) 

The EPC must include recommendations for the improvement of the energy 

performance of the building or building units (Art. 11(2)) 

Direct 

requirement 

Recommendation must be Cost-optimal or Cost effective (Art. 11(2)) 

Recommendations must be in connection with major renovation and for individual 

building elements (Art. 11(2)) 

Recommendations must be technically feasible (Art. 11(3)) 

Measures to further improve the energy performance of buildings should take into 

account climatic and local conditions as well as indoor climate environment and 

cost-effectiveness. 

Steps to implement the recommendation must be given (Art. 11(4)) 

EPC must be carried out by qualified and/or accredited experts (Art.17) 

Experts shall be accredited taking into account their competence (Art.17). 

An official list of qualified and/or accredited experts or lists of accredited 

companies must be available to the public (Art.17). 

 

Indirect 

requirement 

 

 

 

 

Major renovation upgrade must meet minimum energy performance requirements 

(Art.7). 

Energy performance must be calculated according to the Art.3 

Minimum energy requirements must apply to renovated buildings and/or building 

elements (Art.4(1)). 

Minimum energy requirement must be determined according to Art.4 and must be 

applied to renovated buildings or building units as a whole. Alternatively, 

requirements may be applied to the renovated building elements (Art.7). 

                  



   
 

   
 

Major renovation upgrade must address healthy indoor climate conditions (Art.7). 

Guidance and training must be ensured to the person(s)responsible for 

implementing this directive (Art.20(3)) 

Optional 

measures 

 

Recommendations may provide payback period or cost-benefits (Art.11(3)) 

EPCs may provide additional information such as energy audit, financial incentives 

or financial possibilities (Art.11(4)) 

Independent control system for EPC verification can be chosen from three options 

(Annex II): 

a) Validity check of the input data of the building and the results in the certificate 

b) Check of input data and verification of the results including the RLM 

c) Full Check of the input data, full verification of the results, including the RLM and 

on-site visit of the building. 

Member States should endeavour to combine inspections and certifications as far 

as possible (Par (26)). 

Regarding professional qualification MSs should consider the Directive 2005/36/EC 

(Par (30)) 

 

4. NATIONAL IMPLEMENTATIONS  

Some of the factors affecting the trends in energy consumption of the building sector might evolve 

differently country by country. Therefore, it will impact the selection and design of policies and 

measures which are induced to maximize energy efficiency (EE) and emissions reduction [14]. Policies 

are susceptible to external factors, and their effects cannot always be anticipated, [15]. This is the 

case with the EPBD, by taking a flexible form, allowing the “adopt-and-adapt” to be carried out 

through the local conditions of each MS under an evolutionary process. Consequently, differences 

are expected for the EPCs among MSs. For instance, the labelling system, calculation methods, 

climatic zoning, and other large differences can be seen among the MSs. More detail can be seen in 

                  



   
 

   
 

table 2 and 3. The case of the RLM is no different - cost, energy savings, performance indicators, 

instructions, and other benefits may vary significantly or simply not appear on the certificate [16]. 

However, certain provisions should be considered to prevent low and ‘nearly enough’ quality 

implementations. Hence, decisions taken on policies’ design have an important role. This is 

supported by the International Energy Agency (IEA) [17] which emphasizes that the certification 

scheme success will depend on the approach taken in its early implementation. The implementation 

should consider the different actors involved in the process as well their everyday practice and 

involvement.  

Table 2.  Examples of different types of energy performance indicators in different countries 

Latvia  

 

The energy performace indicator goes from A to F, F being 
the buildings that exceed 150 kWh/m2 per year. The 
indicator used in the labelling considers final energy 
consumption, primary energy consumption, and carbon 
dioxide emissions. Existing residential buildings that exceed 
150 kWh/m2 per year three years in a row considers only the 
heating energy consumption, and shall improve their energy 
efficiency. 

Sweden  

 

 

Sweden has introuduced energy rating in 2014. The current 
system uses a common energy performance indicator 
ranging from A to G (primary energy). All buildings are 
compared with the energy grade C, which corresponds to the 
current requirement for new buildings. Each energy grade 
represents a percentage performance based on grade C. To 
obtain grade F the performance of the building should be 
180% -235% higher than the reference building. 
 

Luxemburg  

 

The energy labelling differenciates between multifamilly 
dwellings and single family dwellings. The energy performace 
indicator goes from A to I (primary energy). Grade A 
corresponds to the passivehouse level, grade B is low-energy 
housing and  grade C is energy-efficient housing. However, 
for existing building there is no energy grade defined in the 
EPC, but the measured energy consumption of the building is 
used for both thermal and electric. For new buildings, 
insulation levels and carbon dioxide emissions are also used 
as an indicator. 

Italy  

                  



   
 

   
 

 

The last version of the EPC has modified the energy grades 
from fixed energy performance numbers to a rating based on 
the performance compared with a reference case. The 
energy performance indicator goes from A4 to G (non-
renewable primary energy). The qualitative winter and 
summer energy performance of the building is also indicated 
as well as the carbon dioxide emissions. To obtain an energy 
grade F, the building should score a global energy 
performance index value (EP) between  2.61-3.50 based on 
the reference building. 

 

 

Table 3. Examples of different climate zoning in different countries 

Greece  

 

Greece is divided in four climate zones, according to the 
number of calculated Heating Degree Days. The climate 
zones distinguish different heating periods. 

Norway  

 

Norway use for their certifications system and for their 
building regulations one zone only. The selected zone 
represents the climate in the capital, Oslo. 

Spain  

 

Spain uses 12 climatic zones, which are defined by a letter 
(for winter) and a number (for summer). The progression 
from climatic zone A to E means a greater need for heating, 
while  from 1 to 4 the increased need for cooling. 

Sweden  

                  



   
 

   
 

 

According to the Swedish building code the country is is 
divided into four climate zones, where each climate zone has 
different requirements for residential and non-residential 
buildings. The highest allowed energy use is in the north and 
the lowest in the south. 

 

As a result of the EPBD flexibility, key aspects of the implementation of the certification system and 

the RLM have not been solved homogeneously [18]. Evidence on variations in the implementation of 

the certification system can be seen in the ENFORCE final report [19], where it is concluded that the 

implementation of the EPBD varies greatly from country to country. Differences can be seen in terms 

of procedures, methodologies, and national structures.  

4.1 Initiatives linked to the RLM 

Initiatives connected to the RLM are scarce. From the literature three types of interventions can be 

seen: strengthening of the certification, Building renovation passport and financial mechanisms. 

Mandatory energy labelling improvement: To increase the renovation rate in the building stock, 

some countries have required that existing residential buildings improve their energy rating. To put 

this in practice, countries have chosen different approaches. For instance, Scotland has made 

mandatory for residential buildings to achieve a minimum level of energy efficiency. Landlords will 

not be able to lease their properties if they do not achieve a grade E. This measure has been 

designed to tighten progressively until 2025, when the required rating should reach grade D. Similar 

case can be seen in Latvia, where existing buildings that have exceeded 200 kWh/m2 per year, or 150 

kWh/m2 per year if energy only used for heating, must implement energy measures to achieve less 

than 90 kWh/m2 per year [20]. In Luxembourg, if the measured consumption of the building exceeds 

140% of the reference building's consumption, measures must be implemented. Detailed 

recommendations for renovating the building will be included, and the renovation measures should 

be performed in a period of 4 years after the certificate was issued.  

                  



   
 

   
 

Building renovation passport (BRP):  The slow rate of building renovation has driven the need for an 

instrument that can guide serious building owners in building renovation.  The concept of BRP can be 

defined as a document that details a long-term renovation roadmap for a specific building, guiding 

the renovation process step-by-step [21]. To prepare a BRP, an on-site energy assessment is required 

to obtain a robust diagnosis of the building status. The implementation of BRP can be seen in 

Belgium (Flanders), Denmark, France, Finland and Germany. Their results are showing that deep and 

high renovation rates are possible [22]. However, most of the implementations are not linked with 

the certification system, since these initiatives are provided by different organizations, though in 

some cases, as in Germany, they are subsidized by the state [23]. In Flanders, the BRP and the 

certification system are linked. The new EPC+ and the Woningpas are in line with the target set for 

2050, where recommendations are set in steps to achieve an average primary energy consumption of 

100 kWh/m2/year. The Woningpas provides not only the energy consumption but includes all the 

information about the building such as on-site collected data, measurements, previous improvement 

works, building permits and subsidies [24]. 

Financial mechanisms: Investment cost is one of the most important factors influencing building 

owners to take an energy renovation decision [25-28], especially when it comes to whole building 

renovation [29]. To effectuate the renovation work, financial programs and subsidies are often used 

as a solution. There are a variety of financing mechanisms, most MSs have some type of financing 

system toward renovation [30]. However, these are not connected with the certification system. To 

maximize the uptake of the RLM, linking the EPC with financial schemes is sorely needed [31]. An 

example of this can be seen in Lithuania, where JESSICA Holding Fund was implemented, offering 

various financing schemes to support renovation activities by requiring proof through the EPC that 

energy grade D has been reached [32]. For instance, it can cover amongst other things 100% support 

for preparation of technical documentation and expenses for the supervision of construction works, 

or 15% support for implementing energy efficiency measures [20]. Another financial scheme related 

to the EPC can be seen in the UK. The Green Deal is based on an on-bill financing scheme, which 

                  



   
 

   
 

makes a link between loan repayment and energy savings [30]. This reduces upfront cost by paying 

back the improvement through the energy bill [33]. The procedure requires to obtain a green deal 

advice report from a certified advisor, who produces an EPC and an occupancy assessment that 

measures how much energy occupiers are using, along with a tailor RLM, an estimate of the annual 

savings, and a statement on whether the improvements will pay for themselves. The building owner 

can only apply the measures listed in the recommendation report in order to obtain the benefits. 

4.2 Lack of key term definitions  

As mentioned earlier, the RLM should be in-line with major renovations guaranteeing to meet 

minimum energy performance requirements. However, article 7 determines that this obligation can 

be omitted if not technically, functionally and economically feasible. Given the large range of possible 

situations that could be interpreted as omissible by the terms technically, functionally and 

economically viable, there is a risk that major renovations would be left out of the RLM, to avoid the 

difficulties that an integral renovation represents. To this is added, that the article does not specify 

how this should be evaluated and to what extent these can be applied, e.g. for case-by-case 

(building) or for the reference building used in the cost optimal calculation. Another issue 

encountered regarding the cost-optimal approach is that it is not specified how the cost-optimal 

measures from the reference case should be adjusted for each specific case. Key aspects such as 

costs, savings and other benefits could vary greatly between the reference-case and the evaluated 

building. It is worth noticing that in reports from the European Commission, such as the Evaluation 

and the Public Consultation, the term “tailor-made recommendation” is mentioned, referring to 

recommendations prepared for each individual building. However, the term does not appear in the 

directive. 

“Cost-optimal” is defined in the Directive, and its calculation procedure is given by the guidelines 

244/2012 [12] provided by the Commission. This methodology supports the objective of minimizing 

costs during a building’s lifecycle, while maximizing environmental benefits by combining uniform 

                  



   
 

   
 

calculation rules with national data [13]. On the other hand, the EPBD has not defined “cost-

effectiveness” nor its calculation method, which is a concern presented in the Public Consultation [6]. 

As reported by JRC [34] some MSs did not submit a cost-effective approach to renovations and some 

others provided very generic considerations unsupported by reliable assessments. Furthermore, only 

a small number of MSs have defined “cost-effectiveness” [35]. The lack of clarity in its definition 

acquires relevance since in local regulations, the certifiers are required to provide recommendations 

only based on cost-effectiveness. This is because the use of the cost-optimal method, as it is defined 

in the comparative methodology framework, for every individual building would be impossible. 

Therefore, recommendations from the certifiers are likely to be made based on personal experience 

or theoretical principles without any evidence that ensures cost-effectiveness. 

The provisions taken to define the competency levels of the certifiers do not ensure a homogeneous 

interpretation. By allowing MSs to define the certifiers’ “competence”, many different types of 

professional can perform the certifications. Hence, qualifications vary in each country or region. 

Commonly the certifier competences are set according to the level of education, type of training or 

professional experience [31, 36]. This observation is supported by the Buildings Performance 

Institute Europe’s (BPIE) factsheet where certifiers’ requirements were identified by country [36] . As 

a result, three groups can be found: countries with no accreditation requirements, countries opting 

for relevant higher education (such as engineering degree), and countries with no minimum 

education requirements, but with other conditions such as professional experience and completed 

training required. This last group was required only in 15 of the 28 MSs by 2015. Furthermore, 

training level, duration and costs show significant differences within MSs. According to the 

Supporting Study for the Fitness Check [10], training costs and duration varies from country to 

country; for instance, €300 in Greece, €1,200 in Austria for 5.5 days of training, and €1,600 in Estonia 

for 10 days of training.  Another related issue is the obligation to deliver training. Given that the 

directive requests to deliver guidance and training to those responsible for implementing the 

directive, this does not clearly specify that the training is intended for certifiers. 

                  



   
 

   
 

4.3 Elaboration quality 

Regarding the RLM variations, CA EPBD [20] based on the national reports from 2014, stated that the 

RLM has been introduced by MSs in four different forms: automatic standard list, measures selected 

by an expert from a standard list, a list of measures developed by an expert, and a different 

approach.  According to these variations on the development of the recommendations, the main 

differences depend on how the measures are produced - by the directive instructions (automatic) or 

by an expert (certifier). In either case, they present undefined issues that allow a lack of quality 

consistency. The different types of RLM can be seen in Table 4.  

Table 4. RLM of selected countries 

Belgium (Flanders) The entire RLM, including the cost, is 

automatically generated. The certifier cannot 

adjust, remove or change the order and its 

prices. However, the certifier can add more 

measures. The measures are grouped into 

colours, where the red and orange colours have 

priority. These tasks are not presented as a plan 

or in a logical order. The yellow 

recommendations refer to solar energy. The 

green recommendations refer to aspects that 

are already energy efficient but do not meet the 

requirements set for 2050, so are not a priority 

but should be considered if a renovation work is  

planned. This last group does not contain the 

cost of its implementation.  

 
Belgium (Wallonie)  

                  



   
 

   
 

 

 

The RLM is automatically generated based on 

the description of the building in the calculation 

software. The RLM is presented as interesting 

information but very general. To obtain 

concrete and quantified recommendations 

there is an Energy Assessment Procedure, 

which is voluntary. The RLM is presented in 

eight sections, thermal insulation, airtightness, 

ventilation, heating, hot water, solar collector, 

photovoltaic panel, and cogeneration. The 

measures include general information such as 

the surface area for the insulation and its 

thermal transmittance. However, they do not 

include the investments cost or the profitability. 

France The RLM is proposed by the certifier. Each 

measure comes from the analysis made on the 

performance of the building and the field 

inspection. Certifiers have access to guidelines 

to perform a field inspection and a guideline on 

how to suggest measures for the building. The 

RLM might also include anomalies in the 

building, such as condensation problems which 

should be treated with other professionals. The 

measures are not grouped in categories, the 

information presented includes descriptions 

and comments on the measures, estimated 

energy improvement, initial investment, savings 

(€) and payback period. 

 
Greece  

 

 

The RLM is automatically generated. However, 
the certifier bases the results on the inspection 
and analysis of the results of the calculations. 
The certifier shall select and evaluates specific 
recommendations for improving the energy 
performance of the building. The certifier 
should provide up to three recommendations or 
a pack of recommendations, ordered by cost-
effectiveness. Each recommendation specifies 
the estimated initial investment cost for the 
corresponding recommendation and the 
estimated annual primary energy savings. 

Italy  

                  



   
 

   
 

 

 

The RLM is not automatically generated, the 

certifier is responsible to propose measures, to 

calculate the return of the investment and the 

expected improvement in the energy grade. 

The recommendations are grouped into four 

categories - opaque elements, transparent 

elements, heating and cooling. 

Luxemburg The RLM is proposed by the certifier, the basic 

recommendations are called level 1, which 

means that the suggestions are qualitative. 

However, if the consumption is higher than 

140% of the consumption of the reference 

building, detailed quantitativel 

recommendations will be added as an annex. 

The measures at level 1 contain a description of 

the recommendation, the primary energy saved 

for each measure, and the total energy saved if 

all are performed. 

 
Norway  

 

 

The RLM is automatically generated based on 

the given description. Despite that, in Norway 

the certificate can be done by building owners. 

The EPC system allows to add more detailed 

measures in the case that a certifier is preparing 

the EPC. The RLM is given in seven sections - 

building measures, sanitary facilities, air 

treatment quality, electrical systems, heating 

systems, external action, and user actions. 

Sweden  

                  



   
 

   
 

 

 

The RLM is automatically generated. However, 
the certifier should select the most appropriate 
measures and write down a more detailed 
specification on the measures chosen. The 
measures are presented in three categories - 
control technologies, installation technology 
and construction components. The RLM also 
shows the energy reduction and the cost per 
saved kWh. 

 

5. Barriers to the RLM 

The implementation of the EPC system is different in every MS, and most of the studies concerning 

the EPC have been done at the local level or considering a small group of countries. In this section, 

the RLM will be reviewed assuming that the experience of selected countries can be representative 

for the EU level. There is no strong evidence to this date to affirm that the RLM has an impact on the 

renovation rate, at least not at the level that it was intended [7]. Many factors can influence the 

usefulness of the RLM. Based on the information gathered, the influencing factors can be grouped 

into five distinctive sets: Low quality recommendations, performance gap, information gap, financial 

gap and lack of enforcement. The findings can be seen in table 5. 

Table 5. Summary of the different barriers that act against the RLM 

Barrier Cause Comments 

Low quality 
recommendations 

Different type of 
methods to elaborate 
the RLM. 

Not useful for the building owners [24, 37, 
38]. 

Building owners disagree with the RLM 
provided [39, 40]. 

Renovation actions taken by owners without 
EPCs shows same results [7, 37, 41, 42]. 

Performance gap Standardized energy 
savings evaluation. 

Energy savings should be based on actual 
energy consumption [43]. 

Expected energy savings are not reached by 
the measures [44]. 

Measures implemented are not being 
monitored [45, 46]. 

Information gap Lack of understanding Recommendations should be explained to 

                  



   
 

   
 

from owners about the 
information given. 

the building owners [47]. 

Standard recommendations are too 
technical [48, 49]. 

Some indicators do not mean much to the 
building owners [48, 50, 51]. 

Information of interest to owners should be 
included such as thermal comfort, indoor air 
quality, health, and aesthetics [7, 31, 38, 51, 
52]. 

Lack of engagement 
with building owners. 

One-on-one interaction between owners 
and certifiers could increase the confidence 
in the renovation measures [37].  

Only a small number of advice schemes are 
considered effective [53]. 

Financial gap Poor link between EPC 
and financial access. 

Information on financial incentives and 
payback periods are not always included in 
the EPC [9, 16]. 

EPCs are not recognized as a tool to support 
investment decisions [31, 54]. 

Lack of enforcement Verification on RLM 
quality is lacking. 

Some countries do not check in detail the 
EPC content [16, 31, 36, 51]. 

Non-exhaustive management of databases 
[51, 54, 55]. 

 

5.1 Low quality recommendations 

In order to implement the measures from the EPC, the building owners need to be comfortable with 

the quality of the recommendation. There is evidence that the RLM has no influence on the 

renovations that have actually been implemented, due to the perceived low quality of the 

recommendations. A study in UK [37] suggests that building owners who have carried out renovation 

work see the RLM as obvious measures, since they would have performed the same changes without 

the presence of the RLM. In that sense, owners claimed that the EPC recommendations are in most 

cases irrelevant. Similar cases were found in Denmark, where owners are considered to be 

knowledgeable about renovation works. The study [38] shows that owners may find the RLM too 

general and trivial. This has been confirmed in the Netherlands [24], adding that specific information 

and important indicators are missing.  Other studies [38, 56] indicate that the RLM does not provide 

measures that building owners would not have expected themselves. Even more, it has been 

suggested [41] that often owners ignore the RLM and some of them implement other measures. 

                  



   
 

   
 

Other studies [39, 40] give more critical results suggesting that the main reason for not acting on the 

recommendations is that a large percentage of the owners disagree with them. The evidence 

presented above strengthens the results presented by Watts et al. [37], where they point out that 

the building owners rather follow their own knowledge or other expert advice. There appears to be 

no remarkable differences between measures adopted by owners with and without an EPC [7, 37, 41, 

42]. On the positive side, the EPCs that include recommendations are perceived by building owners 

as more robust.  Evidence of this can be seen in the survey based on 3000 owners in five MSs, 

showing that one of the factors that influence the trust in the EPCs is the inclusion of 

recommendations. This shows that inclusion of an RLM can increase the EPC’s reliability [57]. 

5.2 Performance gap 

The gap between the estimated energy savings and actual energy savings has been highlighted as 

part of the issues that the current RLM need to overcome. The approach in the certification system 

to evaluate the energy savings does not depend on actual conditions of occupant and behaviour [58] 

as it is normalized through the appropriate choice of the reference energy consumption [59]. 

However the prediction of energy savings should be based on actual energy consumption, since in 

that way more efficient renovation measures can be achieved and identified for different typologies 

of buildings [43]. In order to obtain more realistic energy savings, energy labelling should use both 

standard inputs and real occupants’ values for the RLM calculation [60]. This becomes more 

important since studies carried out in the European housing sector often report actual savings lower  

than expected [44]. In part, this can be explained by the lack of assessment of effectiveness of the 

policies in place. A feature such as an EPC database is one of the main tools to ensure the quality of 

the EPC scheme [61]. However, it has been reported that only a small group of MSs have a 

monitoring system in place to evaluate the energy efficiency measures implemented [45, 46]. Since 

policies require continued evaluation to identify what is working and what is not, policies in place 

need to be measured.  Because of this, a verification system is required to assure correct use of 

calculation inputs and appropriate installation of the renovation measures [47]. There is evidence 

                  



   
 

   
 

that shows remarkable differences between estimated and actual energy performance [62]. In spite 

of this, EPC registers play an important role in supporting the quality control process [31]. This can 

incorporate the actual energy consumption, allowing calibration techniques to close the performance 

gap [3]. 

5.3 Information gap 

The success of the EPC as a renovation trigger relies mainly on the owners’ decisions. It is up to them 

to choose energy efficiency over other factors when it comes to buying a property as well as to 

applying the recommendations [37]. Despite efforts on different levels, there is still a lack of 

knowledge and awareness of available energy savings, technology, and complementary policies 

among end users [51, 63]. In that sense, the content and quality of the information delivered takes 

an important role - for instance, how the information provided matches the building owner’s actual 

needs, as well as how the information is handed to the user. Factors that increase the trust in the 

recommendations are among others  the owner’s awareness of these recommendations and their 

level of understanding of the EPC [57]. The EPBD Compliance Study [64] goes on to argue that the 

EPC is lacking a long-term commitment. This might explain why the EPC is not the main source of 

advice for building owners. As reported by the REQUEST research project [47], EPCs and their 

recommendations must be further explained to the building owners, especially the renovation 

solutions and the energy impact. A study conducted in the UK [50] shows that the format of 

presenting recommendations to building owners influence the understanding. Standard 

recommendation measures are often presented in technical terms, beyond the level of expertise of 

the owners [48, 49]. For that reason, to ensure comprehension of the RLM, units should be familiar 

to the owners. For instance, U-values, kilowatt-hours and CO2 emission are scarcely appreciated by 

the building owners, meaning there is a great chance that they will skip that content [48, 50]. 

Potential energy cost savings and costs for the implementations of energy renovation measures are 

much more likely to grab the owners’ attention. Other types of information have been highlighted as 

                  



   
 

   
 

relevant for owners, such as thermal comfort, indoor air quality, health, and aesthetics [7, 31, 38, 

52], which should be included to emphasize the renovation benefits with a different approach 

besides just energy savings.  

Another barrier found in the RLM, is the lack of communication to the building owners [45]. 

Interaction with the certifier may help to provide individual explanations, generating more trust in 

the recommendations [37]. Considering that owners often do not have the expertise required to 

make decisions on renovation alternatives [65], this is in line with other studies that suggest that 

building owners are not able to fully understand the information on their own and need professional 

assistance [48]. Furthermore, the findings from the Energy Efficiency Watch Project [53] stated that 

only 13 MSs households advice schemes are considered effective. 

5.4 Financial gap 

The access and awareness of financial instruments to support the EPC recommendations is an 

important issue [47], since it can play a vital role in convincing the owner to act on the RLM [45]. It 

has been reported that often the EPC recommendations are not implemented, due to the costs and 

that the effort of implementation is  too high [66]. This is in line with the recommendations from the 

EPBD evaluation [7] that suggests improving the link between the EPC and access to financing. 

Moreover, financial incentives and payback periods are often missing in some EPC schemes [9]. 

Another financial concern is that the EPC is not recognised as a consistent tool to support investment 

decisions [31, 54]. Banks require a more technical procedure to evaluate the energy saving potential 

to ensure the safety of the investment, which normally is performed by an independent expert [54]. 

5.5 Lack of enforcement  

It has even been reported that EPCs often do not include any recommendations [38].  The lack of 

enforcement to ensure the inclusion of energy saving measures in the EPC has been mentioned as 

one of the probable causes of the low renovation rate [7]. Verification is one of the procedures that 

must guarantee a correct evaluation of the performance of the building and issuing of relevant 

                  



   
 

   
 

recommendations. However, by 2013 only 14 MSs performed quality checks and only 10 countries 

considered a detailed EPC evaluation [36]. Another key aspect related to the verification process is 

the ability to map and analyse the building energy failings, to maximise the impact of EPC 

recommendations as well as to evaluate the influence of recommendations in buildings where 

improvements have been made. In this sense, the use of databases becomes important for the 

development of energy policies, reporting savings and launching investment strategies [49]. The 

database refers to an electronically centralized system, which periodically gathers and updates all 

certificates [4]. However, some MSs have failed to implement or take advantages of the EPC 

database [54]. One of the shortcomings reported is the lack of codified and standardised information 

on the RLM, which makes it difficult to record certain recommendations that do not have an 

adequate code to be incorporated into the database. To this is added that only a few countries have 

a monitoring system in place to assess the energy performance of the implemented 

recommendations [45]. 

6. IMPROVEMENT  

It has been seem that there is great complexity of factors and diversity of stakeholders involved in 

the renovation process. Barriers arise in the different levels of the decision-making process, 

threatening to stop owners from pursuing energy retrofits. The analyses in the previous sections 

show that there are many issues that need to be addressed. Many of these issues cannot be 

overcome simply by improving the RLM, but must be seen in connection with other policy tools. 

These should be designed to guide and encourage owners in the different stages of renovation 

activities. The following sub-sections contain suggestions for overcoming some of the barriers 

presented in this article. The summary of the findings can be seen in Figure 2. 

Article Scope Barriers Improvements Relevant examples 

 

A definition for minimum 
levels that the RLM should 
reach. A reliable method to 
obtain measures and savings 
with a strong verification 
system. 

 Overall method [67, 68] 

 Calibration techniques [69] 

 Smart meters [7, 70, 71].  

 Database [18, 51, 67, 72]  

 Calculation tools [73]  

                  



   
 

   
 

Strengthen the profitability 
analysis through more 
exhaustive calculations. 

 Energy savings decisions [74] 

 Reference buildings [75, 76] 

 Profitability [77] 

 Calculation of cost-optimality 
measures [78-80]. 

Decision making tools to 
complement and raise the 
EPC impact. 

 IEA EBC Annex 56 project [81]  

 ENERFUND [82] 

 QualDeEPC 

 

Formalize the certifier 
expertise requirements.  
Set a fair price for the EPC 
and certifier’s work. 

 CEN standard Certified 
Experts – (CEN-CE) 

Mandatory training and clear 
guidelines on how to follow 
inspections 

 EPA-ED [83] 

 ENFORCE [19] 

 Energy audit techniques [84-
87] 

 Guides [88, 89] 

 

Link between the EPC and 

financial incentives or 

private investors 

 ENERFUND [82] 

 ALDREN EVC [73] 

 Passeport efficacité 
énergétique [24] 

 JESSICA Holding Fund [20] 

Face-to-Face advisc between 
certifier and building owners. 
Raising awareness and 
understanding of EPCs, 
linking them with financial 
options. 

 one-stop-shop [90] 

 Ma Rénov (France) [91] 
 

Figure 2. Identifies and connects the proposed measures to the barriers that they address 

 

6.1 Robustness 

The cost-optimal methodology seems to be an effective approach to produce generic 

recommendations for building typologies. However, to take full advantage of the energy assessment 

provided by the certification system, key points need to be strengthened. In order to avoid inefficient 

renovation proposals, tailor-made recommendations should be incorporated into the Directive. As 

mentioned previously, the term has been used in reports from the commission as well as from 

researchers, as if it were part of the Directive. However there is no concrete article in the directive 

that shows that this is an actual requirement. A robust system for creating the RLM is required in 

order to develop the recommendations. 

                  



   
 

   
 

For certifiers there are no guidelines on how recommendations should be identifed, prepared or 

tested. By introducing a cost-effectiveness methodology, many issues can be addressed without 

compromising the MSs’ ability to adjust the requirements into their local context. For instance, this 

can be done by defining an inspection and testing procedure where the recommendations can be 

validated in terms of implementation costs, savings, and profitability. Tools and proper training can 

be prepared for local conditions; by delivering well prepared material for the certifier, this should 

minimise time and cost of the assessment, while maintaining or reasonably increasing the price of 

the EPC. France has developed guidelines for the certifiers, one to perform a field inspection [88] and 

another to prepare the recommendations [89]. Although these guidelines are not considered official 

instructions and their purpose is mainly informative, they contain useful details and practical 

suggestions. Minimum requirements should be set by the directive to ensure that implementation 

takes place as effectively as possible, by for instance specifying mandatory training, including field 

inspection as part of the content, and the delivery of some sort of profitability analysis tool. 

From the presented literature, important features that should be considered in the cost-effective 

approach have been detected, such as a non-standardised energy assessment, cost database, the 

period for the financial assessment, and calculations tools.   

By the incorporation of non-standardised energy assessments, meaning that the assessment of the 

proposed measures is not based on normalised inputs for building properties and user behaviour, 

unreliable estimates of energy savings and profitability can be avoided.  Seeing that only an effective 

methodological approach [92] and reliable information can enable the implementation of effective 

solutions [63] and that EPCs are not considered to give a reliable indication of how a building actually 

performs [4, 10], a strong development on accuracy is needed. However, it is challenging to develop 

appropriate rules, since every building operates differently in terms of energy consumption 

depending on users’ behaviour [93]. Accurate data and reliable energy assessments can be obtained 

from calibration techniques [69] and smart meters [7, 70, 71]. 

                  



   
 

   
 

From the point of view of both owners and financial institutions, the profitability of the investments 

is one the most important factors to embark upon a renovation project. The payback period to 

recover the investment is highlighted in literature as a critical  factor [94]. ENERFUND [95] results 

show that the payback period is considered an influential indicator from banks when it comes to 

renovation projects. This is relevant to enhance the value of the EPC as a tool to gain trust from 

investors [96]. In order to achieve this, it is necessary to take measures to avoid errors that could 

damage the credibility of the results. This can be done by standardising some of the inputs with 

reliable data, avoiding poor judgment from certifiers and reducing time and cost of their services. 

Even a Life Cycle Cost Analysis (LCCA), can present vague, incomplete and uncertain parameters [97-

99]. For instance, average cost [100] and expected lifetime [101, 102] for building elements represent 

a challenge, especially for those items that have a shorter life span than the calculation period [103]. 

Other critical inputs are discount rate [99, 101] and calculation period [93].  

Many investigations have been done on this matter, where tools and methods have been proposed 

to improve energy savings decisions [74], reference buildings [75, 76], profitability [77],  and 

calculation of cost-optimality measures [78-80]. In this area the IEA EBC Annex 56 project [81] and 

ENERFUND [82] provide tools for decision-making that can be used by different stakeholders, 

enhancing the information on renovation opportunities.  

6.2 Energy performance assessment  

The accuracy and relevance of the list of recommendations rests mainly on the level of instructions 

and tasks that the evaluator has to carry out. Important tasks, such as on-site visits, are not 

mandatory in some MSs [31]. As reported by the REQUEST [45] project, barriers that prevent the 

adoption of energy efficient measures from the EPC lie in the communication to the building owners 

and training of the certifier. The provision on these matters are not clearly laid out in the directive. 

EPC-related services such as energy consultancy and audits for residential buildings differ significantly 

between MSs and programmes [104] . Price and quality represent an indicator on how useful the 

                  



   
 

   
 

certification system is designed to be. The cost of the EPC service is defined by the market in most of 

the countries, allowing to reduce the price by reducing the quality of the certificates [105]. In 

addition, it has been reported that different assessors may get different results when they assess the 

same buildings, in part because the price charged for an EPC does not allow for a sufficiently 

thorough assessment to be undertaken [106]. The workload and the competence of the certifier is 

considered among the most influential factors affecting the quality and cost of the certificates [107]. 

The most common procedure is to use some type of energy simulation software, which requires 

skilled users to collect a large number of inputs and to use a great amount of time, which can make 

the process expensive [58]. Moreover, there are some technical difficulties for the existing buildings 

certificates, such as the building geometry and the collection of data related to the building 

envelope. These can increase the workload that could lead to a lower quality or a higher price [7, 86, 

107]. The lack of a strategy to formalize the certifiers’ competences increases the lack of credibility 

among building owners about the EPC’s benefits, results, and credibility.  The basic elements that 

should serve to avoid the erosion of confidence in certifications in the future are only partially valid 

[106, 108]. Giving more strength to the RLM should be seen as an opportunity, since it might create 

new business for construction companies and specialised construction service providers by triggering 

renovation in existing buildings, but in its current form the RLM has not been able to generate new 

business [10]. 

Certifiers as mentioned earlier, have a key role in the quality of the RLM and in influencing the 

owners. However, lack of knowledge, low prices for their services and lack of specialised tools, forces 

a simplified process, which might lead to useless recommendations and the loss of credibility on the 

certification system. Training is needed on manyl levels, from how to develop the BRP to how to 

approach building owners. On the other hand, usefulness of the RLM is linked to price. Sometimes 

the price is so low that it is hard to believe that the recommendations can be useful. Having a fixed 

price for a minimum level of accuracy, which should include field visit as mandatory, might help to 

increase the quality of the recommendation report. This must be complemented with mandatory 

                  



   
 

   
 

training and clear guidelines on how inspections should be carried out. Guidelines and training 

content can be joined with the HVAC system reports. Research projects developed under European 

frameworks such as EPA-ED [83] and ENFORCE [19] as well academic research on energy audit 

techniques [84-87], have already proposed methodologies and procedures with potential to be used 

in the certification system. Another option that might reduce the cost of the EPC is to request a single 

inspection of the building. Base information can be used for future certificates by updating the state 

of the building, as proposed by the iBRoad project [109] and the building renovation passport 

concept reported by BPIE [104]. This is further supportd by EuroACE [110] which recommends that 

requirements regarding the EPC on the current directive should be modified in order to  introduce 

the building renovation passport.  

6.3 Support 

Facilitating the access to energy efficiency, financing needs to become a key priority at the EU and 

Member State level, and a set of key actions needs to be taken to get on track to meet the EU’s long-

term targets. Since various barriers (long payback period, uncertainty about energy prices, lack of 

relevant and understandable information for investors, etc.) are undermining the attractiveness for 

traditional investors to finance energy efficiency measures, an efficient financing framework needs to 

be developed that ensures an optimal interplay between public and private actors. However, in order 

to maximise the effectiveness of tools like ENERFUND, a parallel policy of standardising and opening 

data sources, and particularly opening the EPC databases, should be adopted [51]. Examples of 

programs to overcome financial barriers can be seen by the More-Connect project [111]. Here zero-

energy renovation was achieved in social housing through 25 or 30-year loans, where the energy bill 

is considered as the capital and interest for the loan. Other innovative financial mechanisms are the 

pay-as-you-save schemes (green deal) implemented in the UK, Woningpas in Belgium linking the EPC 

with financial incentives, Energiesprong initiative in the Netherlands [110], and Property Assessed 

Clean Energy financing (PACE) implemented in the US. Extensive research on how to finance 

                  



   
 

   
 

renovation has been done by the Joint Research Center [112], which stated that there is no single 

bullet for the renovation financial issue, due to the complex nature of the sector, but together with a 

set of policies, financial schemes can overcome some of the barriers preventing renovation.  

CONCLUSION 

The regulatory framework in the directive does not limit the design or implementation of the RLM. 

On the contrary, it allows it to be interpreted in different ways. However, the requirements should 

be more specific in order to ensure minimum quality standards, and a homogeneous implementation 

among MSs. 

Through the identification of some ambiguous definitions and of too flexible obligations, it is pointed 

out how the directive has been applied in various MSs and the differences that this entails. The 

aspect that requires most attention and might strengthen the use of recommendations in the EPC, is 

the cost-effectiveness. By introducing a methodology for its calculation and implementation, the 

recommendations prepared by the certifiers might achieve a larger impact. Another aspect that 

needs more attention, is the training of the certifier. Both have been interpreted differently by MSs, 

producing different levels of requirements for certifiers and recommendations. 

The main goal of the directive is to increase the renovation rate and move inefficient buildings onto a 

more sustainable path. One of the tools designed to work in that direction is the RLM. However, 

many barriers are preventing its implementation. There is evidence that the information covered in 

the recommendation report is, in some cases, not designed to target owners, which leads to a lack of 

understanding of the benefits of and means to implement the recommendations. As well, lack of 

awareness on financial support and scarce information on the cost of implementing the 

recommendations are gaps that discourage building owners to perform renovation. Besides the care 

that the delivery of information requires, there must also be reliability. It is clear that the assessment 

from the labelling will not match the actual energy used. However, the recommendations should 

deliver reliable savings and payback times. If the same data is used to calculate the energy labelling 

                  



   
 

   
 

assessment and the profitability, it is not clear how accurate and reliable this can be. To measure the 

impact of the implementation of the directive, data needs to be captured in a way that can be 

properly analysed. This is a process that still shows some room for improvement.  

The key aspects found in the research that can provide great impact on the performance of the RLM, 

are the definition of cost-effective methodology, training for the certifiers on building inspection, and 

linking financial opportunities with the recommendations. Relevant studies have already been 

explored these areas which can be adapted to suit the certifications system. 

This study presents limitations. The information gathered attempts to give an overview of the RLM 

based on a limited number of countries. Despite the effort to find scientific journal articles to fill the 

gap on the RLM performance and its applications, a large part of the literature presented comes from 

reports requested by the EPBD. This indicates that the RLM is an area barely explored by researchers 

and decision makers. More attention should be directed to the RLM. In particular, establishing how 

an evaluation of existing residential buildings should be carried out could lead to the generation of 

recommendations that are effective, realistic and well thought out under a long-term intervention 

plan. Studies should not be limited to the EPC. The development or strengthening of other tools 

could also be beneficiated, such as the building renovation passport, upon which, up until the time of 

this review, we have not found any critical studies. 
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