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Executive Summary 

he potential for making energy savings in the building sector is widely recognised, 

especially through the refurbishment of existing buildings. However, as in other areas of 

energy efficiency, progress has been more difficult to achieve than anticipated. The 

Energy Performance of Buildings Directive (EPBD) (Directive 2002/91/EC) is the main EU 

policy instrument to improve the energy performance of buildings. Among other measures, it 

introduced a framework for energy performance certification, with a deadline for all Member 

States to bring into force the necessary laws, regulations and administrative provisions by 

4 January 2006. 

Energy Performance Certificates (EPCs) must include reference values, such as current legal 

standards, in order to make it possible for consumers to compare and assess energy 

performance. They must also be accompanied by recommendations for cost-effective 

improvement options to raise the performance and rating of the building. The recast of the EPBD 

in 2010 (Directive 2010/31/EU)1 strengthened the role of EPCs, for example by demanding 

publication of the energy performance indicator of the EPC at the time of advertising a building 

for sale or rental rather than only at the time of signing a purchase agreement or rental contract. 

Provision of clear and reliable information at affordable cost and at the appropriate time to 

prospective tenants and buyers is crucial for making energy efficiency investments more 

attractive. The EPC can thus be expected to provide an incentive for builders and owners to 

invest in improving energy efficiency, as it can be hypothesised that improving the energy 

performance of a building should lead to higher sale prices and rents on the market.  

This study explores whether there is a link between the energy performance of buildings as 

expressed by EPCs and their value, whether rented or sold; in other words, whether or not the 

EPC energy rating of a property has an effect on the purchase or rental price when a property is 

listed or transacted.  

The methodology involved first carrying out a literature review to identify existing evidence on 

the possible link between energy performance certification and the value of a building. A review 

was carried out of 22 studies that use the hedonic regression method to examine whether energy 

performance certification affects property values. This was followed by an assessment of EPC 

schemes in a selection of EU Member States and regions. The assessment aimed at analysing 

country-specific information and the differences in certification schemes implemented in order 

to support the interpretation of the results of the econometric analysis in this study. A poorly 

designed certification scheme and requirements, insufficient enforcement, low public awareness 

or acceptance, or the quality of the personnel carrying out audits can all affect the manner and 

extent to which certificates can influence the market. 

The next step was to identify datasets for the various countries and regions that combine EPC 

ratings and data on sales prices and rents. It is perhaps an important indicator of the level of 

implementation at Member State level at the time of writing that accessing this data was 

                                                                    
1
 Directive 2010/31/EU of 19 May 2010 on the energy performance of buildings (recast). OJ L 153 of 18.6.2010, p.13. 

T 
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difficult. In particular, several countries’ EPC registers cite data protection as an obstacle to 

providing a sample of data, due to the inclusion of addresses. DG ENER supported the project 

team in this regard and good data coverage was achieved that allowed analysis of different 

factors, e.g. rental and sales, urban and rural, warmer and colder climates, houses and 

apartments. Datasets were obtained for Austria (Vienna and Lower Austria), Belgium (Flanders, 

Wallonia and Brussels-Capital regions), France (Marseille and Lille), Ireland and the UK (Oxford). 

The EPC schemes of Cyprus and Portugal were also assessed but datasets combining EPC ratings 

and transaction prices could not be obtained for these two countries. 

An econometric model was established and regression analysis carried out for each dataset, with 

results for both sales and rental sectors, where possible. A standard hedonic price regression 

model was used, whereby the price (sales or rental) of an individual property was expressed as a 

function of a series of attributes, such as size, number of bedrooms/bathrooms, location and 

energy efficiency. Samples of properties were then used to estimate the price of each attribute. 

The analysis of property transactions and listings from residential property markets in Austria, 

Belgium, France, Ireland and the UK, both sales and lettings, overwhelmingly points to energy 

efficiency being rewarded by the market. The only market where a positive relationship between 

energy efficiency and price was not found was Oxford (UK), where a one-letter (e.g. from C to B) 

improvement in potential energy rating was associated with a 4% lower price, everything else 

being equal. This imprecise negative relationship may result from either age as an omitted 

variable or alternatively the size of the sample available for analysis. 

In other countries and regions, however, the effects of energy efficiency are clear and positive. In 

Austria, the property market in Vienna and the surrounding region was analysed. Based on 

detailed property listings, the effect of a one-letter improvement in energy efficiency is 

estimated at 8% in the sales market and 4.4% in the lettings market. There is also strong 

evidence that the price effect is larger in Vienna than in the surrounding (and less urbanised) 

Lower Austria region. 

Similarly, the analysis in Belgium shows a clear relationship between a property’s energy 

efficiency – as measured by its EPC – and its advertised price or rent. The most detailed analysis 

was of the Flanders market, which showed that a major improvement in energy efficiency 

(100 CPEB points) is associated with a 4.3% higher price on average. The rental effect was 3.2% - 

smaller but still statistically and economically significant. 

Results for Wallonia and Brussels – based on smaller sample sizes, possibly due to the later 

introduction of the certificate in those regions – were in line with those for Flanders. A major 

improvement in energy efficiency is associated with a 5.4% higher price in Wallonia and a 2.9% 

higher price in Brussels. In the rental market, a similar improvement in energy efficiency is 

associated with a 1.5% higher rent in Wallonia and a 2.2% higher in Brussels.  

In France, a strong positive relationship between energy efficiency and the price of a dwelling 

was found for Marseille. Each one-letter improvement in a property’s energy label is associated 

with a 4.3% higher price. This effect is driven by apartments, with no statistically significant 

effect of energy rating on the price of a house. As with Oxford, however, caution must be 

exercised when noting this result, as the sample of houses in Marseille is small. 
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For Lille, there is again a strong positive relationship between a property’s energy label and its 

value, although the effect of a one-letter improvement on value is smaller than for Marseille 

(3.2% compared to 4.3%). This runs counter to the intuition that energy efficiency would be 

rewarded more in regions with greater dependence on energy for comfortable conditions of 

habitation. In the case of Lille, it is houses rather than apartments that drive the relationship 

between energy efficiency and property values. Each one-letter improvement in label is 

associated with a 4.7% higher price, while for apartments the effect is 1.5% and only marginally 

statistically significant. 

Finally, with Ireland there are again clear indications from the property market that energy 

efficiency is rewarded. The effect of a one-letter improvement in energy efficiency is estimated 

at 2.8% in the sales market and 1.4% in the lettings market. Due to the long-running nature of 

the Irish dataset, it is possible to examine the relationship over time. The effect in the sales 

market fell between 2009 and 2011, but was as large in 2012 as it had been in 2009. The 

introduction of mandatory display of EPC rating in advertisements in early 2013 may have an 

impact on the relationship between property prices and energy efficiency in Ireland. 

A number of segments would benefit from further study with larger datasets to not only enhance 

the precision of the estimated effects but also allow further robustness checks and analysis by 

market segment (region, property type or period). As it stands, there are a number of additional 

points that emerge from the analysis undertaken here. 

Effect of one-letter improvement in energy efficiency  
on prices and rents in the Irish property market (2009-2012) 

 

Firstly, comparing results for sales and lettings segments allows an important distinction to be 

made between immediate value (the ongoing service offered through energy efficiency of 

savings on bills, etc.) and the long-run impact (the higher asset value of the property when 

resold). Renters only enjoy the first of these benefits, and thus help distinguish between the two.  

In all three countries for which information on both sales and rental markets was available – 

Austria, Belgium and Ireland – the estimated rental premium for energy efficiency was smaller 

than the estimated sales price premium. This suggests that owners reap a benefit that is 

0.0% 
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additional to the ongoing monthly benefits, i.e. reduced energy bills, which accrue to all 

occupiers including tenants. 

Secondly, comparison across countries and regions potentially allows comparison of the effect of 

energy efficiency across schemes and climate types. There is contrasting evidence about how the 

energy efficiency premium varies by location. In Ireland and in Belgium, the effect is smaller – in 

percentage terms – in cities than in more rural areas. This seems plausible, as potential savings 

(in €/m2 terms) would not vary much by location, while the €/m2 cost of a dwelling will be 

significantly greater in central urban areas. 

Nonetheless, in Austria, the evidence is to the contrary: the percentage effect is larger in Vienna 

than in the surrounding area. An alternative explanation may lie in market conditions. In the 

falling Irish market, conditions were tougher in rural areas, meaning that energy efficiency is a 

criterion of differentiation. A similar effect might be at work in Belgium, where the market in 

2012 was largely static in real terms (up 2.7% in nominal terms, in mid-2012). In Austria, however, 

the real estate market was booming in mid-2010 (+10% year-on-year, and even greater in 

Vienna). Further research on whether market conditions matter to the value market agents place 

on energy efficiency ratings would be necessary, but comparing across countries, the percentage 

effect of the EPC appears stronger where selling conditions are easier. 

Listings data were used for Austria, Belgium and Ireland. Recent research has highlighted that 

listings offer a good proxy for transaction prices, even in extreme market conditions, capturing 

variation both over time and across space. Nonetheless, properties listed for longer without 

successful sale or lease may be associated with lower transaction prices, everything else being 

equal. This may understate the effects of energy efficiency on property market outcomes, if 

energy efficiency is positively correlated with general property quality, and quality in turn is 

positively correlated with faster sale or lease. 

Each country operates its own specific EPC scheme, and for that reason cross-country 

comparisons must be made with caution. Nonetheless, in each country, a one-letter 

improvement in EPC is likely to be interpreted by consumers as a significant improvement in 

energy efficiency, as would a 100-point improvement in the CPEB scale in Belgium. Using that 

benchmark, an overview of the effect of a significant improvement in energy efficiency across all 

markets covered in this study is shown in the figure below. 
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Effect of one-letter or equivalent improvement in EPC rating  
across a selection of European property markets (see also notes in the main report) 

 

In interpreting the above results, it may be important to bear in mind the nature and state of 

implementation and uptake for the individual EPC schemes concerned, which has varied a lot 

until now. For example, the proportion of sales transactions accompanied by an EPC has varied 

across Member States – from 10% (Cyprus) to 20% (Austria) to around 95% (UK) to virtually 

100% (Portugal, France). Take-up is increasing steadily over time as awareness grows and in 

particular as legislation is implemented. However, although a significant proportion of 

transactions are accompanied by an EPC, it is sometimes provided only at the moment the 

contract is signed, i.e. too late in the decision-making process to have an impact. Ongoing 

implementation of the recast EPBD, in particular the requirement to display the EPC as part of all 

property advertising, can be expected to have a big impact on awareness of the EPC and its 

importance as a factor in decision-making. 

The full potential of EPCs is not yet being reaped. Member States should be encouraged to 

continue to focus on quality assurance of the EPC, and improve public trust in and understanding 

of the label (via communications campaigns). Aside from awareness of the existence of the EPC 

and its energy rating, it will be important to improve the understanding among buyers and 

renters of the benefits of a better rating in practice, in particular on their energy bills. As things 

stand, there is still a certain amount of confusion as to the meaning and derivation of the rating, 

and the costs and benefits of making improvements. 
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Chapter 1: Introduction 

 

he EPBD is the main EU legislative instrument to promote energy performance of 

buildings, taking into account cost-effectiveness and local conditions and requirements 

(energy consumption in buildings is highly influenced by local climates and cultures). As 

well as minimum energy performance requirements and inspection of boilers and air 

conditioning systems, starting in January 2006, energy performance certification has been 

introduced albeit on a gradual basis and at different speeds depending on the Member State or 

region. Member States could opt for an additional period of three years (Article 15.2). The final 

deadline for all Member States to implement a mandatory energy labelling scheme for new and 

existing buildings or building units (e.g. apartments), along with periodic certification of public 

buildings, was therefore 4 January 2009.  

The recast of the EPBD in 2010 clarified some aspects, strengthened others, extended the scope 

and promoted the role of the public sector. In particular, it strengthened the role of EPCs in 

raising awareness of better energy performance of buildings by demanding publication of the 

energy performance indicator of the EPC at the time of advertising a building for sale or rental 

rather than only at the time of signing a purchase agreement or rental contract. Quality will also 

improve with the recast EPBD because Member States will be obliged to implement independent 

control and random checking. 

Under the EPBD, EPCs must include information on the energy needs/consumption of a building 

including reference values in order to make it possible to compare and assess the energy 

performance of the building. EPCs must also include recommendations for cost-effective 

improvement options to raise the rating of the building. In most countries, ratings are expressed 

on a letter scale (e.g. A to G, where A is very efficient and G is very inefficient). In others, e.g. 

Germany, a continuous scale is used. For existing buildings, the potential rating (including 

possible improvements) is sometimes displayed on the certificate along with the current rating, 

and/or a benchmark (e.g. for a similar average performing building). The EPBD requires that 

EPCs be issued by independent assessors using a standard calculation methodology, in such a 

way that energy performance can be compared to reference values (e.g. buildings of the same 

type) by prospective buyers, tenants, owners, occupiers, investors, etc.2  

As the EPBD is a framework piece of legislation, and given the subsidiary principle in the EU, 

there is significant room for Member States to detail the mechanisms and manner of 

implementation. The implementation of energy performance certification in the EU-27 reflects 

the diversity of Member States and regions. Implementation and effectiveness vary from country 

to country and region to region depending on a range of factors including the local political and 

legal context, and the characteristics of the local property market. The existence of related 

incentives and subsidies at national or regional level needs to be taken into account as well. In 

                                                                    
2
 All of the countries and regions in this study rely on calculations, with the exception of Flanders for public buildings 

and France, which uses a combination of calculations and measurement. 

T 
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general, it can be said that low ambition in implementation leads to certification schemes of poor 

quality, i.e. not providing sufficient and accurate information or the necessary quality control.  

The basic idea behind certificates is to create information that such actors can use to make more 

informed decisions and integrate energy efficiency (and fuel costs) into their decision-making 

process (or in the case of occupiers of existing buildings, to inform them about possible 

improvements to reduce energy demand and operating costs). The information stemming from 

the issuing of an EPC should provide an incentive for builders and owners to invest in energy 

efficiency, as it can be hypothesised that the improvement of the energy performance of a 

building should then also lead to higher transaction prices and rents on the market.  

Provision of clear and reliable information up-front and at affordable cost to prospective tenants 

and buyers is crucial for making energy efficiency investments more attractive. EPCs and the 

EPBD in general have certainly brought the subject of the energy efficiency of buildings onto 

political agendas, into building codes and to the attention of citizens. However, it is difficult to 

quantify their full impact at European level because of the highly disaggregated nature of the 

sector, the complementarity of energy improvements to other policy objectives, uneven 

transposition and lack of proper monitoring.  

1.1 Study outline 

The motivation for this study is to demonstrate whether there is a link between the energy 

performance of buildings (or building units) as expressed by EPCs and their value whether rented 

or sold; in other words, whether or not the EPC rating of a building has an effect on the sale or 

rental price. We achieve this by performing detailed econometric analysis on combined datasets 

of EPC information and data on sales prices and rents. As each EPC scheme and country or region 

is different, it can be expected that the strength of any such effect will vary. The underlying policy 

regimes are thus assessed in a harmonised way and overall conclusions for policy makers drawn. 

The methodology followed involved first carrying out a literature review into the link between 

energy performance certification and the market value of a building. Next, the EPC schemes 

within the scope of this study were assessed because a poorly defined certification scheme and 

requirements, insufficient enforcement, low public awareness and/or acceptance, low quality 

personnel carrying out audits, etc. will affect the way the certificate influences the market. In 

order to be able to properly interpret the results of the econometric analysis, it is therefore 

important to gather country-specific information and set out the differences in certification 

schemes. 

All things being equal, the more effective the implementation, the more likely it is that a link 

between energy class and value can be established. Of course, a number of noise factors can 

obscure this and therefore we have also sought to establish whether there are additional factors 

outside the issue of implementation that may affect the reception of energy labelling and its 

capacity to influence the market.  

It is important to note that datasets were not readily available – this is an important finding in 

itself as it hinders policy research, monitoring and evaluation. In particular, several countries’ EPC 

registers cite data protection as an obstacle to providing a sample of data, due to the inclusion of 
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addresses. We therefore investigated solutions and alternatives in consultation with DG ENER in 

this regard. In the end we achieved good sectoral coverage, e.g. rental and sales, urban and rural, 

warm and cold climates, and obtained detailed datasets for France (Marseille and Lille), Ireland, 

Belgium (Flanders, Wallonia and Brussels-Capital regions) and the UK (Oxford and region), and a 

smaller dataset for Austria (Vienna).  

An econometric model was established and run for each dataset, and useful results for both sales 

and rental sectors were obtained. In the final chapter, policy implications are discussed and some 

recommendations provided.  
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Chapter 2: Literature review 

2.1 Scope 

This chapter reviews the literature on the link between energy performance certification and 

property values. It looks at the existing applied economic research and other literature on the link 

between an EPC of a building and the value that building yields in rent/sale.  

The chapter is structured as follows: we start by considering why we should be interested in the 

relationship between energy performance certification and property value at all. We place energy 

labelling in the broader context of policy instruments that can be used to transform the market 

for a given good towards greater energy performance. Next we outline why energy performance 

certification can be expected to affect property value. We move on to examine the empirical 

evidence that energy (or broader environmental) performance certification schemes affect 

property values as reflected in transaction data on sales and rentals. Finally, we provide some 

concluding remarks on what the literature reviewed suggests about the link between energy 

performance certificates and the value of property now and in the future.  

We are primarily interested in literature that investigates, through empirical analysis of 

transaction data, whether it is possible to link the presence of an energy performance certificate 

to a positive effect on the value of a property. More broadly, we are interested in literature 

concerned with why the energy performance certification of property can be expected to have a 

positive effect on property value. As the former literature is limited at present, especially insofar 

as EPC schemes are concerned, and as the latter can provide a useful framework and will be 

important to inform the conclusions for policy makers, we look at both. 

2.2 The market transformation policy approach 

The labelling of different product groups is a well-established EU-level policy practice. First 

attempts probably go back to Directive 79/530/EEC on the indication by labelling of the energy 

consumption of household appliances. It is an approach that now covers not only lighting and 

domestic and professional appliances but also cars and buildings (under different Directives). 

Similar debates took place about whether and how to implement these schemes, with variations 

depending on the product group and policy community involved.  

The rationale for any labelling scheme is as an enabler; it is a policy intervention that facilitates 

but does not guarantee a certain outcome. In order to fulfil this role it must be well implemented, 

e.g. labels should be visible to the public and the level of energy performance presented on the 

label must be accurate. There are opportunities to enhance the effectiveness of a labelling 

scheme and we return to the issue of implementation later in this study.  

Energy and other environmental labelling schemes make visible in the market a dimension of a 

product that is not easily visible, in this case energy performance. In the absence of information 

from sellers about the energy performance of properties, the added value of a well-insulated 
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building would not be reflected in the transaction price or rent, which may in turn dissuade 

owners from making energy-saving improvements – especially if they are planning to rent their 

property or sell it in the short term.3  

Following Lancaster (1971), any product can be understood as a bundle of characteristics. Some 

of these characteristics will be more visible than others. Energy and other environmental 

labelling schemes provide the basic conditions for the buyer to take into account this dimension 

of a product. In the absence of such labelling schemes it is more difficult to compare products on 

this basis; it requires much greater determination and technical insight on the part of the 

consumer.  

Information will only produce an effect if energy performance is regarded as a salient attribute by 

buyers/renters, or if sellers/landlords anticipate that it will become a salient attribute in the future 

and bet on this market such that the choice facing the buyer becomes structured in this direction.  

In order to achieve a sufficient quality of implementation, a number of social practices and 

practitioners need to be mobilised. This is quite explicit in the framework directive on product 

labelling (Directive 2010/30/EU) for example, which places specific responsibilities on 

manufacturers and retailers. The aim is for all relevant actors to take account of and act on the 

new information: for buyers to integrate it into their purchasing decisions, for intermediaries to 

integrate it into their advice, and finally for sellers to react to (and anticipate) a shift in buyer 

preference. There are numerous links in this chain that require careful attention in order for this 

to happen. 

Labelling schemes are best understood in the context of a broader market transformation 

approach. As the name suggests, the approach aims to transform or shift whole markets. It grew 

out of product policy and has more recently been applied to the complex area of transforming 

property markets (Fawcett and Boardman, 2009; Killip, 2011a). Simply put, market 

transformation integrates policies into a strategy to ensure that the average product sold moves 

towards greater energy efficiency (Boardman, 2012). There is a normative element to this 

literature insofar as it proposes ways to better integrate policy instruments at different levels of 

governance over time to achieve a given level of energy performance. It is also a perspective that 

can be used to describe and assemble many of the extant public policy instruments. Finally, it is a 

perspective that can be used diagnostically to examine whether there is sufficient strategic 

ambition and tactical integration in a given policy area.  

Killip (2011a) explains market transformation as an approach to policy making and programme 

design that aims to improve the energy performance of whole stocks of energy-consuming 

products in a market economy (Geller and Nadel, 1994). He identifies some of the common 

themes of the approach as the provision of information to help consumers make informed 

choices at the point of sale; rewards and incentives for innovation at the best-performing end of 

the market; and mandatory minimum standards for performance to remove the worst 

performing products (Hinnells and Boardman, 2011). Killip points out that the detail of individual 

programmes to improve the stocks of different appliances takes account of the technical design 

of the appliance and the condition of the market for it before market transformation 

                                                                    
3
 In this respect, the housing market may be similar to the market for second-hand cars, as described in Akerlof (1970). 

Not only is there lack of information but the second-hand segment is very large.  
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intervention. Background research and stakeholder engagement for the market in question are 

important early steps in the process.  

The combination of instruments into a strategic framework maximises the effectiveness of each. 

As some of these instruments are mainly at EU level and others at Member State level, the 

challenge of combining them into a coherent whole with sufficient clout is of course not an 

insignificant challenge. The value of labelling, whether for appliances, equipment, vehicles or 

buildings, should therefore not be understood in isolation but as an essential (enabling) part of 

driving innovation for better energy performance in a given market (Hinnells and Boardman, 

2008). 

2.3 Market transformation in property markets 

Building on earlier work by colleagues at the Environmental Change Institute, University of 

Oxford, Killip (2011a) reflects on the challenges involved in moving from transforming product 

markets to transforming much more complex property markets. He focuses his discussion on 

existing residential buildings. Existing buildings are in terms of scale more important and in terms 

of complexity more difficult to get right than new build. There will be differences with non-

residential property, but the overall argument is likely to apply to both. 

Killip argues that the EPC creates, for the first time, a link between two separate markets: the 

market for property transactions (including sales and rentals) and the market for refurbishment 

(including installation of energy efficiency measures, installation of micro-generation 

technology, and a general set of services referred to as repair, maintenance and improvement 

(RMI)). Within the market for refurbishment, the market for RMI is by far the most dominant in 

value and Killip suggests that significant savings can be made in cost and disruption by seeking to 

integrate energy-saving refurbishments with the “normal” operation of this market. The link 

between the two markets is created through what Killip refers to as the “dual rating” of the EPC, 

which in the UK contains both a current rating and a potential rating. That is, the current rating of 

a property and where it could get to if the Article 3 § 2 (Directive 2002/91/EC) recommendations 

were followed.  

It should be noted that although this is the form of the EPC in the UK, Directive 2002/91/EC only 

required the certificate to be accompanied by recommendations for the cost-effective 

improvement of energy performance. The text in the recast directive (Directive 2010/31/EU) has 

been expanded but still does not specify something as concrete as a dual rating.4 It might be 

argued though that the requirement to show recommendations as to the potential for 

improvement still creates the link identified by Killip, although depending on the format chosen 

for the certificate in a given Member State this may be more or less transparent.  

This principle, of showing the potential for improvement through the recommendations, was an 

innovation compared with appliance labelling, a recognition that improvements to the energy 

performance of buildings are not achieved through product replacement but through the 

                                                                    
4
 The recast Directive requires that the EPC shall include recommendations for the cost-optimal or cost-effective 

improvement of the energy performance of a building or a building unit (Article 11 § 2), unless there is no reasonable 
potential for such improvement compared to the energy performance requirements in force. 
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provision of a refurbishment service (Killip, 2011a). In the context of transforming property 

markets, the refurbishment cycle therefore plays a crucial role. 

It is widely recognised that there is huge potential for making emissions reductions in the 

buildings sector, especially through the refurbishment of existing buildings. But the challenge in 

accessing this potential should not be underestimated. Killip points to several studies of the UK 

residential sector and makes the point that modelling studies tend to be based on system 

components (elemental U-values) without allowing for a margin of error in installation, and thus 

effectively assume the quality of installation to be perfect. In addition, innovation in buildings 

may require innovation not only in the construction sector, but also among professionals to 

implement new professional practices and building users to break out of old routines and learn 

and establish new ones. Studies such as the Probe studies of “post-occupancy” by the Better 

Building Trust5 for example have shown that low-energy buildings often do not meet their 

promise, for a variety of reasons. All of this jeopardises the potential savings from buildings, 

whether based on a purely technical assessment, cost-optimality or cost-effectiveness. 

Killip argues that in order for market transformation to be successful in the building sector, it 

must take account of the conservatism of the construction sector, and the nature of innovation in 

that sector. This, it is argued, takes place in ways that are hidden from the conventional metrics 

of innovation such as R&D spending and patent applications. While such indicators relate to 

innovation of new technology, construction is as much about the process of putting new 

materials together as it is about the materials themselves. Drawing on the work of Harris and 

Halkett (2007), three aspects of innovation in the construction sector are identified, with 

implications for developing market transformation policies for the building stock: 

 Innovation in construction is highly non-linear: it derives from evolving working 

practices, project collaborations and problem-solving; 

 Innovation is driven by regulations, client demand and skills supply; 

 Innovation takes place between construction companies, consultants and 

clients, not in the R&D lab. 

Policy makers, argues Killip, should engage with this very different way in which the industry 

innovates: the emphasis is on experimentation, for which the impetus needs to come from 

regulation (in the absence of significant client demand). On the basis of his analysis, Killip 

proposes a model of market transformation based on continuous improvement through industry 

engagement. At the heart of the model is the idea of energy standards being developed in 

parallel with the necessary vocational standards.  

It is worth going into what Killip (2011a) proposes in a little more detail as it sets the EPC not only 

in the context of a wider set of market transformation policy instruments, but also very firmly at 

the heart of the interaction of multiple markets and practices that are required to be mobilised to 

secure the transformation of the building stock.  

Mobilising the interest and co-operation of the various actors in such a diffuse sector is a 

challenge in itself, and one that hinges on the perception among industry members of the future 

                                                                    
5
 See www.usablebuildings.co.uk. 
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size of the market. Voluntary schemes, demonstration projects and pilots can all inform the 

process, but they do little to stimulate the mass market. Regulation through a mandatory energy 

performance standard, announced several years in advance in order to give the industry time to 

invest in supply chains and training, is a key part of the process of industry engagement.  

In order for minimum performance standards to be delivered on the ground, they need to be 

matched by a vocational standard. These standards will not achieve market transformation on 

their own, but nor will the other policy tools achieve it without this dual set of minimum 

standards being in place.  

Monitoring, evaluation and dissemination need to underpin the entire process, so that the 

lessons from one round of innovation are fed all the way through the compliance regime; and the 

lessons from that round of compliance testing feed back into the next round of innovation. A 

central co-ordination body is needed because there are multiple sources of information in the 

system of markets that make up the current delivery mechanism for refurbishment. The EPC, the 

building industry, product manufacturers, estate agents, finance brokers and compliance 

checkers all need to be working to the same set of standards in order to minimise the risk of the 

whole exercise unravelling.  

The institutional framework to manage such a programme does not currently exist although 

different aspects of the knowledge and expertise required can almost certainly be found in 

various places. The challenge for national administrations is to bring disparate capabilities 

together by combining several key roles: co-ordination and engagement of multiple groups of 

stakeholders; development of energy standards based on field trials and technical studies; 

simultaneous development of occupational standards in collaboration with relevant bodies; 

liaison with manufacturers and wholesalers of products, including product innovators; co-

ordination of the energy standards with the detailed workings of the EPC; better understanding 

of how occupants behave in real-life refurbished houses and the impact that has on consumption 

and CO2 emissions. 

Killip’s discussion focuses on existing buildings. These are the most significant challenge in 

securing energy and carbon savings from the building sector. But it is also important to ensure 

that today’s new buildings do not become the problem buildings of the future. A clear roadmap 

has been set out at EU level as regards new buildings, with these required to be nearly zero 

energy by 2020 (or 2018 in the case of buildings owned and occupied by public authorities). 

2.4 The link between energy performance labelling 

and property values 

There are several ways to think about the value of property (Sayce et al., 2010). In the context of 

this study, we are most interested in the value of property in exchange, i.e. as value is revealed 

through transaction, either rental or sales. When looking at the value of property in exchange, it 

is important to bear in mind that the housing market is subject to complex social processes in 

which a wide range of actors intervene. 
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Interest in energy performance of buildings and building values is not new. Brounen and Kok 

(2011), for example, refer to literature from the United States on the residential sector from the 

mid-1980s (Laquatra, 1986; Gilmer, 1989; Dinan et al., 1989). The concern then, as now, is 

whether an investment in improving energy efficiency will be reflected in the value of a building.  

There are several reasons to be interested in this. To the extent that a building with better energy 

performance costs more to build, and this is not necessarily the case, it is of course interesting to 

know if this additional investment can be recovered and if it leads to any additional return to the 

investor. A similar argument applies in the context of the renovation of existing buildings. At the 

more entrepreneurial end, it may also simply be interesting to know if the buyer is willing to pay 

more (a premium) for buildings with better performance, irrespective of whether or not these 

cost more to build. Another way of looking at this is in terms of the capacity of buildings with 

better energy performance to better preserve their value going into the future (future-proofing) 

e.g. in the face of changing demand and regulatory requirements. Finally, this kind of 

information can be of interest because it can encourage market actors to invest in the better 

energy performance of buildings. 

Many expect the energy performance of buildings to affect the value of buildings because it 

saves money and is also in line with changing social norms vis-à-vis the environment. The energy 

performance of buildings is also expected to affect the monetary value of property because there 

are numerous other benefits associated with buildings that are more energy efficient, i.e. energy-

efficient buildings provide a greater level of services (see Ürge-Vorsatz et al. (2009) for a 

comprehensive review).  

Lancaster (1966) opened the way to relating the features of a consumer good to the services that 

it provides. For example, a house can be decomposed into various features, such as size, number 

of rooms, number of bedrooms and bathrooms, presence of a garden, etc. These features are 

indispensable for consumers to get services from their house (e.g. a good night’s sleep, a shower, 

etc).  

For a given amount of services, energy performance affects running cost. If the running costs 

associated with two homes are different for the provision of identical services, the price of living 

in those homes (as an owner or a tenant) should take that difference into account. Because the 

net present value of goods providing the same utility to consumers should equalise, the price of 

two goods providing the same services but with different energy efficiency levels should not be 

the same. 

Furthermore, buildings account for around 40% of energy demand and savings are more easily 

achieved than in some other sectors. As energy mixes in most countries remain dominated by 

fossil fuels, better energy performance in the buildings sector is therefore very important in 

fighting climate change and improving security of supply. Although there is a very significant way 

to go before this is integrated in the behaviour of individuals and institutions, it should (in 

principle) lead to a change in what is valued in society, including how energy efficiency is valued 

when purchasing or renting a property. Several of the authors reviewed expect this to happen in 

the real estate market under certain conditions (e.g. McNamara, 2008; Sayce et al., 2010). 
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2.5 Barriers to change 

Perhaps surprisingly then, the transformation of the building stock towards greater efficiency has 

been slow to happen. Numerous reasons have been identified and studies on barriers to energy 

efficiency in buildings and other sectors are legion. In this section we briefly review some of the 

reasons why efficiency performance should in principle count and the barriers to making it count. 

Advocates of energy efficiency have been asking since the 1970s why progress on energy 

efficiency is not happening more quickly. On one level progress is happening, and analysis 

undertaken for the European Commission (EC, 2011a) shows that energy efficiency has in fact 

been the most important energy resource. However, at the same time, we are not succeeding in 

taming our overall demand for energy, and the environmental concerns about energy have 

sharpened over time as we have come to recognise the threat of climate change, so more is also 

expected from energy efficiency. 

Numerous reasons why progress on the energy performance of buildings is not happening more 

quickly have been identified. Bloom et al. (2011) provide a good list in the context of the 

residential sector including transaction costs, lack of information among buyers/tenants, 

uncertainty of energy savings, split incentives (principal-agent problem) and initial capital cost.  

Fuerst and McAllister (2011b) rehearse a number of the challenges in the context of a broader 

paper on the uptake of sustainability features in the commercial property sector including split 

incentives, risk aversion, high discount rates and skills shortages inter alia.6 

In order to get an overall picture of why change has been slow, it can be helpful to map the 

dynamics of property through an actor-based model. A number of attempts have been made in 

recent years, mostly focusing on a limited number of actors (e.g. Guy, 2002; Guy, 2006; Pett and 

Ramsay, 2003; Schiellerup and Gwiliam, 2009; Killip, 2011b; Nösberger et al., 2011). An example 

of this is the idea of the “vicious circle of blame” attributed to David Cadman (Keeping, 2000): 

Figure 1: The vicious circle of blame 

 

                                                                    
6
 Many office buildings have already been renovated and image may be important. The shopping and leisure sector is 

particularly complex because a large part of the market is small shops with diverse activities. Educational buildings 
meanwhile are mostly owned by local authorities or national administrations. 
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The idea of the vicious circle of blame is to show how different actors in the (commercial) 

property market (e.g. occupiers, contractors, developers, investors) are ready to take action but 

depend on, or say they depend on, other actors to take action before they can respectively 

demand, build, commission or fund sustainable buildings. The dynamics are likely to be similar in 

the residential market and indeed Bloom et al. (2011) make a very similar observation about the 

United States residential property market: “for energy-efficient building practices to become 

more prevalent, it must be established that homebuyers are willing to pay more for energy-

efficient homes”. 

Information will play a key role in breaking the vicious circle of blame and in this context the role 

of intermediary actors such as property agents and especially valuation professionals are often 

posited as key (e.g. Guertler et al., 2009). Pett and Ramsay (2003) provide a rather extended 

version of the vicious circle of blame in the context of a discussion of the office sector, with a 

larger number of actors. 

For Lorenz and Lützkendorf (2008a), who write from a valuation perspective, the mainstreaming 

of sustainable property investment and management is constrained by a “misalignment between 

suppliers and those demanding property assets for occupation and/or investment”. However 

they argue that the vicious circle can be broken by providing actors with appropriate feedback on 

both the environmental and social aspects of building performance as well as on its various 

interrelations with financial performance and property value. They argue that not only the 

involvement of the construction industry but also property professionals, banks, assessors and 

certifiers as well as research and educational institutions “is an absolute necessity”.  

According to the authors, the interplay between all these different actors as well as the 

information flow needs to be organised in such a way that knowledge regarding the benefits of 

sustainable buildings pervades all areas and is accounted for within the highly influential 

processes of valuation, investment counselling and risk analysis. If building owners and investors, 

the authors go on, know nothing or very little about the real performance of the buildings they 

buy, use and operate, then these buildings cannot be improved systematically in pursuit of both 

individual and collective well-being. The alternative, they suggest, is for property professionals to 

begin assessing and reporting the value creation through sustainable design, incentivising 

change and more sustainable behaviour.  

Lorenz and Lützkendorf (2008a) argue that the added value attributable to sustainable design 

will underwrite a restructured approach and a radical change in how we understand and value our 

built environment and that the end result will be the emergence of a proactive, self-perpetuating 

loop driving further change and even more sustainable behaviour – in other words a virtuous 

circle instead of a vicious circle. In their paper, the authors illustrate this virtuous circle, which 

contains a larger number of actors than Cadman’s vicious circle and which is notably framed by 

the actions of policy makers, creating a supportive legal framework. 

The authors go on to argue that a precondition for assessing and reporting value creation 

through sustainable design and for installing appropriate feedback mechanisms within the 

property sector lies in overcoming existing information asymmetries. They suggest that what is 

needed is a systematic description of major characteristics and attributes of buildings for various 

purposes such as valuation, risk assessment and certification. They put forward the idea of 

“building passports” as an “information container” to support the exchange of information 
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between actors in the property and construction markets. While Lorenz and Lützkendorf start 

from a valuation perspective and Killip (2011a, 2011b) starts from a refurbishment perspective, 

they share the basic insight of the need to link up different markets to enable improvement in 

energy performance and situate energy performance certification as an important part of this 

wider context. 

2.6 Existing energy performance labels for buildings 

Reed et al. (2009) suggest that the current era of rating tools for buildings commenced in 1990 

with the introduction of the BREEAM rating tool (UK), a multi-criteria tool. This was followed by 

numerous other schemes in different jurisdictions, some taking a broader multi-criteria, 

sustainability approach, and others focusing more narrowly on energy (Sayce et al., 2010). The 

French HQE scheme (multi-criteria), the Swiss Minergie (energy) label and the Energy Star 

(energy) in the United States all began in the 1990s and were followed in the 2000s by various 

multi-criteria schemes such as the US-based LEED, CASBEE in Japan, Green Globe in Canada and 

Green Star in Australia inter alia. The EU framework for the energy performance labelling of 

buildings can be seen as a relatively late starter. However, whereas the other schemes are 

voluntary, requirements under the EPBD are mandatory. 

Winward et al. (1998) distinguish two types of label: endorsement labels and comparison labels. 

Endorsement labels essentially divide buildings into two categories: those that meet the 

specified criteria and those that do not. Only buildings that meet the criteria may be awarded the 

label. Endorsement labels are normally voluntary: it is expected that buildings good enough to 

win a label will wish to display that fact.  

Comparison labels are multi-category: all buildings are attributed a label that classes them from 

“better” to “worse”. To be effective, comparison labels have to cover all goods on the market, 

and are therefore normally compulsory. It is clear that endorsement labels may also be multi-

category (e.g. BREEAM, LEED or Energy Star), but the essential distinction between endorsed 

(i.e. those that are rated) and not endorsed (those that are not rated) is retained. The EPC on the 

other hand is mainly a comparison label showing buildings that are “better” and “worse” from an 

energy performance point of view, in order to shift the market as a whole towards better energy 

performance, but also has an element of endorsement and rewarding the best (A-rated) 

properties. 

2.7 Existing studies of the effect on transaction prices 

In this section we examine existing evidence on whether energy performance certification affects 

property values. As Sayce et al. (2010) point out, many surveys show willingness to pay a 

premium but it is really only in the transaction data (whether rental or sale) that a positive link 

between energy performance certification of a property and its exchange value7 can be shown. 

                                                                    
7
 While Sayce et al., like this study, are concerned with value in exchange (i.e. price), they  are careful to point out that 

market values are only one definition of value and that value in its wider sense can reflect a number of characteristics 
that can be said to provide value (monetary or psychological) to people. The authors point out (as have others before) 



Chapter 2 – Literature review 

 

 
 30 |  

Energy performance certificates in buildings and their impact on transaction prices and rents 
in selected EU countries 

 

This part of the literature review therefore focuses on studies that link transaction data with data 

on energy performance certification. Of the studies we identified, Fuerst and McAllister (2011a) is 

based on appraised value rather than exchange value. Pivo and Fischer (2010) is based on a 

mixture of transaction and appraised value, at least as far as the sales-related analysis is 

concerned. Only three studies address the EPC rating specifically. 

The standard approach to identifying the contribution of any given characteristic of property to 

its value, and therefore also the presence of an energy performance certificate, is some form of 

hedonic regression analysis. Hedonic price regression is a standard tool that has been used in 

various fields of economics since it was formalised theoretically in the economics literature by 

Sherwin Rosen in the 1970s. It is used in environmental, regional and urban economics, for 

example, to assess the value of amenities and disamenities such as proximity to transport 

facilities or potentially hazardous facilities.8  

Hedonic regression is commonly used to estimate the value of individual attributes of a property, 

the prices of which are typically implicit (not observed directly). It is also used by a wide variety of 

organisations to calculate house price indices, as this method corrects for any shifts in the 

underlying basket of properties being analysed. Muldavin (2008) provides a reflection on some of 

the methodological challenges and pitfalls when it comes to assessing the extent to which there 

is a demonstrable link between environmental performance certification and property value. The 

quality and clarity of presentation is unquestionably variable but overall the hedonic regression 

approach is a robust one and widely accepted. 

We thus only included studies that were based on this type of methodology (one study, Griffin et 

al. (2009), was excluded on that basis). The search yielded 22 papers, which were analysed in 

terms of several characteristics (Table 1): 

 Year of publication; 

 Location; 

 Market segment; 

 Scheme; 

 Comparison; 

 Data sources; 

 Sample size; 

 Period; 

 What impact the study addressed (sales and/or rental value); 

 Whether an impact was identified and if so whether it was positive or negative; 

 Magnitude of the impact. 

                                                                                                                                                                                                             
that in a perfect market, value in exchange will reflect all these characteristics accurately and reflect that the property 
market is seldom perfect and that although value may exist for one party, it will not always be fully reflected in 
transaction data. The purpose of energy labelling is to help correct some of the information failures in the market.  
8
 A 1989 study by the US EPA used this method to estimate the effect of energy efficiency improvements on home 

values: Dinan and Miranowski, Journal of Urban Economics, 1989. 



 

  

Energy performance certificates in buildings and their impact on transaction prices and rents in selected EU countries | 31 

Table 1: Overview of past studies and papers 

 Study Location Segment Scheme Status Scheme 
start 

Compares Data Period Sample size 
(labelled) 

Sales / 
Rent 

Price 
increase/
decrease 
(+/0/-) 

Magnitude 

Sales Rental 

1 Miller, 
Spivey, 
Florance 
(2007, 2008) 

United States Office (A rating 
only) 

LEED, 
Energy Star 

Voluntary 2000 
(LEED), 
1995 
(Energy 
Star) 

Labelled to 
non-labelled 

CoStar 2003-2007 643 Energy Star. 
Unclear how many 
LEED. Maybe 248 
as 927 total 
observations. 

Sales + 10% 
(LEED), 
5.8% 
(Energy 
Star) 

n/a 

2 Salvi, 
Horehajova, 
Müri (2008) 

Switzerland, 
Zurich 

Residential Minergie Voluntary 1998 Labelled to 
non-labelled 

Unstated 1998-2008 259 Sales + 7% (single-
family 
homes), 
3.5% (flats) 

n/a 

3 Fuerst, 
McAllister 
(2008) 

United States Office LEED, 
Energy Star 

Voluntary 2000 
(LEED), 
1995 
(Energy 
Star) 

Labelled to 
non-labelled 

CoStar - - Both + 31.4% 
(LEED), 
10.3% 
(Energy 
Star) 

9.2% 
(LEED), 
11.6% 
(Energy 
Star) 

4 Soriano 
(2008) 

Australia, ACT Residential ACTHER S 
(1-10) 

Mandatory 1999 Properties 
with different 
ratings (1-10) 

Land Information Centre 
transaction data; ACTPLA energy 
ratings 

2005, 2006 2 385 (2005), 2 719 
(2006) 

Sales + 3% per star 
level 

n/a 

5 Wiley, 
Benefield, 
Johnson 
(2010) 

United States Office (Class A 
only) 

LEED, 
Energy Star 

Voluntary 2000 
(LEED), 
1995 
(Energy 
Star) 

Labelled to 
non-labelled 

CoStar Unstated but 
paper online 
by 30 July 
2008 

About 12 LEED and 
70 Energy Star 
(sales), about 292 
LEED and 438 
Energy Star 
(rental) 

Both + $130 / 
square foot 
(LEED), $30 
(Energy 
Star) 

15-18% 
(LEED), 7-
9% (Energy 
Star) 

6 Eichholtz, 
Kok, Quigley 
(2008, 2009, 
2010a) 

United States Office 
(commercial) 

LEED, 
Energy Star 

Voluntary 2000 
(LEED), 
1995 
(Energy 
Star) 

Labelled to 
non-labelled 

CoStar 2004-2007 
(sales, 
unstated 
(rental) 

694 LEED or 
Energy Star 

Both 0 (LEED), 
+ (Energy 
Star) 

No 
statistically 
significant 
premium 
(LEED), 
19% 
(Energy 
Star) 

No 
significant 
rent 
premium 
(LEED), 
3.3% 
(Energy 
Star). 
Effective 
rent: 9% 
(LEED), 10% 
(Energy 
Star). 

7 Salvi, 
Horehajova, 
Neeser (2010) 

Switzerland Residential Minergie Voluntary 1998 Labelled to 
non-labelled 

New build properties advertised on 
homegate.ch 

2002-2009 1 173 Rental + n/a 6% net rent  
(i.e. minus 
running 
costs), 4.9% 
gross rent 
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8 Eichholtz, 
Kok, Quigley 
(2010, 2011) 

United States Office 
(commercial) 

LEED, 
Energy Star 

Voluntary 2000 
(LEED), 
1995 
(Energy 
Star) 

Labelled to 
non-labelled 

CoStar transaction data. US EPA 
(LEED), USGBC (Energy Star). 

2007 and 
2009 for 
panel 
analysis, 
2009 for 
snapshot 
analysis 

Panel analysis: 694 
Energy Star or 
LEED first rated in 
2007 (rental only). 
Snapshot analysis 
of properties rated 
by 2009: 102 LEED 
and 293 Energy 
Star (sales), 209 
LEED and 774 
Energy Star 
(rental) 

Both + 11.1% 
(LEED), 
13% 
(Energy 
Star)  

5.8% 
(LEED), 
2.1% 
(Energy 
Star). 
Effective 
rent: 6% 
(LEED), 
6.5% 
(Energy 
Star). 

9 Pivo, Fisher 
(2010) 

United States Office Energy Star Voluntary 1995 Labelled to 
non-labelled 

Quarterly data from National 
Council of Real Estate Investment 
Fiduciaries. Transaction data for 
properties that had not been sold. 
US EPA data on Energy Star. 
Unclear whether rental value is all 
transaction data or also a mix of 
appraised and transaction value. 

1999-2008 Unclear how many 
properties actually 
had an Energy Star 

Both + 8.5% 5.2% 

10 Brounen, Kok 
(2010, 2011) 

Netherlands Residential EPC Mandatory 2008 Properties 
with different 
ratings (A-C 
compared to 
D-G) 

Sales transaction data from the 
database of the Dutch Association 
of Realtors. EPC database by 
Agentschap NL. 

January 2008 
– Summer 
2009 

31 993  Sales + 3.6% n/a 

11 Fuerst, 
McAllister 
(2011a) 

UK Different types 
of commercial 
property 
including offices 

EPC Mandatory 2008 Properties 
with different 
ratings (A-G) 

Investment Property Databank UK 
Universe (appraised value, not 
transactions) 

Current 
values as of 
April 2011 

708 (293 retail, 226 
office, 173 
industrial) 

Both 0 No 
evidence 
that EPC 
had an 
effect 

No evidence 
that EPC 
had an 
effect 

12 Fuerst, 
McAllister 
(2011b) 

United States Office 
(commercial) 

LEED, 
Energy Star 

Voluntary 2000 
(LEED), 
1995 
(Energy 
Star) 

Labelled to 
non-labelled 

CoStar 1999-2008 
(sales), 
Q42008 
(rental) 

127 LEED and 559 
Energy Star (sales), 
197 LEED and 834 
Energy Star 
(rental) 

Both + 25% 
(LEED), 
26% 
(Energy 
Star) 

5% (LEED), 
4% (Energy 
Star) 

13 Fuerst, 
McAllister 
(2011c) 

United States Office 
(commercial) 

LEED, 
Energy Star 

Voluntary 2000 
(LEED), 
1995 
(Energy 
Star) 

Labelled to 
non-labelled 

CoStar 1999-2009 
(sales), 
Q42008 
(rental) 

87 LEED and 876 
Energy Star (sales), 
268 LEED and 
1 846 Energy Star 
(rental) 

Both + 25% 
(LEED), 
18% 
(Energy 
Star) 

4-5% 
(LEED), 3-
4% (Energy 
Star) 

14 Bloom, Nobe, 
Nobe (2011) 

United States Residential Energy Star  Voluntary 1995 Labelled to 
non-labelled  

Transaction data from the county 
assessor’s records matched with 
Energy Star Colorado data 

1995-2005 150 Sales + $8.66 per 
square foot 

n/a 

15 Addae-
Dapaah, Su 
Jen Chieh 
(2011) 

Singapore Residential Green Mark Voluntary 2005 Labelled to 
non-labelled 

Building and Construction 
Authority data on rated properties 
matched with the Urban 
Redevelopment Authority’s Real 
Estate Information System 

July 2005 – 
June 2009 

34 projects (21 000 
dwelling units) 

Sales + 9.2-27.8% 
depending 
on rating 

n/a 
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16 Jafee, 
Stanton, 
Wallace 
(2011) 

United States Office 
(commercial) 

Energy Star Voluntary 1995 Labelled to 
non-labelled 

CoStar combined with US EPA 
Energy Star information 

2001-2010 141 Sales + 13.4% n/a 

17 Yoshida, 
Sigiura (2011) 

Japan, Tokyo Residential TGLSC Mandatory 
(new or 
renovated 
>5 000m2) 

2005 Labelled to 
non-labelled 

Transaction Price Information 
Service 

2002-2009 1 472  Sales - -5.5% n/a 

18 Deng, Li, 
Quigley 
(2012) 

Singapore Residential Green Mark Voluntary 2005 Labelled to 
non-labelled 

Building and Construction 
Authority data on rated properties 
matched with the Urban 
Redevelopment Authority’s Real 
Estate Information System 

2000 – June 
2010 

62 projects (18 296 
dwelling unit 
transactions) 

Sales + 4% n/a 

19 Kok, Jennen 
(2012) 

Netherlands Office EPC Mandatory 2008 Properties 
with different 
ratings (A-C 
compared to 
D-G) 

Leasing transaction data from real 
estate agents CBRE, DTZ 
Zadelhoff and Jones Lang LaSalle 
G4 

2005-2010 1 072 Rental + n/a 6.5% 

20 Reichardt, 
Fuerst, 
Rottke, Zietz 
(in press) 

United States Office LEED, 
Energy Star 

Voluntary 2000 
(LEED), 
1995 
(Energy 
Star) 

Labelled to 
non-labelled 

CoStar 2000-2010 1 768 Rental + n/a 2.9% 
(LEED), 
2.5% 
(Energy 
Star) 

21 Kok, Kahn 
(2012) 

United States Residential LEED, 
Energy, 
GreenPoint 

Voluntary 2000 
(LEED), 
1995 
(Energy 
Star) 

Labelled to 
non-labelled 

Internal documentation provided 
by USGBC (LEED), Build It Green 
(GreenPoint); local Energy Star 
rating agencies (Energy Star). 

2007-2012 4 321 (1.6 million 
contro)l 

Sales + 9% (+/-4%) n.a. 

22 ADEME (in 
press) 

France Residential EPC Mandatory 2008 Properties 
with different 
ratings (A-G) 

Notaires database ? ? Sales ? ? n.a. 
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2.7.1.1 Year of publication 

Table 2 gives an overview of papers published on the basis of the studies by sector and by year. 

We are not aware of any papers prior to Miller et al. (2007) and it is clear that there was an 

explosion of publications in 2010, mostly on the United States commercial (office) sector. The 

vintage of papers, at least as far as the commercial sector is concerned, tallies very well with the 

findings of Sayce et al. (2010) who conducted a major review of the global literature in this area 

published by June 2009, and found that three major studies had so far been published (Miller et 

al., 2007; 2008; Fuerst and McAllister, 2008; and Eichholtz et al., 2008; 2009; 2010a). 

Table 2: Overview of papers published by sector and year of publication 

 2007 2008 2009 2010 2011 2012 In press Total 

Office 1 3 1 4 5 1 1 16 

Residential 0 2 0 2 4 2 0 9 

Total 1 5 1 6 9 3 1 25 

2.7.1.2 Location, segment and scheme 

Table 3 gives an overview of studies reviewed by segment and location. There are more studies 

for the commercial segment than for residential buildings, and studies come from several 

locations. The single most important focus has so far been commercial property, and in particular 

offices, in the United States. As can be seen, only three studies were focused on the EPC scheme 

of the EU: one on the residential sector (Brounen and Kok, 2010; 2011) and two on the 

commercial sector (Fuerst and McAllister, 2011a; Kok and Jennen, 2012). A small number of 

studies have recently appeared on Asian residential property markets (Singapore and Japan). 

Table 3: Overview of studies by segment and location 

Location Scheme Office Residential Total 

EU EPC 2 1 3 

United States Energy Star, Green Point  and/or LEED 10 2 11 

Switzerland Minergie 0 2 2 

Singapore Green Mark 0 2 2 

Japan Tokyo Green Building Programme 0 1 1 

Australia ACT House Energy Rating Scheme 0 1 1 

Total  12 9 20 

2.7.1.3 What did the studies compare? 

This seems to depend on the type of labelling scheme. For studies based in jurisdictions where 

the scheme is voluntary (Energy Star, LEED, Green Mark, Green Point, Minergie) the principal 

focus is on comparing certified buildings to comparable non-certified buildings. For studies based 

in jurisdictions where the scheme is mandatory (EPC, ACTHERS, TGLSC) the principal focus is to 

compare value effects within the rating, that is, comparing different classes (Soriano, 2008; 
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Fuerst and McAllister 2011a), or groups of classes to each other (Brounen and Kok, 2010; 2011; 

Kok and Jennen 2012). Several of the studies based in jurisdictions where schemes are voluntary 

also examined the difference that the different levels of rating made. 

2.7.1.4 Data sources 

Interest in the relationship between energy (or wider environmental) performance and property 

value predates the present interest in linking the presence of a given certification scheme to 

value (Laquatra, 1986; Gilmer, 1989; Dinan et al., 1989). In principle of course, the presence of 

such certification makes life easier for those who want to conduct this type of analysis as 

certificates stand in for the relevant physical characteristics of buildings and thus render the 

analysis much simpler in as the researcher does not have to assemble a collection of building 

characteristics into an indicator of performance (Bloom et al., 2011). This reduces the data 

collection burden considerably. At the same time it raises the issue of the accuracy with which 

certificates of different types reflect performance and also whether the positive value effect (if it 

occurs) should be linked to the label or to the underlying physical characteristics, which are after 

all what matters. However, significant data collection challenges remain (Sayce et al., 2010; 

Fuerst et al., 2011; Lorenz and Lützkendorf, 2008a). Even if EPCs were perfectly implemented, 

this data challenge could hamper the identification of any effect.  

Fuerst et al. (2011) set out three types of data that are required: firstly, data on market prices 

(rents and sales); secondly, data on environmental performance (of which energy consumption is 

an important part); and thirdly, data on the attributes of buildings (e.g. leases, specification, size, 

location etc.) – key in order to examine the importance of energy or environmental performance 

relative to other characteristics of the property that contribute to its value. The authors note that 

all three types of data may be obtainable from a single data owner or may be distributed among 

different organisations. A key issue is whether different types of data can be combined and 

matched in a single dataset.  

It is noteworthy that all of the US-focused studies (with the exception of Pivo and Fischer (2010) 

and Kok and Kahn (2012)) relied on the CoStar database for transaction data, and that most 

relied on Environmental Protection Agency (EPA) data for the LEED and Energy Star 

information. The relatively early appearance of labelling schemes in combination with the ready 

availability of data in the United States has facilitated the study of the relationship between 

environmental performance labelling and property value in that country. This is in contrast with 

the UK, where BREEAM has been in operation since 1990 but the data is not widely available. 

This may help to explain why we did not identify any studies, other than Fuerst and McAllister 

(2011a), which try to link BREEAM ratings with property value effects.  

Fuerst et al. note that “a heavy shroud of secrecy envelopes the data on EPCs” in the UK. They 

remark that this contrasts markedly with the situation in the Netherlands. It is therefore not 

surprising that the first two studies examining the price effects of EPCs on the basis of 

transaction data focused on the Dutch property markets (Brounen and Kok, 2010; 2011; Kok and 

Jennen, 2010). As noted above, the study by Fuerst and McAllister (2011a) of different 

commercial property types in the UK was based on appraised value rather than transaction data. 

It is important to note that the shroud of  secrecy has now been lifted in the UK and the country is 

a leader in making EPC data available for research purposes. 
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The point here is that it is not only the implementation, but also a set of not inconsiderable data-

related conditions that have to be met before the relationship between energy performance 

certification and property values can be studied with any degree of confidence in a given Member 

State. Fuerst et al. (2011) outline a number of the dimensions that are required to be fulfilled 

before the required data can be considered fit for purpose (lineage and provenance, availability, 

coverage and content). In most Member States, these are unlikely to be uniformly fulfilled across 

the three types of data required. Importantly in the context of the present study, a dimension of 

“availability” is how long it may take to make a given data set fit for purpose. 

2.7.1.5 Sample size 

The overview table at the end of this section shows the range of sample sizes in the studies. The 

maximum potential sample size is directly related to the total number of rated properties, and 

the “fitness for purpose” of the data.9 Even with a substantial number of properties rated in a 

given scheme, if the data is not what Fuerst et al. (2011) refer to as fit for purpose, the number of 

properties that can be examined will be reduced.  

It should be noted that for most schemes the total number of rated properties, relative to total 

stock and transactions, remains very limited (Salvi et al., 2010; Reichart et al., in press).  Table 4 

below gives an overview of what is known about the number of units labelled within the schemes 

(other than EPC) covered in the 22 studies identified.10 The number of labelled properties is given 

in different “units” as they appear in the sources identified in the table. This is because it is not 

straightforward to translate them into a single format. Therefore we have kept a degree of 

heterogeneity. Table 4 does illustrate the point that so far a very small proportion of buildings, 

however counted, have been labelled. Oddly, in Yoshida and Sigiura (2011) the number of green 

condominium “observations” exceeds the total number of buildings that have been evaluated 

under the TGBP and therefore also the total number of possible green condominiums. 

Table 4: Overview of total numbers of “units” labelled under different schemes 

 New 
residential 
buildings 

Residential 
housing 
estates 

Non-
residential 
buildings 

Year of 
launch 

Year of 
data 
point 

Source 

Energy Star 1 200 000 - 12 600 1995 2010 EPA, 2011 

LEED - - 5 384 2000 2010 Reichardt et al., 2012 

Green Mark - 86 164 2005 2010 Deng et al., 2011 

Minergie 13 800 - 1 200 1998 2009 Salvi et al., 2010 

TGLSC 1 154 - - 2005 2010 Yoshida and Sugiura, 2011 

                                                                    
9
 Guertler et al. (2009) reflect on the time it will take for the total stock of (office) buildings in the UK to be labelled. The 

authors remind us that the requirement to provide an EPC is triggered by a decision to sell or to let a property. They 
estimate based on modelling that by 2010 80% of commercial offices should have a certificate and by 2021 100% of 
commercial offices would be certified. The figure for 2010 now seems optimistic. 
10

 We are not aware of any aggregate data on total number of EPCs across the EU. Some information can be found in 
BPIE (2010, 2011) and other sources. We report on what is known about this in the various country chapters. 
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2.7.1.6 Period 

This is the period covered by the transaction data analysed. This should fall within the timeframe 

of the operation of the scheme. The exceptions to this are Yoshida and Sugiura (2011) and Kok 

and Jennen (2012) where transaction data from prior to the operation of the scheme appears to 

have been included. The earliest sample dates from 1995 (Bloom et al., 2011), while the most 

recent is from 2012 (Kok and Kahn, 2012). 

2.7.1.7 Type of impacts studied (rental value or sales value) 

Table 5 shows some differences between the nine studies that looked at the residential sector, 

and the 12 studies that looked, with the exception of Fuerst and McAllister (2011a), exclusively at 

the office sector. The studies looking at the residential sector are, as we have remarked already, 

much more geographically diverse. However, they tend only to be concerned with the impact on 

sales, with the exception of Salvi et al. (2010) which examined the effect of the Minergie label on 

rental value. Studies looking at the office sector on the other hand mostly examine the impact of 

environmental/energy performance certification on both sales and rental value. 

Table 5: Overview by type of impact studied 

  Rental Sales Both Total 

Residential Australia - 1 - 1 

France - 1 - 1 

Japan - 1 - 1 

Netherlands - 1 - 1 

Singapore - 2 - 2 

Switzerland 1 1 - 2 

United States - 2 - 2 

Non-residential Netherlands 1 - - 1 

UK - - 1 1 

United States 1 2 7 10 

Total  3 11 8 22 

2.7.1.8 Impacts identified, if any 

As can be seen from Table 1, in 19 of the 22 studies a positive impact on either rental or sales 

value or both was identified. The exceptions to this were Fuerst and McAllister (2011a), Yoshida 

and Sugiura (2011) and Eichholtz et al., (2010a). 

 Residential property 

The nine studies identified that were concerned with the residential sector were geographically 

diverse, covering six different locations and as many different schemes. Seven covered sales 

value and one covered rental value (Salvi et al., 2010).  

Of the seven studies examining the impact on sales value, six found that the presence of 

energy/environmental labelling had a positive impact on the sales value and one study (Yoshida 
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and Seguira, 2011) found that it had a negative impact. The seven studies covered six different 

schemes. The only studies covering the same scheme were Deng et al. (2012) and Addae-Dapaah 

and Su Jen Chieh (2011), both focused on the Green Mark Scheme in Singapore introduced in 

2005. The effect found by Addae-Dapaah and Su Jen Chieh (9.2-27.8% depending on the rating) 

seems to have been at least twice that of Deng et al. (4%).  

Of the seven studies, two looked at the effect of different levels of ratings within a given scheme, 

but taking different approaches to this, and the rest compared labelled to non-labelled property, 

but taking different approaches to reporting the data. It is therefore difficult to aggregate the 

studies other than to say that all, with one exception, point in the same direction.  

Yoshida and Seguira (2011) attribute a negative effect on sales to low marginal benefits of using 

costly new technology in a market where energy efficiency levels are already high, as well as to 

the risk of potentially higher maintenance costs of certified buildings (Fuerst and McAllister, 

2011a). Fuerst and McAllister (2011a) suggest another potential explanation might be that higher 

energy efficiency is used to make up for perceived negative features such as inferior location or 

low reputation of the developer in a way that is not captured by the pricing model (omitted 

variable bias).  

Only one study (Salvi et al., 2010) addressed the link with rental value. This study also found 

evidence of a positive effect of energy/environmental performance labelling on residential 

property value. 

 Non-residential property 

The twelve studies identified that were concerned with the non-residential (office/commercial) 

sector were geographically a lot more homogeneous, with ten studies focusing on the United 

States, one study on the Netherlands and one study on the UK.11 Ten studies looked at sales 

value and ten studies looked at rental value (most looked at both).  

Of the ten studies examining the impact on sales value, nine found that the presence of 

energy/environmental labelling had a positive impact on the sales value and one (Fuerst and 

McAllister, 2011a) found that there was no evidence of an impact, either positive or negative. 

One study (Eichholtz et al., 2010a) found evidence of a positive link for Energy Star but not for 

LEED. Fuerst and McAllister (2011a) was the only study identified addressing the link between 

energy/environmental performance certification and the sales value of commercial property 

outside the United States, and is the first to examine the impact of EPCs on the sales value of 

commercial property in the EU.  

The United States studies indicate quite a significant range of values both for LEED and for 

Energy Star. As far as the impact of LEED rating is concerned, this ranges from Eichholtz et al. 

(2010a) who found no significant relationship, to Fuerst and McAllister (2011b; 2011c) who found 

25% in what appears to be two near-identical studies (appearing to differ only by the inclusion of 

                                                                    
11

 Kok and Jennen (2012) in a recent paper assert that in contrast to the United States, studies of the European 
(commercial) property market have thus far been hindered by the slow diffusion of heterogeneous labelling schemes 
and the lack of centralised transaction data. 
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an additional year of data).12 As far as the impact of the Energy Star is concerned, the range is a 

little smaller from 5.8% (Miller et al., 2008) to 26% (Fuerst and McAllister, 2011b).  

In their examination (based on appraised values) of whether there is any identifiable impact of 

EPCs on the sales price of commercial property, Fuerst and McAllister (2011a) did not find 

evidence that the EPC was “yet” having the effect on sales value “that would be expected if EPC 

ratings were both indicative of the actual energy consumption in a property and readily available 

at the outset of a transaction and, subsequently, taken into account by prospective tenants and 

buyers” (p. 6 614). It is worth remembering that this study was based on appraised values and not 

transaction values. Appraised values are retrospective and lag behind transacted values. Thus a 

weak signal from a (so far) weakly implemented EPC would be further weakened by using 

appraised values.  

Of the ten studies examining the impact on rental value, nine found that the presence of 

energy/environmental labelling had a positive impact on the rental value and one (Fuerst and 

McAllister, 2011a) found that there was no evidence of an impact, either positive or negative. 

One study (Eichholtz et al., 2010a) found evidence of a positive link for Energy Star but not for 

LEED. Kok and Jennen (2012) and Fuerst and McAllister (2011a) were the only studies identified 

addressing the link between energy/environmental performance certification and the rental 

value of commercial property outside the United States. They are the first to examine the impact 

of EPCs on the rental value of commercial property in the EU (the Netherlands and the UK 

respectively).  

The United States studies indicate quite a significant range of values both for LEED and for 

Energy Star, although the range is smaller than for sales values. As far as the impact of LEED 

rating is concerned, this ranges from Eichholtz et al. (2010a) who found no significant 

relationship, to Wiley et al. (2010) who found 15-18%. As far as the impact of the Energy Star is 

concerned the range was 2.1% (Eichholtz et al. 2010b; 2011) to 11.6% (Fuerst and McAllister 

2008).  

The two studies that looked at rental values in the Netherlands (Kok and Jennen, 2012) and the 

UK (Fuerst and McAllister; 2011a) reported quite different findings. As for the impact on sales 

values, Fuerst and McAllister found no evidence that the EPC was yet having the kind of impact 

that would be expected (see above reporting the results in relation to sales). However, Kok and 

Jennen find a 6.5% premium of A-C rated properties relative to D-G rated properties. While what 

is compared is thus not identical in the two studies, we can still see that one identified an effect 

and the other did not. It should be noted that Kok and Jennen’s study is based on a much larger 

sample of properties and is based on transacted values and therefore on this basis may be 

considered as more robust.  

Fuerst and McAllister, in addition to the problem with appraised values cited above, suggest that 

it is possible that the information contained in the EPC is not adequately considered by tenants in 

rental transactions, either because the EPC is not made available to tenants or because tenants 

are unaware of the availability of the information or because tenants discount the information as 

less relevant, possibly because energy costs typically only make up a small fraction of a 

                                                                    
12

 While most of the studies report their results in percentages, this is not the case of Wiley et al. (2010) who reported in 
$/square foot. We have therefore not integrated their results in the ranges given here. 
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company’s cost base (see also Guertler et al., 2009). They also suggest that a further potential 

explanation is that the commercial rental market is less responsive to variations in energy 

efficiency across properties than the residential market due to the prevalence of owner 

occupation in the residential segment (in the UK). Regardless of potential cost savings, tenants 

might be less concerned with the structural and energy efficiency features as they merely “use” 

and do not own the property (principal-agent or in this case landlord-tenant problem) (p. 6 614). 

2.8 Preliminary expectations about the relationship 

between EPCs and property value  

Many actors are interested in and expect differences in energy performance to be reflected in the 

value of property. One of the barriers to this happening has been the lack of visibility of this 

characteristic of property at the time of sale or rental. Information provision through energy 

performance labelling can help render the differences between otherwise comparable properties 

more readable, enabling market actors to act on this information when they perceive it to be 

salient to them. The provision of information through energy performance labelling is a 

necessary but not sufficient condition for the market to take account of relative energy 

performance. Other barriers to improving energy performance will remain, and require 

addressing. Energy performance labelling is best seen as part of a wider suite of policies deployed 

together to transform property markets, and will be most effective if integrated into such a 

strategic market transformation framework.  

The relationship between energy performance and property value predates the EPBD. However, 

systematic rating of properties makes it easier to assess this link provided that certification 

reflects the fundamentals of energy performance. The longstanding nature of sustainability 

rating schemes in the United States and the availability of fit-for-purpose data has facilitated a 

number of studies of the relationship between value and sustainability rating in the United States 

office market since the late 2000s. Other jurisdictions where studies have been conducted 

include Australia, Japan and Singapore. In Europe, a small number of studies have been 

conducted on the Minergie label in Switzerland.  

Three studies are currently available that examine the relationship between energy performance 

rating under the EPBD and property value. Two of these were on the Dutch property market 

(residential and commercial) and one on the UK property market (a selection of commercial 

property). Only the Dutch studies were based on actual transaction data. While the 

overwhelming majority of studies show that there is a positive link between property value and 

sustainability/energy rating, there are thus to date only really two studies on the European 

property market that have been based on transaction data. Both of these are based on Dutch 

transaction data. Both studies identify a positive effect (3.6% on residential sales, controlling for 

the quality of the dwelling (Brounen and Kok, 2011), and 6.5% on office rental (Kok and Jennen, 

2012)). 

The overwhelming majority of studies conducted so far are based on a comparison between 

labelled and non-labelled properties in the context of voluntary schemes. The three studies on 

the European EPCs and the study on the Australian ACTHERS are exceptions. The dynamics of 
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value attribution are likely to be different when the entire market is labelled as opposed to those 

of the top-performing part of the market, which has invested in the rating process on a voluntary 

basis. There is therefore some reason to be cautious about extrapolating in a very direct way the 

results of studying schemes such as Energy Star and LEED to what is happening as a result of the 

introduction of EPCs. 

Further studies are in progress in a number of countries. For example, at the time of writing 

ADEME is carrying out a study on the effect of EPCs on prices in France. Preliminary results have 

been published (ADEME et al., 2011) with a final report due in 2013. 
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Chapter 3: Assessment of EPC schemes 

3.1 Introduction 

The EU framework for energy performance labelling of buildings and the implementation of 

Member State legislation should be seen as a potential which requires change in the normal 

practices of a substantial number of different actors such that information about the energy 

performance of buildings is integrated into the practices of market actors. The quality of 

implementation in Member States is therefore of key significance. This is what to a large extent 

determines how much of the promise of energy performance labelling can be delivered. The way 

in which implementation is carried out can therefore either diminish or amplify the potential 

effect of energy performance labelling in the property market. 

The purpose of this chapter is to assess the quality of implementation in the case study Member 

States and regions. A quality checklist with key indicators for EPC schemes and their role for 

indicating future property values was established to allow differences in national certification 

schemes in the countries concerned to be described, in particular insofar as they could have an 

impact on the outcome of the regression analysis later in the study. Examples of the parameters 

to be compared are the date of entry into force of the certification scheme; quality and quality 

control; point in time at which the information is revealed to the interested buyer/tenant. An 

overview of “points for attention for the implementation of the EPC scheme” (BPIE, 2010) by the 

Buildings Performance Institute Europe was also taken into account. 

The challenge is to identify the elements in the implementation of EPC schemes that are 

necessary, if not sufficient, for there to be a “consumer response”, be it in the residential, non-

residential, sales, rental, existing or new construction markets. As such, the purpose here is not 

to set up a quality checklist that assesses all of the elements in the scheme, but to investigate 

those factors that at a minimum need to be in place to facilitate a response by the buyer/renter. 

We are therefore not investigating the presence of supporting schemes that may enhance the 

impact of the scheme; that could provide an interesting avenue for further research.  

3.1.1 Existing studies of implementation across Member States 

It is not surprising, given the number of Member States and the complexity of the EPBD, that 

relatively few comprehensive studies have been made of implementation. The first, as far as we 

are aware, was the European Energy Network 2008 report based on a survey of national energy 

agencies in 22 Member States (and Norway) (European Energy Network, 2008).  

A recent in-depth and comprehensive report regarding the requirements on energy performance 

certification is BPIE (2010). This was an attempt to extract lessons from the experience so far and 

was written with the designer of EPC schemes in mind. Another more recent report from BPIE, 

the 2011 Europe’s Buildings Under the Microscope – a country by country review of the energy 

performance of buildings is more interested in the state of the building stock in the EU and only in 

policy as a context for this. It does nevertheless contain some interesting information with 
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bearing on this study. BPIE has also recently launched the website www.buildingsdata.eu, which 

contains regulatory overviews by country. A similar initiative at international level is the BEEP 

website of the International Energy Agency (www.sustainablebuildingscentre.org/pages/beep). 

A 2010 publication by the Concerted Action - EPBD (CA-EPBD) project was dedicated to 

reporting on the discussions among Member State implementation practitioners across the 

EPBD, including energy performance certification. This project also produced country reports on 

the implementation of the EPBD for all Member States.  

The Intelligent Energy Europe project IDEAL EPBD investigated the consumer response to 

energy labels in residential buildings in five countries, and provided recommendations for 

improvements in the EPBD and the certification process for all ten participating countries. The 

most comprehensive report (BPIE 2010) only contained country reports on ten Member States, 

and while BPIE (2011) covers all Member States, there is little detailed information about energy 

performance certification as such. Backhaus et al. (undated) conducted a study of the 

effectiveness of energy performance certificates focusing on the consumer response in ten case 

study countries. Table 6 below shows the extent to which the Member States and regions in this 

study were included in those studies. 

Table 6: Overview coverage of potential cases in multi-country studies 

 Austria Cyprus Flanders France Ireland Portugal UK 

BPIE (2010) X  X X X X  

BPIE (2011) X X X X X X X 

CA (2010) - - - - - - - 

IDEAL EPBD (2011) –
recommendations 

- - - - - X X 
(England) 

IDEAL EPBD (2011) –
interviews 

- - - - - X X 
(England) 

The rest of this chapter is structured as follows: Section 3.2 identifies the de minimis elements 

that need to be in place to ensure a market response. Section 3.3 translates these into a set of 

questions that form the assessment of EPC schemes. Finally, Section 3.4 offers some concluding 

remarks. Annex A gives an overview of what the EU level legislation (Directives 2002/91/EC and 

2010/31/EU) requires of Member States. 

3.2 De minimis elements that need to be in place to 

ensure a market response 

In Chapter 2, we outlined how the purpose of labelling schemes is to address information market 

failure, and how labels are best thought of as part of a broader set of policy measures. We also 

noted that energy performance labelling is a well-established policy instrument that is applied to 

a range of “products”, not only buildings but also energy-related equipment and appliances. In 

their 1998 review of the first three years of the European energy label for appliances, Winward et 

al. made some observations that are also of interest in the context of the present study. Noting 

that “the issue of real interest is the proportion of consumers who actually change their buying 



Chapter 3 – Assessment of EPC schemes 

 

 

 

Energy performance certificates in buildings and their impact on transaction prices and rents 
in selected EU countries 

| 45 

behaviour as a result of the Labels” and that “it is only by changing their purchasing patterns that 

consumers demonstrate that the Energy Label policy is working and that energy is being saved” 

they observed that “the link between the Label and actual purchasing behaviour depends upon a 

complex interaction between: 

 the proportion of appliances fully labelled in the shop; 

 consumer understanding of the Label; 

 consumer concern about appliance energy use; 

 consumer concern about the environment;  

 trust in the information on the Energy Label.” 

If we replace “appliances” with “buildings” this would also seem to describe the preconditions for 

potential buyers and renters to take account of the energy label.13 It is beyond the scope of the 

present study to conduct the consumer surveys and interviews with manufacturers and retailers 

across Member States, as well as testing of the presence of the label in the shops and the 

accuracy of the label, that were involved in the evaluation of the first three years of the appliance 

label. But we use the bullet points above to orient our own selection of key indicators, modifying 

some of the points to take into account the process for buying or renting property and the way in 

which this differs from the purchase of appliances.  

In essence the proposition is that for the buyer/renter to be able to react, the information on the 

label needs to be made available at an appropriate moment in the purchasing decision. For the 

buyer/renter to take account of this information, they must be able to understand it. In order to 

act on this information they must care about the energy consumption of buildings (for whatever 

reason), and this is more likely to be the case if they care about the environment. Finally, 

although the information on the label may be available at the most appropriate moment in the 

purchasing decision, and although the consumer understands and finds energy consumption 

salient in their purchasing/rental decision, if they do not trust the information, they will still not 

act on it. On this basis we set up a list of questions about the way in which the EPC scheme has 

been implemented in each Member State or region. 

3.3 Assessment of EPC schemes 

In this section we reinterpret the questions asked of the appliance labelling scheme after its first 

three years of operation by Winward et al. (1998) in light of the buildings sector. We place this in 

dialogue with Table 1 “Points of attention for the implementation of the EPC scheme” in BPIE 

(2010) so as to organise this according to the logic of a market response, as opposed to a to-do 

list for those designing EPC schemes. IEA (2010) contains a similar list. The focus of the present 

study of building energy performance certification is somewhat narrower than the Winward et al. 

study. The former covered the EU-15 and included two consumer surveys, in-depth interviews 

                                                                    
13

 This is not very far from the observation made by Tigchelaar et al. (2011) that to be successful some preconditions 
with regard to the EPCs should be fulfilled. Homeowners should: be aware of its existence; understand the information 
on it; trust the information on it; find the information useful; be motivated to implement recommendations for energy 
efficiency improvements on it. 
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with manufacturers and with retailers, as well as independent testing of the accuracy of the label, 

and the presence of the label in the shops. While it did have an explicit theory of how the label 

was supposed to affect the market, and that this would lead to a positive impact on the price of 

appliances with a higher rating, there was no analysis of sales data in the way that forms the 

central purpose of the present study. Thus we will have to be less ambitious about the data 

collected in support of the different areas of enquiry that we have borrowed from Winward et al. 

3.3.1 Presence of the label 

Clearly the first question of importance will be the extent to which an EPC is available (and 

indeed even promoted) to the interested buyer (or tenant) at an appropriate moment in time for 

the prospective buyer/tenant to be able to integrate the information on the EPC into his or her 

decision-making process. This will depend on when the relevant national legislation was brought 

into force for what building types; the rate at which property is transacted and of course 

compliance with the requirements to provide a certificate when property is transacted; what the 

regulations say about when in the buying or rental process the EPC should be made available to 

the interested buyer or renter;14 who is responsible for making it available; and finally, how this 

turns out in practice. 

The process of buying or renting property is different from the process of buying energy-using 

products. Moreover, there will be variations along the following dimensions: 

 Residential / non-residential; 

 Public sector / private sector; 

 Within the commercial sector, different types of commercial space; 

 Rental / purchase; 

 New built / existing. 

In addition there will be the particularities of national practices. This clearly gives rise to a number 

of different possible permutations.  

We can define a set of questions that together give an indication of the extent to which the EPC 

is presented to the potential buyer/renter at all, and if so, whether this is at an appropriate 

moment in time: 

 Questions for the assessment  

 When did the scheme come into force for which segments of the 

property market? 

 What is known about the proportion of properties, as a proportion 

of total rental or sales transactions, that were actually certified?  

                                                                    
14

 The point in time at which the information given on the EPC is revealed to the interested buyer/tenant is particularly 
important because it is only if the information is given up front that potential buyer/renters will be able to filter 
potential properties on the basis of energy performance, and conversely that potential sellers/letters of property will 
be able to distinguish their properties in the market on these grounds. Tigchelaar et al. (2011) note that “often an EPC 
is not available or not shown before buyers make an offer”. 
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 What is the legal obligation as to when the information in the EPC 

should be made available? 

 What information is available about what actually happens in 

practice (regarding timing)? 

3.3.2 Understanding of the label 

Even if the (full) EPC is made available at an appropriate point in the sales or rental process, it will 

be necessary that the interested purchaser or renter can understand the information. Many, but 

not all, Member States have gone for a format that closely resembles appliance labels. CA-EPBD 

(2010) obtained information about the layout and content of building certificates in different 

Member States. There are generally two types of labels: stepped labels (e.g. Ireland, Denmark, 

Sweden) or continuous coloured band strips (e.g. Germany, Italy).15  

According to CA-EPBD, the units used in different Member States to identify energy 

performance also differ. At a minimum, primary energy in kWh/m2 is required under the recast 

Directive. However, labels in some Member States also provide CO2 emissions in kg/m2 per year 

or delivered (final) energy. Member States also vary as to whether calculated energy 

performance or measurements are used.  

Given the multiplicity of approaches under the 2002 and now recast Directives, information on 

whether EPCs and the recommendations for improvements are understood either in general or in 

specific Member States, and indeed in market subsections would therefore be valuable. 

 Question for the assessment  

 What information is available about buyer/tenant understanding of 

the EPC? 

3.3.3 Concern about energy use and environmental impact when 

selecting a property 

The relative importance of energy use compared to other features of an appliance was one of the 

topics investigated by surveys of consumers in the EU-15 in Winward et al. (1998). Consumers 

who had bought a cold appliance in the last 12 months were asked to rank the importance of 

different features in a cold appliance when making a purchase decision. It should be noted that 

this is quite different from the many willingness-to-buy type surveys that investigate future 

intentions (Sayce et al., 2010). We are only aware of one study that has sought to identify 

post hoc the relative importance of different property features in the decision to rent or buy in a 

similar way to the interviews with consumers who had bought an appliance in the last 12 months 

(Lainé, 2011b). That study focused on UK residential buyers/renters. However, even if case-study 

specific information may turn out to be limited, we can still paint a high-level picture that broadly 

                                                                    
15

 Tigchelaar et al. (undated) found evidence that homeowners may have more trouble understanding the continuous 
scale than the stepped label. This was based on a comparison between the number of homeowners reporting having 
trouble understanding energy efficiency provided by their EPCs compared to homeowners in other countries. 
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and briefly distinguishes between the relative importance of energy outlays for the residential 

sector versus the non-residential sector, and in particular the office sector. 

Concern about energy consumption and concern about the environment can both affect buying 

decisions. And indeed the two concerns can be related in the consumer’s mind (Winward et al. 

1998, p. 47). As with concern about building energy use, we may assume a positive link between 

concern about the environment and the propensity to take account of information about energy 

performance of property when making a purchasing or rental decision. Again, we are not aware 

of any studies that examine, post hoc, concern about the environment or environmental features 

in completed transactions by asking buyers/renters about the role that environmental aspects 

played in the selection of a particular property. Instead we use the results of the latest 

Eurobarometer (EC, 2011b) survey of the attitudes of European citizens to the environment as an 

indicator.16 

 Question for the assessment  

 Is there information available about the role of energy use or 

environmental impact as dimensions of the purchasing decision? 

3.3.4 Trust in the information on the energy label 

Information has to be available at the right moment in the decision-making process, 

understandable, salient and trustworthy, in order to be taken into account in decision making. 

Therefore, our final assessment area concerns the issue of trust in the EPCs in the case study 

countries and regions. This, together with the question about “understanding”, helps to unlock 

some of the issues around market reception of the label. 

In this way, we gauge something of the public debate and the debate among the relevant 

professionals to understand whether the climate is on the whole one of trust or not. In other 

words, whether there has been a debate about the trustworthiness of the label and if so what are 

some of the main themes this has evoked and is it possible to say something about the prevailing 

climate vis-à-vis EPCs in a given Member State (that may have a bearing with respect to 

renters/buyers acting on the information). We also examine whether the building blocks for trust 

are in place especially in terms of the provisions for quality assurance of certification.  

CA-EPBD (2010) provides, on the basis of data collected during 2008 and 2009, an early overview 

of Member State practices in this respect. By the end of 2008, 15 of the Member States surveyed 

already had a quality assurance scheme in place or were planning to have one. Most of these 

were mandatory, with only three Member States planning to introduce a voluntary scheme. It is a 

little unclear from CA-EPBD whether these schemes necessarily applied to both new and existing 

buildings on the one hand, and both residential and non-residential on the other. CA-EPBD 

makes the observation that as the schemes mainly depend on national frameworks, the 

approaches and infrastructure vary greatly (e.g. in terms of structure, funding, parties involved 

and building survey systems). 

                                                                    
16

 See http://ec.europa.eu/environment/working_en.htm. 
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 Questions for the assessment 

 Has trust been an issue in public debate about the introduction of 

EPCs? 

 If so, what themes have been evoked? 

 Are the building blocks of trust in place, in particular in terms of 

provisions for quality assurance of certification? 

3.3.5 Assessment questions 

Box 1 below brings together the questions developed above, to be applied to the case study 

Member States and regions. 

Box 1: EPC scheme assessment questions 

Presence of the label 

 When did the scheme come into force and for which segments of 

the property market? 

 What is known about the proportion of certified properties as a 

proportion of total rental or sales transactions? 

 What do the regulations say about when the information in the 

EPCs should be made available to potential buyers or renters? 

 What actually happens in practice (regarding timing)?  

Understanding of the label 

 What information is available about buyer/renter understanding 

of the EPC? 

Concern about energy use when selecting a property 

 What is the role of energy as a dimension of the purchasing 

decision based on purchases made? 

Concern about environmental impact when selecting a property 

 What is the role of environment as a dimension of the 

purchasing decision based on purchases made? 

Trust in the information on the label  

 Has trust been an issue in the public debate about the 

introduction of EPCs?  

 If so, what themes have been evoked? 

 Are the building blocks of trust in place, in particular in terms of 

provisions for quality assurance of certification?  
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Hypothesis regarding likely impact of EPC on property value 

 In light of the above, what should we anticipate about the 

influence of EPCs on the value of property so far? 

This information is not readily available in all case study countries and regions and so has been 

complemented by information from interviews with officials and experts, carried out in 

June/July 2012, together with additional sources revealed in the interviews. Each interview ran 

through a core set of questions designed to enable a preliminary hypothesis of the extent to 

which we are likely to be able to identify a value effect relating to EPCs. The information 

gathered is presented in later chapters of this report. 

The challenge of getting “fit-for-purpose” data (Fuerst et al., 2011) for hedonic regression 

analysis has proven significant (see next chapter). Similarly, the availability of information on the 

quality of implementation also varies. The approach we have taken is to gather as much 

information as possible on each of the case study countries and regions, and to seek to cover as 

many of the segments of interest to the Commission as possible. While the information available 

on the quality of implementation often differentiates between the residential and non-residential 

segments, it less often differentiates between the rental and sales segments or the new and 

existing segments. Where the information is not disaggregated by segment it is because the 

information was not available in a disaggregated fashion. 
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Chapter 4: Data gathering and econometric 

model 

Note: This chapter provides an overview of our approach to assembling a database 

combining EPC data with transaction price/rent data and large enough to allow 

robust conclusions to be drawn from the econometric analysis. More information 

on the final datasets used is provided in the relevant country/region chapters, 

while further sources that were examined but not retained are described in 

Annex D. 

4.1 Creating a combined dataset 

The central issue for each country and region is the extent to which energy certification 

information is readily available and includes an address. Once both key conditions are met, a 

sample of properties can be built up that should be large enough to econometrically test for the 

effect of a better energy rating. 

For Ireland for example, energy certification information is already included in the database of 

transaction data (from the website Daft.ie), as listings include EPC codes when provided by the 

advertiser. This gives a sample of around 10-12 000 properties each in sales and rentals for the 

years until 2012. For France, the energy rating is incorporated in the data provided by the 

Notaires. For the UK on the other hand, transaction data from Land Registry had to be matched 

to data from the official EPC register to create a combined dataset. 

In general, the bridge between the EPC databases (energy ratings) and the transaction databases 

(size/type, location at minimum) is the property’s address as a unique common identifier (in 

future it may be possible to avail of services that allocate a unique identifier to every building17). 

4.1.1 EPC data 

Two reports mentioned earlier in this report were useful in beginning to identify data sources. 

First, the CA-EPBD project’s overviews of the implementation status in different countries as of 

November 2010;18 second, the December 2010 BPIE study on the implementation status of EPC 

schemes in 12 EU countries (Austria, Belgium, France, Ireland and Portugal and others). The 

studies reveal, and this report has confirmed, that there is a lot of variation in the 

implementation of EPCs in different EU countries and regions. Database management also varies 

from country to country. A central database is considered best practice but often these have not 

yet been set up. 

                                                                    
17

 For example, for Ireland see www.geodirectory.ie. 
18

 See www.epbd-ca.org. 
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The primary source of the EPC data needed should have been these national and regional 

databases and registers, where they exist. However, data availability in practice is very poor. For 

example, even when ostensibly public, EPC registers can sometimes only be accessed for a fee or 

one record at a time. Data protection legislation is most often cited as the reason (a logic that is 

not very coherent with the requirement to include the EPC in all marketing of properties for sale 

or rent).  

Greater data transparency should be encouraged. EPCs can provide valuable information to all 

stakeholders in the building sector and property market, not least policy makers. Data gathered 

through EPCs can serve as an input into the calculation of potential energy savings, building 

stock projections, compliance, policy design and – in the case of this study – evidence for (or 

against) a link between the energy rating of a building and its value on the market.  

4.1.2 Data on transactions 

Sales and rental data are held by a variety of public and private stakeholders: associations of real 

estate agents, at national and international levels, chambers of commerce, private websites, 

national registries, etc. Note that gifts and exchanges are not recorded anywhere and so not 

included in this study. 

Several commercial property advertising websites were contacted. For Ireland, the project team 

obtained data directly from Daft.ie. However as such websites generally cannot provide their 

data in a convenient format, data can also be automatically extracted or “scraped”. Technically, 

this requires some programming, e.g. using Python or R.  

Dr Konstantin Kholodilin of the German Institute for Economic Research (DIW Berlin) had done 

this for a recent paper in which he constructed a dataset of Internet offer prices for flats in 

48 large European cities in 24 countries.19 Data were collected from websites where 

advertisements for flats for sale are placed. The codes for data downloading are written using an 

open-source statistical software called R. The data were downloaded at monthly frequency in the 

period from January to April 2012. Kholodilin extracted data on EPCs from the advertising 

websites he used in that previous work for use within the framework of this study. To do so, he 

some further work in R was required to include EPCs in the database. The countries for which this 

was possible are Austria and Belgium. Data collection was run until the end of November in order 

to have a larger sample.  

Note that property advertising websites provide listed selling prices rather than final transaction 

prices. Properties listed for longer without successful sale or lease may be associated with lower 

transaction prices, everything else being equal. This may understate the effect of energy 

efficiency on property market outcomes if energy efficiency is positively correlated with general 

property quality and quality in turn is positively correlated with faster sale or lease. 

Bearing in mind the lack of availability of data on EPCs and transaction prices, we tried to analyse 

as many countries/regions/cities, segments (new/old, sales/rental, etc.) and drivers (urban/rural, 

                                                                    
19

 Internet Offer Prices for Flats and Their Determinants, 
www.diw.de/documents/publikationen/73/diw_01.c.401712.de/dp1212.pdf. 
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climate, label/rating etc.) as possible. We focus on residential properties both because we found 

that this is where the greatest gap in the literature is, and for the practical reason that the 

number of EPCs issued for non-residential buildings is still very low. Residential housing accounts 

for around 75% of the European building stock (BPIE, 2011) (Figure 2), while compliance rates for 

offices and other non-residential buildings (schools, hospitals, etc.) tend to be significantly lower 

(one reason may be that such buildings are usually more complex).  

Figure 2: European buildings at a glance20 

The final set of analyses covers rental and sales markets, urban and rural segments, warmer and 

colder climates, and the following locations: Austria (Vienna and Lower Austria), Belgium 

(Flanders, Wallonia and Brussels-Capital regions), France (Marseille and Lille urban areas), Ireland 

(comprehensive coverage) and the UK (Oxford and surrounding region). We also assessed the 

EPC schemes of Cyprus (Annex B) and Portugal (Annex C) but did not make a quantitative 

analysis for those countries. 

4.2 Establishment of an econometric model 

The core model used in this study is a standard hedonic price regression, where the price (sales or 

rental) of an individual property is explained as a function of a series of attributes, such as size, 

number of bedrooms/bathrooms, location, etc. This regression technique breaks down each 

property into constituent services (embodied in its attributes) and then uses samples of 

properties to consistently estimate the price of each attribute. 

In the hedonic regression, whose general functional form is shown below, the size of the 

coefficient on each variable represents the value each characteristic contributes to overall value: 

p=f(h,l,c)+ε 

In the formula above, p refers to the price of the property, h is a vector of house/apartment 

characteristics, l is a vector of location characteristics, c is the EPC energy rating and ε is the error 

                                                                    
20

 BPIE, 2011. 
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term. The coefficient on the c vector should give an estimate of the implicit value of a more 

energy efficient home. 

For each country or region in the chapters that follow, regressions are run that explain a property 

price (sales or rental) as a function of:  

 location fixed effects, as granular as possible, to account for location-specific and 

population-specific attributes affecting the price; 

 date/period the property was listed/transacted, typically done quarterly, to account 

for changing market conditions over time – an important consideration given the 

history of some EU property markets over the past decade; 

 house size and type attributes, and other quality-related attributes other than energy 

performance, including surface area (where recorded, or bedroom/bathroom 

numbers elsewhere), whether it is an apartment, detached home or other type of 

property, and the age of the property (where available); 

 energy efficiency attributes of the property, including whether it had a rating at all 

(used in the first stage of the Heckman), what that rating was (categorical scale), the 

date of the rating relative to the market transaction or listing (if available), and 

whether the rating was known to the purchaser (if relevant). 

The first three sets of variables effectively ensure no conflation of the effect of energy efficiency 

with the effect of variables potentially correlated with it, such as size or age. The final set of 

variables captures the effects of interest in this study: the effect of improved energy efficiency on 

a property’s value, whether this is affected by the age of the rating and whether purchasers who 

do not know the exact rating factor in energy efficiency into their price. 

Where datasets predate the introduction of energy ratings, if the sample size of repeat sales had 

permitted, it would also have been possible to examine the extent to which energy efficiency is 

incorporated with and without the rating. 
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Chapter 5: Austria 

5.1 Assessment of the EPC scheme 

5.1.1 Presence of the label 

a) When did the scheme come into force for which segments of the property market? 

Table 7: Introduction of EPCs in Austria 

Property type Date of entry into force 

All buildings except public buildings May 2008 

Public buildings January 2009 

 

b) What is known about the proportion of properties (as a proportion of total rental or sales 

transactions) that were actually certified? 

According to BPIE (2010), EPCs (Energieausweis) are not systematically issued at the moment of 

transaction as there is no enforcement of the obligations. The interview did not yield data on this, 

only anecdotal information on the residential sector confirming that a low proportion of 

transactions in Austria was accompanied by an EPC: as long as buyer/renter and prospective 

seller/landlord could agree that there was no need for the EPC, then the transaction did not in 

fact have to be accompanied by an EPC. For new construction (and major renovations), the EPC 

needs to be submitted to the public authority as part of the permitting process, and provincial 

energy agencies verify that the buildings comply with the certificate level, thereby implying an 

EPC is delivered for each building.21 

This suggests that only for a small proportion of property transactions could the information on 

the EPC have been part of the decision-making process, thus limiting the impact of the scheme 

on property values overall. It should be noted that as part of the implementation of the recast 

EPBD, the requirements of the Austrian legislation have been amended and an update of the 

requirement to provide an EPC came into force as of 1 December 2012. However, the legislation 

still states that an EPC shall be provided to the buyer (therefore only for sales transactions) within 

14 days after signing the contract – too late to affect the decision. Implementation at regional 

level22 will have taken some additional time.  

                                                                    
21

 This is to demonstrate compliance with minimum building performance standards and where a subsidy is sought to 
demonstrate performance in excess of legally mandated minimum performance standards. 
22

 In Austria, regions (Länder) have responsibility for implementation of the EPBD. 
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c) What do the regulations say about when the information in the EPCs should be made 

available? 

According to CA-EPBD (2010) the owner must “present a valid certificate to the building 

authority or to the buyer when the selling or renting contract is established.” For new 

construction and major renovations, there is a description of how first a temporary and then a 

final certificate is produced and finally uploaded to the central database of the province or of 

Statistics Austria. The regulations simply require the EPC to be presented at the time of 

establishing the contract. This interpretation was confirmed by interview. 

d) Is there any information available about what actually happens in practice (regarding 

timing)? 

The interview suggests that in a minority of cases where an EPC does accompany a transaction, 

this enters into the process close to or at the time of establishing the contract. The combination 

of the very low proportion of transactions that are accompanied by an EPC and the late stage at 

which the EPC is made available to the prospective buyer/renter severely limits the impact of the 

EPC on the market as a whole.  

The proportion of transactions accompanied by an EPC has been changing in the regions and in 

Austria as a whole with the new requirements under the recast EPBD. However, there is a need to 

understand how the EPC will interact with different procurement processes. Prospective 

residential (and small business) clients do not “shop” for property in the same way that e.g. large 

corporations do. The challenge is to ensure that the information made available through the EPC 

is integrated as much as possible into market practices. This means understanding what the 

procurement process is in different market segments and fitting the EPC into the process to gain 

most effectiveness. 

5.1.2 Understanding of the label 

a) What information is available about buyer/renter understanding of the EPC? 

In Austria, implementation of the EPBD involved harmonisation of nine different provincial 

building codes and various pre-existing energy certificates. The energy rating of the current 

Austrian certificate still shows heat demand. As part of the implementation of the recast EPBD, 

the first page will also show primary energy and CO2 emissions.  

In some Austrian Länder, more than 50% of residential buildings benefit from support that 

provides energy consulting including a comprehensive explanation of the role and function of 

EPCs. This has a very positive effect on public awareness.  

Nevertheless, according to BPIE (2010), the Austrian EPC is “not transparent” and does not give 

building owners very useful information, despite being very detailed and complicated. 

Recommendations to improve energy efficiency are not always given and are not always clear. 

BPIE observes that the limited transparency and limited practical usability of the EPC for the 

building owner creates a barrier to its use and affects public acceptance. This suggests that 

buyer/renter understanding of the EPC in Austria is likely to be limited. 



Chapter 5 – Austria 

 

 

 

Energy performance certificates in buildings and their impact on transaction prices and rents 
in selected EU countries 

| 57 

5.1.3 Concern about energy use and environmental impact when 

selecting a property 

a) Is there information available about the role of energy use or environmental impact as 

dimensions of property selection? 

Tigchelaar et al. (2011) did not include Austria, nor did the interview for Austria shed light though 

there was some anecdotal evidence that in the office segment, operating costs are becoming 

more important. The most recent Eurobarometer survey relating to the attitude of Europeans to 

climate change (EC, 2011b) is shown in Table 8 as part of the broader societal context to the 

property market in Austria. 

Table 8: Attitudes to climate change in Austria and Europe23 

Question Austria EU-27 

% of respondents placing climate change as the most important problem facing the world 19% 20% 

Seriousness of climate change on a scale of 1-10 (average ranking) 7.7 7.4 

% of respondents having insulated their home to reduce energy consumption 13% 18% 

% of respondents having bought a low-energy home 1% 3% 

5.1.4 Trust in the information on the label 

a) Has trust been an issue in the public debate about the introduction of EPCs? If so, what 

themes have been evoked? 

The interview for Austria suggests that trust has not been an issue in the public debate around 

the introduction of the EPC, nor among the estate agent profession, but that the replicability of 

the EPC is being discussed by a smaller number of building scientists and technical experts. 

Apparently, different assessors may get different results when they assess the same buildings, in 

part because the price charged for an EPC does not enable a sufficiently thorough assessment to 

be undertaken. On the basis of limited information (see question b) below), there appears to be a 

risk that trust could be an issue in future if the replicability of EPCs is not addressed through e.g. 

training of assessors. 

b) Are the building blocks of trust in place, in particular in terms of provisions for quality 

assurance of certification? 

The regional databases perform a basic quality check when a certificate is issued and stored in 

the database (BPIE, 2010). The system provides a warning when the data seems to be incorrect 

or incomplete. According to CA-EPBD (2010) some 40 000 such detailed quality assurance 

processes have been undertaken. As a result many experts have had to revise the EPCs at their 

own expense and in a few cases legal action has been taken.  

                                                                    
23

 EC, 2011b. No explanation of the term “low-energy home” was provided to respondents. 
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BPIE (2011) noted that there is a need to improve EPC quality and to ensure proper qualification 

of energy consultants. The interview for Austria suggested that the quality assurance system 

across regions may vary and that databases of EPCs either do not exist or are not consistently 

populated. This would be problematic as they are a central part of quality assurance. 

While EPCs should be issued by an authorised expert in, for instance, construction, engineering 

or energy, there is no obligation for these experts to take a training course or pass an exam for 

energy inspections. The interview for Austria suggested that the list may be too inclusive. 

However, it was also suggested that significant effort is currently going into training assessors to 

improve replicability and that there was cause for optimism in this respect. In conclusion, the 

building blocks that should serve to prevent the erosion of trust in the information on the EPC in 

future are only partially in place. 

5.1.5 Anticipated effect of EPCs on transaction prices and rents 

A low proportion of transactions for existing buildings are accompanied by an EPC as the 

Austrian legislation essentially provides for the possibility of opting out of the requirement by 

mutual agreement between the contracting parties. When present, the EPC usually arrives too 

late in the decision-making process to affect the choice of the buyer/renter. This is changing with 

the implementation of the recast EPBD and the legal requirements in some regions have already 

changed. However, this is unlikely to have happened in time to affect the transaction data 

analysed for the purposes of the present study. Thus we can anticipate on the basis of these two 

parameters that the impact of the EPC itself on property values in Austria is likely to have been 

very limited so far.  

In future, understanding of the EPC may act as a dampener on the extent to which prospective 

buyers/renters take into account the information in their decision process and so this is an area 

that could do with more attention. No studies were identified that look into understanding of the 

EPC by different market actors in Austria. Nor did we find information about the extent to which 

energy performance counts in existing transactions. While trust in the information on the label 

does not at present appear to be an issue, it seems clear that it will be important to ensure that 

adequate quality assurance is in place for the future, so that existing trust is not eroded. 
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Figure 3: Residential EPC, Austria 
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5.2 Establishment of a dataset 

A comprehensive national EPC database is planned but it is not expected to be ready until the 

end of 2012. In the meantime, a voluntary national database called ZEUS that collates data from 

three regions (Salzburg, Carinthia, Styria24) exists and has been used by the Austrian Energy 

Agency for analysis purposes. It contains mostly non-residential buildings. The regions have their 

own databases, which contain mostly new properties (several thousand entries) because new or 

refurbished properties need an EPC in order to qualify for certain grants or subsidies. 

Responsibility for sold or rented buildings remains at federal level (the Federal Ministry of Justice 

has overall responsibility for EPCs while in practice they are organised at regional level).  

There is extremely limited access to these regional databases for research purposes only. 

However, the samples available would have contained new properties only, with a focus on row-

houses and other developer-built buildings because houses built by owner-occupiers are 

generally not put on the market after construction. Meanwhile, the transaction datasets 

identified for Austria do not contain EPC ratings. For this reason, the project team investigated 

property commercial websites instead (see general description in Chapter 4 and below for 

Austria). 

5.3 Regression results 

The results presented for Austria are based on property listings on the widely used 

immobiliennet.net website. Almost 54 000 listings in total were recorded over a six-month period 

from July to December 2012. Of these, just over 3 000 contained information on the property’s 

Energieklasse, or EPC rating (by letter, from A to G). 

Of these 3 000 property listings, the vast majority were either in Vienna (1 800) or the province 

surrounding it, Lower Austria (Niederoesterreich, 800). Thus, observations from other provinces 

were excluded, as it would not be possible to consistently distinguish between variation due to 

price levels in different parts of the country and other factors including EPC rating. For the same 

reason, listings classified as property types other than houses or apartments were excluded. This, 

in addition to exclusions based on extreme values for either size or price/rent, left a valid sample 

for analysis of 2 323 listings, of which 1 077 were rental listings and the remainder sales. 

In addition to EPC rating and whether a property is for sale or to rent (and its price or rent 

accordingly), information is available for each property across four additional dimensions. The 

first is in relation to property type, i.e. house or apartment, and if rental apartment whether the 

lease is longer or shorter than usual. The second is in relation to the property’s size, measured in 

square metres. The third relates to a property’s condition (Zustand). Indicator variables were 

included for properties listed for the first time after being built (erstbezug), and for the property 

being in what the advertiser called very good or good condition. The final dimension relates to 

location: in Vienna, this is done by PLZ (zipcode), while in Lower Austria, this is done by region 

(of which there are six). 

                                                                    
24

 The data is collected by www.energie.steiermark.at. 
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In addition to size in square metres, an interactive term is included, allowing the marginal effect 

of size to differ in Lower Austria compared to Vienna. Two principal strategies are used to 

capture the effect of energy efficiency on prices and rents. As with other countries and regions, 

the main one is the conversion of the A-G energy rating scale to a numeric scale from 1 to 7 (in 

one specification, an interaction is also included allowing the effect of a one-letter improvement 

in Lower Austria.) The second strategy is to include indicator variables for each of the ratings on 

the scale, using the C rating (the most common) as the control. 

As with other countries and regions in this study, the empirical specification includes a filter for 

outliers. The process uses a calculation called Cook’s Distance to exclude those observations with 

a disproportionate effect on the estimation of the coefficients of the model (a statistical test for 

outlier status). In the case of Austria, this resulted in the exclusion typically of 5% of observations. 

5.3.1 Results for sales market 

The models for the sales market in Vienna and the surrounding area explain just under 85% of the 

variation observed in house prices, a proportion that compares well with similar models in the 

housing literature. Location-specific effects are typically statistically significant, while an 

additional square metre is associated with a 1.2% higher price in Vienna and 0.8% in Lower 

Austria. 

There are strong price effects of energy efficiency on list prices. In the core model, which includes 

both Vienna and Lower Austria and treats EPC rating as a continuous variable, a one-letter 

improvement in energy efficiency is associated with an 8% higher price. Allowing the effect of 

energy efficiency to vary between Vienna and Lower Austria, this 8% turns out to be effectively 

an average of an even higher premium in Vienna (of between 10% and 11%) and a slightly lower 

one in Lower Austria (between 5% and 6%). These results are outlined in Table 9, where 

Model (2) tests whether the effect of energy rating differs between Vienna and Lower Austria. 

5.3.2 Results for lettings market 

The rental model explains an even higher proportion of the variation observed in rents – 92% for 

the main specifications. Again, variables usually have the signs expected and are statistically 

significant, while location-fixed effects are also statistically significant. An additional square 

metre of floor-space is associated with a 0.9% higher rent, an effect that is only marginally 

smaller outside Vienna than in the capital. 

The rent effect of energy efficiency on advertised rent is large, statistically significant but smaller 

than for prices. For the main specification, a one-letter improvement in energy rating is 

associated with a 4.4% higher rent. It is possible that the effect is slightly greater in Vienna than 

in Lower Austria, although when this is tested for directly, while there is a gap between the two 

regions, it is not statistically significant. These results are outlined in Table 9, alongside the sales 

results. 
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Table 9: Results for Austria, sales and rental 

Dependent variable: Sales Rental 

price (or rent) (1) (2) (1) (2) 

Increase in EPC -0.08030*** -0.10191*** -0.04406*** -0.04865*** 

(A-G scale) 0.00723 0.01041 0.00493 0.00575 

additional EPC effect 

 

0.04258** 

 

0.01653 

in Lower Austria 

 

0.01394 

 

0.01111 

Size (m
2
) 0.01182*** 0.01168*** 0.00943*** 0.00944*** 

  0.00026 0.00026 0.00015 0.00015 

additional m
2
 effect -0.00382*** -0.00386*** -0.00089 -0.00095* 

in Lower Austria 0.0004 0.00039 0.00045 0.00045 

Type and condition: 

    House 0.04742 0.04827 0.12634** 0.13111*** 

  0.02994 0.03007 0.03952 0.03941 

Apartment on short lease 

  

0.01442 0.01146 

  

  

0.01799 0.01797 

Apartment on long lease 

  

-0.05166** -0.05041** 

  

  

0.0182 0.01812 

Very good condition 0.12813*** 0.12782*** -0.04811*** -0.04939*** 

  0.02524 0.02522 0.01164 0.01161 

Good condition -0.21034*** -0.21892*** -0.06842** -0.07127** 

  0.03784 0.03795 0.02285 0.02278 

First occupancy 0.14852*** 0.15276*** 0.17036*** 0.17318*** 

  0.0254 0.02532 0.02999 0.02989 

Constant 12.01937*** 12.09702*** 6.64525*** 6.66170*** 

  0.05008 0.05577 0.02885 0.0305 

R-squared 84% 83% 92% 92% 

N 1 189 1 187 1 026 1 024 

Models (1) and (2) differ in the treatment of energy rating (Model (2) includes a test for whether the 
effect is different in Lower Austria). Regional fixed effects not shown. Standard deviations are 
reported in parentheses. ***, **, * denote statistical significance at 1%, 5% and 10% levels 
respectively. N refers to number of observations included in second-stage regression, which 
excludes outliers. 

5.3.3 Summary 

Overall, there are clear signs from the property market in Vienna and the surrounding region that 

energy efficiency is rewarded. The effect of a one-letter improvement in energy efficiency is 

estimated at 8% in the sales market and 4.4% in the lettings market. This attenuated rental 
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effect is in line with results for Belgium and Ireland, and suggests that owners benefit above the 

ongoing monthly benefits that accrue to occupiers.25 

There is also strong evidence that the price effect is larger in Vienna than in Lower Austria. This is 

in contrast to both Belgium and Ireland, where the price effect is smaller in the cities than in the 

non-city areas. It is worth noting, in light of the stylised fact from the Irish market that the 

premium for energy efficiency was related to market conditions, that as of late 2012, the Austrian 

market was booming (+10% year-on-year, and even greater in Vienna), while the Belgian market 

was largely static in real terms (price up 2.7% year-on-year by mid-2012) and the Irish market was 

still falling.  

As with other countries for which listed prices and rents (rather than transaction outcomes) are 

given, it is important to note this caveat. Properties listed for longer without successful sale or 

lease may be associated with lower transaction prices, everything else being equal. This may 

understate the effect of energy efficiency on property market outcomes if energy efficiency is 

positively correlated with general property quality and quality in turn is positively correlated with 

faster sale or lease. An overview of the results in graphical form, including a 95% confidence 

interval, is shown in Figure 4. 

Figure 4: Effect of a one-letter improvement in energy efficiency on prices and rents (and 

95% confidence interval) in the Austrian property market 

 

                                                                    
25

 An alternative explanation is given by Lyons (2012), who finds that location-specific amenities have systematically 
smaller rent effects than price effects and suggests this may be due to greater relative search costs in the rental market 
compared to the sales market. 
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Chapter 6: Belgium 

Note: The first part of this chapter focuses primarily on the Flanders region but we carry 

out regression analysis for Wallonia and Brussels Capital regions as well. Although 

we were able to obtain datasets for all three regions, the dataset obtained for 

Flanders is by far the largest. 

6.1 Assessment of the EPC scheme in Flanders 

6.1.1 Presence of the label in Flanders 

a) When did the scheme come into force for which segments of the property market? 

Table 10: Introduction of EPCs in Flanders26 

Property type Date of entry into force 

All new buildings
27

 January 2006 

Existing residential buildings – sale  November 2008 

Existing residential buildings – rent January 2009 

Public buildings January 2009 

Existing non-residential Expected 2013 

 

While the legislation concerning the certification of existing non-residential buildings is already in 

place, there have been delays in the development of the accompanying software tools and 

implementation is expected in 2013 (Concerted Action, 2010).  

b) What is known about the proportion of properties (as a proportion of total rental or sales 

transactions) that were actually certified? 

An interview suggested that compliance with the law is high for sales transactions because a 

notary is involved and because of their official status. For rental, it was suggested that it is likely 

that compliance is lower. It appears that no central public body holds figures on both 

sales/rentals of assets and EPCs produced. It is estimated that Flanders has issued 5 100 non-

domestic EPCs (BPIE, 2010).  

                                                                    
26

 Concerted Action EPBD (2010). 
27

 New buildings and major renovations have to have an EPB declaration (Energie Prestatie en Binnenklimaat (Energy 
Performance and Indoor Climate)), which has separate software and a separate database. 
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c) What do the regulations say about when the information in the EPCs should be made 

available? 

According to Concerted Action (2010), a certificate must be available from the moment the 

building is put up for sale or rent. The owner must give a valid certificate to the buyer when the 

deed is established. In case of rent, the renter must get a copy. From 1 January 2012 the EPC 

rating is required in all advertisements when putting a dwelling on the market for rental or sale, 

at risk of a penalty of 500-5 000 EUR.  

d) Is there any information available about what actually happens in practice (regarding 

timing)? 

According to BPIE (2010), EPCs are almost always issued at the moment of transaction (for 

residential buildings). This was also confirmed in the interview (for the Flemish property market 

in general and not specifically for the residential market). According to a written response, 

market surveillance has shown mixed results. Advertisements including EPCs were available for 

68% of dwellings (of those checked) in 2010 and this rose to 80% in 2011. Another check in 

February 2012 showed that only 62% included EPCs. In light of the new Flemish legislation ahead 

of the recast EPBD, mentioned above, this situation is likely to have improved during 2012. 

6.1.2 Understanding of the label in Flanders 

a) What information is available about buyer/renter understanding of the EPC? 

We were not able to identify any studies on the public understanding of EPCs in Belgium, nor 

does data appear to be gathered by public bodies. Anecdotal information from the interview 

suggested that members of the public do not understand that asset rating is based on 

standardised assumptions about user behaviour and thus not a prediction of what exactly they 

would consume if they bought/rented the asset but rather an indication of energy performance 

relative to other assets, making abstraction from user influence. In Flanders the EPC is not based 

on the A-G rating. The design does reflect the colour coding but it is a continuous scale.  

6.1.3 Concern about energy use and environmental impact when 

selecting a property in Flanders 

a) Is there information available about the role of energy or environmental impact as 

dimensions of property selection? 

We were not able to identify any research on the role of energy as a dimension of transactions 

concluded. Anecdotal information from the interview suggests that this is becoming increasingly 

important in the purchase of property. A Belgian (i.e. not just for Flanders) study by a network of 

real estate agencies identified that EPCs are having an increased effect as buyers become more 

aware of energy costs and consumption levels, particularly for mid-priced assets (ERA, 2012).  
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The most recent Eurobarometer survey relating to the attitude of Europeans to climate change 

(EC, 2011b) is shown in Table 11 as part of the broader societal context to the property market in 

Flanders. 

Table 11: Attitudes to climate change in Belgium and Europe28 

Question Belgium EU-27 

% of respondents placing climate change as the most important problem facing the world 24% 20% 

Seriousness of climate change on a scale of 1-10 (average ranking) 7.1 7.4 

% of respondents having insulated their home to reduce energy consumption 32% 18% 

% of respondents having bought a low-energy home 6% 3% 

6.1.4 Trust in the information on the label in Flanders 

a) Has trust been an issue in the public debate about the introduction of EPCs? If so, what 

themes have been evoked? 

We did not detect any issues about trust in the EPCs in the literature examined. BPIE (2010) 

states that public acceptance is high. The interview suggested that apart from confusion about 

the difference between the asset rating and actual consumption, the extent to which the 

information on the EPC can be trusted has not been a topic of discussion in Flanders.  It appears 

that the introduction of the EPC has been characterised by a degree of indifference, as opposed 

to any debate about whether the information can be trusted. The EPC has been treated as simply 

part of the paperwork that must be handed over on contract completion.  

b) Are the building blocks of trust in place, in particular in terms of provisions for quality 

assurance of certification? 

Flanders has a mandatory quality assurance scheme. It is run by the Flemish Energy Agency 

(VEA) and involves the accreditation of assessors and quality control of certificates using the EPC 

database (Concerted Action, 2010). The interview suggested that over the past year the focus of 

the VEA has shifted from putting the EPC scheme in place to checking the quality of the work of 

those who produce the EPCs. They have also been stepping up communication on this. Examples 

include penalties for inaccurate EPCs and bans for experts who make an unacceptably high 

number of mistakes. Thus the building blocks for maintaining trust in the information on the EPC 

are in the process of being put in place. 

                                                                    
28

 EC, 2011b. No explanation of the term “low-energy home” was provided to respondents. 
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Figure 5: Residential EPC, Flanders 
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6.1.5 Anticipated effect of EPCs on transaction prices and rents 

A high degree of presence could indicate that we should expect some impact. However it seems 

that at least until recently the certificate has been presented late in the transaction process. This 

on its own suggests that we should expect little impact on property value up to 2012. We did not 

find any information on whether the information is understood, other than anecdotal interview 

information to the effect that calculated energy demand and actual energy consumption are 

confused in peoples’ minds, but the Belgian real estate network has identified increased interest 

in energy ratings, likely to continue given projected energy price rises. The fact that the 

introduction of the EPC appears to have been met with indifference would also mean that it is 

unlikely that we should see a strong effect in transaction data analysed for the purposes of this 

study that can be directly linked to the EPC.  

There appears to be some way to go before the EPC is fully integrated into market practices. 

Despite the changes introduced with respect to property advertising, it may be that more needs 

to be done to engage intermediary actors such as property agents both in the commercial and 

residential sectors such that they are enabled to play a more proactive role. Once this is the case, 

it seems likely that we should see a clear effect on the value of property in Flanders. This is 

provided that trust is maintained through appropriate quality assurance systems, the building 

blocks of which appear to be in the process of being put into place. 

6.2 Establishment of a dataset 

6.2.1 EPC data in Flanders 

Belgium’s law of 8 December 1992 on Privacy Protection in relation to the Processing of Personal 

Data29 is intended to protect citizens against the abusive use of personal data. Implemented by a 

commission for the protection of privacy, this law states that public organisations are only 

allowed to make aggregated data public. This is a significant barrier to accessing data. 

The Flemish Energy Agency manages an EPC database for the region.30 However, they are not 

able to provide a data sample due to privacy legislation and there are currently no legislative 

proposals to make data more publically available.  

The databases of real estate agents or notaries, e.g. www.notarimmo.be, should in principle 

contain information on energy performance certification, as it is now obligatory to provide the 

energy rating in commercial publications when selling a house. However, these sources are also 

unable to share data. 

                                                                    
29

 Loi relative à la protection de la vie privée à l'égard des traitements de données à caractère personnel: 
www.privacycommission.be/sites/privacycommission/files/documents/02.01.01.04-comites-sectorielsart31bis-loi-vie-
privee_0.pdf. 
30

 See www.vea.be. 
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6.2.2 Databases on transactions and rents 

The Belgian notaires (notaries) hold databases of property transactions, including by region. 

However, because of the confidentiality issues, the Royal Federation of Belgium Notaries is only 

allowed to make aggregated data public. Similarly, a dataset of transaction prices based on real 

estate transactions is recorded by the Cadastre du SPF Finances.31 They were willing to share data 

for this study but again the provision of price/address variables would have run up against the 

data protection laws. 

Therefore the project team again pursued the option of using listings from commercial websites, 

which include both price and EPC information (see general description in Chapter 4 and for 

Belgium in next section). This also allowed us to obtain data for Wallonia and Brussels Capital 

regions as well as Flanders, and thus for Belgium as a whole. Possibly due to the later 

introduction of certificates in Wallonia and Brussels, sample sizes for those regions are 

significantly smaller than for Flanders, but of sufficient size to enable hedonic regression analysis. 

6.3 Regression results 

Analysis of the effect of energy efficiency on property market outcomes in Belgium was 

conducted using a sample of just over 100 000 property listings, covering sales and lettings 

segments in Flanders, Wallonia and Brussels, from the second half of 2012. The source of the 

listings is the widely used immoweb.be website. Information on the measure of energy efficiency 

(CPEB score) is available for just over one quarter of these listings, the vast majority of which are 

in Flanders. Extreme values of CPEB (below 25 and above 800) are excluded. Together with filters 

for unusual property types, sizes and values, this leaves a valid sample of just over 26 000 listings 

for analysis. The breakdown by region and market is shown in Table 12 below. 

Table 12: Sample sizes for energy efficiency listings in the Belgian property market 

  Sale Rental 

Brussels-Capital 1 222 660 

Flanders 15 935 7 140 

Wallonia 1 043 276 

Information is available on each property across four main headings: its size in square metres, its 

location, its property type, and the dwelling’s energy performance. Energy performance is given 

by the CPEB metric, kWh/m², the ratio between the characteristic annual primary energy 

consumption and the useable floor area. 

As with other countries and regions, the empirical specification includes a filter for outliers. The 

process uses a calculation called Cook’s Distance to exclude those observations with a 

disproportionate effect on the estimation of the coefficients of the model (a statistical test for 

outlier status). In the case of Belgium, this resulted in the exclusion of on average 5% of 

observations. 

                                                                    
31

 See http://statbel.fgov.be/fr/statistiques/chiffres/economie/construction_industrie/immo/. 

http://statbel.fgov.be/fr/statistiques/chiffres/economie/construction_industrie/immo/
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6.3.1 Results for Flanders 

The analysis for the Flanders region of Belgium is based on just under 16 000 sales listings and 

just over 7 100 rental listings, covering properties available in the second half of 2012, noting the 

filters described above. The model allows for diminishing marginal utility associated with size: 

additional size variables were included for properties that were small (less than 100 m²) or large 

(more than 200 m²).32 

To capture location-specific effects, size in square metres is treated as market-specific, where 

two-digit postal codes were used for micro-markets. For the sales segment, there is one 

modification: due to small sample sizes, the postal code 82 was combined with its neighbour, 

postal code 80. Four-digit postal codes were included as additional geographic controls, where 

sample sizes permitted. Property type indicator variables were included for apartments, and 

within apartments for penthouses, duplexes and triplexes, and also for bungalows and villas. For 

the rental segment, the treatment and specification were analogous, with adjustments only to 

the location-specific fixed effects, to reflect the smaller sample size. 

The results are shown in the table below. Model (1) includes CPEB score as a continuous variable. 

Model (2) exploits the large sample size and continuous nature of the CPEB score to investigate 

whether the effect of an incremental improvement in energy efficiency may be different if the 

existing level of efficiency is high or low, in much the same way that the effect of an additional 

square metre may vary between small and large properties. This is done by interacting the CPEB 

score with indicator variables that take a value of 1 if the CPEB score is very low (less than 150), 

low (between 150 and 250), high (between 450 and 600) and very high (above 600). 

Table 13: Results for Flanders, sales and rental 

Dependent variable: 

 
 price (or rent) Sales (1) Sales (2) Rental (1) Rental (2) 

Increase in CPEB score -0.00043*** -0.00049*** -0.00032*** -0.00043*** 

  0.00001 0.00004 0.00002 0.00004 

Additional effect 

    at very low CPEB scores 

 

0.00033*** 

 

0.0001 

  

 

0.00009 

 

0.00008 

at low CPEB scores 

 

0.00004 

 

-0.00005 

  

 

0.00004 

 

0.00003 

at high CPEB scores 

 

0.00004* 

 

0.00008*** 

  

 

0.00002 

 

0.00002 

at very high CPEB scores 

 

0.00008*** 

 

0.00016*** 

  

 

0.00002 

 

0.00003 

                                                                    
32

 Note that a modelling choice was made not to use polynomials. A second-order polynomial is more standard in the 
literature but is quite restrictive in imposing a relationship that extends across high, intermediate and low values of a 
variable. By treating high and low separately, relative to the intermediate band, this allows the relationship to differ. 
The cost is that cut-off points between high, low and intermediate have to be chosen. Amenity valuation more 
generally seems to be switching away from polynomials towards more flexible functional forms such as this. 
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Type and size 

    Size (m
2
) 0.00473*** 0.00476*** 0.00594*** 0.00591*** 

  0.00009 0.00009 0.00012 0.00012 

Where m
2
 is low -0.00154*** -0.00152*** -0.00006 -0.00007 

  0.00008 0.00008 0.00007 0.00007 

Where m
2
 is high -0.00057*** -0.00056*** -0.00078*** -0.00076*** 

  0.00004 0.00004 0.00005 0.00005 

Apartment -0.01801** -0.02778*** -0.05593*** -0.06366*** 

  0.00688 0.00695 0.00726 0.00726 

Duplex 0.01113 -0.00325 -0.04672*** -0.05315*** 

  0.01176 0.01176 0.009 0.00899 

Penthouse 0.23969*** 0.22756*** 0.05881*** 0.05109** 

  0.01797 0.01794 0.01679 0.01667 

Bungalow 0.23488*** 0.22952*** 0.09403*** 0.07490** 

  0.02158 0.02139 0.02457 0.02429 

Villa 0.30248*** 0.30200*** 0.16604*** 0.16454*** 

  0.00716 0.00713 0.01089 0.01089 

Maison de Maitre 0.14382*** 0.14257*** 0.03081 0.03777 

  0.0162 0.01614 0.03285 0.03275 

Rez-de-chaussée 0.04575** 0.04537** -0.01836 -0.01823 

  0.01448 0.01441 0.01224 0.0122 

Maison bel étage -0.03792** -0.03597* -0.08470*** -0.08003*** 

  0.0146 0.01453 0.02146 0.02139 

Constant 12.01697*** 12.01983*** 6.22061*** 6.25236*** 

  0.01256 0.01757 0.0151 0.01947 

R-squared 76.8% 77.1% 79.3% 79.5% 

N 15 011 15 016 6 931 6 931 

Models (1) and (2) differ in the treatment of energy rating, with Model (2) allowing the effect of 
an improved CPEB score to vary at different levels. Standard deviations are reported in 
parentheses. ***, **, * denote statistical significance at 1%, 5% and 10% levels respectively. N 
refers to number of observations included in second-stage regression, which excludes outliers. 

Overall, the models have a good level of fit, explaining between 75% and 80% of the variation 

observed in listed prices and rents. In the sales market, according to Model (1), an improvement 

of 100 points in the CPEB metric is associated with a 4.3% higher price. Model (2) refines this 

finding somewhat. It suggests that the premium associated with an improvement of 100 points 

on the CPEB is significantly smaller for already very energy efficient homes (of the order of 1.6%). 

The effect is strongest in the middle of the distribution (4.9%) before weakening slightly at high 

and very high CPEB scores (4.1-4.5%). This may reflect income or information constraints among 

lower-income households that limit somewhat their reward for energy efficiency. 
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In the rental market, Model (1) suggests that an improvement of 100 points in the CPEB metric is 

associated with a 3.2% higher rent, an attenuated effect when compared with the 4.3% price 

effect. Both effects are precisely estimated in the data. Model (2), however, again adds some 

nuance to this. The attenuated rental effect is driven by a smaller reward to energy efficiency 

among energy inefficient homes (those with CPEB scores of 450 or higher). At intermediate 

levels of energy efficiency, the rent effect of a 100-point improvement (4.3%) is comparable to 

the price effect. This effect does not diminish where CPEB scores are low. 

6.3.2 Results for Brussels-Capital 

A smaller sample was available from the same data source for the Brussels-Capital region of 

Belgium (postcodes 10-12), covering 1 220 sales listings and 660 rental listings, once filters were 

run for properties with extreme or missing values of variables required. The empirical 

specification was as for Flanders, but with modifications where necessary. Due to the smaller 

geographic scale of the Brussels-Capital region, four-digit rather than two-digit postcodes were 

used to build zones of suitable sample size. Typically, this involved amalgamating contiguous 

municipalities, using where possible population densities as guides, and left 14 zones in the sales 

market and 11 in the rental market.  

Results for the Brussels-Capital region are shown in Table 14. Again, the overall fit of the Brussels 

models is high, explaining 86% of the variation in prices and 81% of the variation in rents.  

Once again, improved energy efficiency is associated, in a statistically significant way, with 

higher property prices and rents. According to Model (1), an improvement of 100 points in the 

CPEB metric is associated with a 2.9% higher price. An equivalent improvement in the rental 

market is associated with a 2.6% higher rent. 

6.3.3 Results for Wallonia 

Similarly, a smaller sample was available from the same data source for the Wallonia region of 

Belgium, covering 1 000 sales listings and 270 rental listings, after filters for properties with 

missing or extreme values of key variables. Due to significantly smaller samples for the Wallonia 

region, two-digit postal codes were amalgamated into contiguous zones with a sufficient number 

of observations. There were 11 such zones in the sales segment and six in the rental segment, all 

of which were interacted with size (square metres) to reflect market-specific factors. 

Despite the significantly smaller sample sizes, the overall fit of the Wallonia models is good, 

accounting for 76% of the variation in prices, and 85% of the variation in rents. As with Flanders 

and Brussels-Capital, improved energy efficiency is associated in a statistically significant way 

with higher property prices and rents. According to Wallonia Model (1), an improvement of 

100 points in the CPEB metric is associated with a 5.4% higher price. In the rental market, the 

effect for an equivalent improvement on rents is significantly smaller at 1.5%. 



Chapter 6 – Belgium 

 
 74 |  

Energy performance certificates in buildings and their impact on transaction prices and rents 
in selected EU countries 

 

Table 14: Results for Brussels-Capital and Wallonia, sales and rental 

Dependent variable: Brussels-Capital Wallonia 

 price (or rent) Sales (1) Rental (1) Sales (1) Rental (1) 

Increase in CPEB score -0.00029*** -0.00026*** -0.00054*** -0.00015* 

  0.00004 0.00005 0.00006 0.00007 

Type and size 

    Size (m
2
) 0.00772*** 0.00728*** 0.00651*** 0.00736*** 

  0.00031 0.00033 0.00032 0.00037 

Where m
2
 is low -0.00078*** -0.00005 -0.00120** 0.00053* 

  0.00021 0.0002 0.00036 0.00026 

Where m
2
 is high -0.00127*** -0.00104*** -0.00087*** -0.00212*** 

  0.00013 0.00023 0.00017 0.00026 

Apartment -0.03785 -0.03664 -0.00972 -0.052 

  0.02021 0.03157 0.02982 0.02731 

Duplex 0.04487 0.02659 0.07371 -0.11040** 

  0.03787 0.03929 0.06321 0.03855 

Penthouse 0.16965*** 0.04669 

    0.03978 0.05282 

  Bungalow 

  

0.26405*** 0.13594 

  

  

0.07454 0.08976 

Villa 0.14735** 0.30246*** 0.27268*** 0.0795 

  0.04973 0.07879 0.02439 0.04515 

Maison de Maitre -0.0289 0.32825** 0.18388 

   0.05614 0.12451 0.15489 

 Rez-de-chaussée 0.07514 -0.02561 0.14302 0.28188*** 

  0.04184 0.04411 0.08005 0.06809 

Maison bel étage 0.13882*** -0.15395* -0.01767 -0.15112* 

  0.04042 0.0716 0.07454 0.06597 

Constant 11.77292*** 6.28693*** 11.72858*** 6.06350*** 

  0.04213 0.05347 0.05197 0.05826 

R-squared 86.1% 80.6% 76.4% 84.5% 

N 1 145 620 986 250 

Model (1) is as per the Flanders model, subject to the modifications noted in the text and omitted 
categories (denoted by blank cells). Regional square meters effects not shown. Standard deviations are 
reported in parentheses. ***, **, * denote statistical significance at 1%, 5% and 10% levels respectively. 
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6.3.4 Summary of regression results for Belgium 

This analysis of 26 000 property listings has shown a clear relationship between a property’s 

energy efficiency – as measured by its CPEB performance – and its advertised price or rent. The 

bulk of the listings are for Flanders, and analysis of that market showed that an improvement of 

100 points in the CPEB metric (termed here a “major improvement” in energy efficiency) is 

associated with a 4.3% higher price, on average. The rent effect was smaller but still statistically 

and economically significant: an improvement of 100 points in the CPEB metric is associated with 

a 3.2% higher rent. 

Figure 6: Price and rent effects of 100-point improvement in CPEB score (and 95% confidence 

interval) in the Belgian property market 

 

Results for Wallonia and Brussels – based on significantly smaller sample sizes – were in line with 

those for Flanders. A major improvement in energy efficiency is associated with a 5.4% higher 

price in Wallonia and a 2.9% higher price in Brussels. In the rental market, a similar improvement 

in energy efficiency is associated with a 1.5% higher rent in Wallonia and a 2.2% higher rent in 

Brussels. 

The overall finding – that energy efficiency is rewarded in the property market – can be 

supplemented with two additional findings. Firstly, while the price effect in Wallonia is larger 

than that for Flanders, it is also less precisely estimated. Instead, of the price effects, it is 

Brussels-Capital that appears systematically different. This may reflect the higher price levels 

that prevail in the capital city: if the energy savings associated with a dwelling of 150 m2 for 

example are a certain euro amount, this will be a smaller proportion of the price in Brussels, 

where such dwellings command a higher value. 

Secondly, in all three regions analysed, the effect on rents was attenuated, albeit marginally in 

the case of Brussels-Capital. This may indicate the internalisation by owner-occupiers of the 

capital benefits associated with energy efficiency, compared to tenants, who enjoy only an 

improved accommodation service.  
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The large sample size for Flanders allowed an investigation of whether effects on prices and rents 

varied by the level of energy efficiency (similar to diminishing marginal utility of additional 

space). This analysis suggested that the price effect is significantly smaller at low CPEB scores, 

i.e. for highly efficient homes, further improvements in energy efficiency were associated with a 

smaller premium than improvements for less energy efficient homes. 

This analysis, however, also suggested that at intermediate levels of energy efficiency (CPEB 

scores of 250-450), the attenuated rental effect disappears and the rent effect of energy 

efficiency is of a similar scale to the price effect. Instead, the attenuation occurs at poor levels of 

energy efficiency, which – if associated with poorer quality accommodation and lower income 

households – may reflect a lack of willingness to pay for energy efficiency or more likely a lack of 

awareness of its financial benefits. 
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Chapter 7: France 

7.1 Assessment of the EPC scheme 

7.1.1 Presence of the label 

a) When did the scheme come into force for which segments of the property market? 

Table 15: Introduction of EPCs in France33 

Property type Date of entry into force 

Residential and non-residential buildings – sale  September 2006 

Residential and non-residential buildings – rent July 2007 

New buildings July 2007 

Public buildings January 2008 

Display of the certificate in all property advertising 1 January 2011 

b) What is known about the proportion of properties (as a proportion of total rental or sales 

transactions) that were actually certified? 

Notaries are obliged to verify that all the legal documents are present including the EPC (known 

as diagnostique de performance énergétique (DPE)). This suggests that since 2007 the compliance 

level has been almost 100% at the time of sale. The notary does not have the same role when it 

comes to rental contracts but the interview suggested that estate agents are well informed about 

the EPC and are also obliged to make sure that all relevant documents accompany rental 

contracts.  

What may fall outside of this picture are rental transactions concluded between individuals. No 

information was available about the proportion of rental transactions that are concluded directly 

between individuals as opposed to via an estate agent.  

Thus interview data suggests that the proportion of transactions in France accompanied by an 

EPC is near complete. However, no studies appear to have been undertaken to verify this. BPIE 

(2010) estimated that in France 90% of social housing and 14% of private houses have certificates 

but these shares will have been rising over time. It is estimated that France has issued at least 

4 000 non-domestic EPCs (public buildings) (BPIE, 2010). 

c) What do the regulations say about when the information in the EPCs should be made 

available? 

According to Concerted Action (2010) in relation to all existing property, the owner is obligated 

to provide a valid certificate to the buyer when the sale or rental is being established. This 

                                                                    
33

 Concerted Action, 2010 and BPIE, 2010. 
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suggests that it is unlikely the certificate has been well integrated into the marketing and 

purchasing/letting process. However, in January 2011 display of the energy label and class 

became mandatory in all advertising for sale or rent (newspaper, websites, real estate agent 

agencies, etc.). This would suggest that potential buyers/renters are more likely to be exposed to 

the EPC early in the transaction process and this was also confirmed through interview. 

d) Is there any information available about what actually happens in practice (regarding 

timing)? 

The January 2011 requirements mean that the EPC should be displayed in all advertising and 

marketing of properties. However, it is one thing for the rating to be available and another thing 

for it to be presented and explained to the prospective buyer/renter, and for it to be integrated 

into market decisions.   

ADEME and TNS (2012a) specifically asked heads of households about the extent to which the 

energy performance class attributed by the EPC would be an important criterion in the context of 

a home purchase or a decision to rent. In both cases the total percentage of respondents who 

considered this either “quite important” or “very important” had not shifted a great deal since a 

2007 study, hovering somewhere between 80% and 85%. There has however been a shift 

towards more respondents saying that it would be a “very important” criterion as opposed to 

“quite important”. While this suggests that a significant proportion of French households would 

consider the EPC important in a decision to rent or buy, these results relate to a hypothetical 

purchase or rental situation. However, the results do suggest that the level of awareness of EPCs 

amongst the French public is significant, and that there is at least potentially significant market 

interest. Also, since the survey was carried out before the display of EPCs became mandatory in 

all advertisements, in can be expected that equivalent figures today would be even higher. 

Additional questions were asked of those who had recently sold or bought a home. The number 

of respondents to this part of the study was very low and so the results should therefore be 

treated with caution. Interestingly 37% of sellers report that the EPC rating had either a weak 

influence (25%) or a great influence (12%). For 58% of respondents it had no influence at all. Of 

those who had recently bought a home, 44% reported that the EPC rating either had a weak 

influence (27%) or a great influence (17%). It had no influence on 55% of respondents. 

ADEME and TNS (2012b) also examined the influence of the EPC rating on sales transactions in 

the residential sector through a survey of property professionals (estate agents and solicitors). If 

a property has a good EPC rating, 66% of estate agents and 84% of solicitors say that they 

“often” or “always” include a good energy rating in their “sales pitch” for that property. On the 

other hand, when the property has a bad EPC rating, 49% of estate agents and 37% of solicitors 

say that the buyer will mention this. This suggests that property professionals are wiser to the 

use of the EPC in the process of negotiation than prospective residential buyers. According to 

32% of estate agents and 29% of solicitors, a good EPC rating increases the price of a property by 

“a little” or “a lot”. Conversely, 53% of estate agents and 46% of solicitors say that a bad EPC 

rating reduces the price of a property “a little” or “a lot”. In both cases, the largest proportion of 

professionals say that the impact on the transaction price is to reduce/increase it by “a little”.  

Property professionals were also asked whether a good or bad EPC rating influenced buyers’ 

decisions. According to 72% of estate agents and 66% of solicitors, a good EPC rating influenced 
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buyers’ decisions “a little” or “a lot”. For a bad EPC rating the equivalent figures are 63% of estate 

agents and 58% of solicitors. Again, the overwhelming majority of these responses referred to a 

small influence. Nevertheless, the survey of professionals suggests that the EPC is entering the 

professional practices of estate agents and solicitors, that buyers are to a certain extent wise to 

it, and that it is mobilised both as an argument to increase the price of a property, and to reduce 

the price in the final stages of negotiation (a practice known as “chipping”34).  

This suggests that the EPC is integrated relatively early in the purchasing process of the buyer in 

the residential sales market. According to the national policy maker interviewed, this is also the 

case for non-residential buildings and for rentals. 

7.1.2 Understanding of the label 

a) What information is available about buyer/renter understanding of the EPC? 

ADEME has conducted three studies so far of the reception of the EPC by the general public and 

by property professionals (estate agents and solicitors). The first study was in August 2007, 

another followed in May 2010 and the most recent was conducted in January 2012. Although the 

survey of professionals asked about understanding of the label, the survey of heads of 

households did not. Nor was there a survey of commercial investors/occupiers. The survey of the 

understanding of the EPC by property professionals will therefore have to serve as an indicator of 

what the understanding of prospective clients (whether for residential or office space) might be. 

Some 63% of estate agents and 72% of solicitors agree with the statement that the EPC is 

“simple to understand and explain”, while 56% of estate agents and 32% of solicitors agree with 

the statement that it is “easy to apply and implement”. These results suggest that key property 

market professionals understand, or at least believe they understand, the EPC. However, there is 

some room for improvement both in terms of the capacity to understand and explain the EPC, 

and in terms of its application in particular professional contexts. Interestingly, the survey 

addressed to households did not ask questions about the understanding of the EPCs. 

As in many other countries, there is a national communication campaign, a network of 500 

experts providing advice to households on all aspects of energy via the Espaces Infos Energies 

created by ADEME. 

7.1.3 Concern about energy use and environmental impact when 

selecting a property 

a) Is there any information available about the role of energy use or environmental impact as 

dimensions of property selection? 

An Ifop survey in March 2010 found that 90% of the French public consider energy performance 

to be an important factor. However, a survey of French real estate agents in June of the same 

                                                                    
34

 See www.fridaysmove.com/property-law-blog/conveyancing-insider/13/01/2011/epc-used-selling-price-negotiation. 
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year showed that when it comes to the crunch the share of actual purchasers that consider good 

energy performance as an important factor in their decision is only 45% (Figures 7, 8). 

Figure 7: Factors in purchasing decision according to real estate agents in France, June 2010 

 

Figure 8: Gap between general public and buyers in attitude to energy performance 

 
Source: Ifop (2010) 

- Pay more: Prepared to invest more in order to benefit from a property with good energy performance (or to pay for 
renovation to improve it) 
- Delay purchase: Not prepared to invest more in order to benefit from a property with good energy performance but 
willing to delay purchase in order to find a property that meets this condition 
- Neither: Not willing to delay purchase nor to invest more 

More broadly, some of the questions in the most recent Eurobarometer (EC, 2011b) survey 

relating to Europeans’ attitude to climate change can serve as useful context, helping to assess 

the likelihood of French buyers/renters taking into account energy performance (as a dimension 

of environmental impact) when selecting a property. 
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Table 16: Attitudes to climate change in France and Europe35 

Question France EU-27 

% of respondents placing climate change as the most important problem facing the world 20% 20% 

Seriousness of climate change on a scale of 1-10 (average ranking) 7.4 7.4 

% of respondents having insulated their home to reduce energy consumption 26% 18% 

% of respondents having bought a low-energy home 4% 3% 

7.1.4 Trust in the information on the label 

a) Has trust been an issue in the public debate about the introduction of EPCs? If so, what 

themes have been evoked? 

According to BPIE (2010), the accuracy of EPCs in France has been questioned. This seems to 

relate to the choice of assessment method and the quality of assessments by assessors. 

Nevertheless Concerted Action (2010) claims that the creation of EPCs “brought a step change to 

the market and created improved awareness of energy efficiency in the population.” 

Studies commissioned by ADEME and carried out by TNS contain some questions that can throw 

light on the question of trust in relation to the residential sector. In a survey of the general public 

(ADEME and TNS, 2012a), those who had recently sold a home generally had not had any 

problems getting an EPC done and generally had a good impression of the assessors who 

determine the EPC for a given property. In particular, 82% said that they “rather agreed” or 

“agreed completely” with the statement that the assessor seemed “competent and reliable.” 

However if we look at the results from the survey of professionals, the picture that emerges is a 

little less reassuring. Only 33% of estate agents thought that the assessment of energy 

consumption and CO2 emissions by assessors was reliable, while 43% thought that their work 

often was not as good as it should be. This suggests that the issue of trust in the EPC may 

undermine the integration of the EPC in market practices so far achieved and hamper any 

additional integration. 

b) Are the building blocks of trust in place, in particular in terms of provisions for quality 

assurance of certification? 

It is not clear if there is any systematic testing of the quality of EPCs in France yet. In 2010, CA-

EPBD reported that a central archive for EPCs was under development and that this would help 

certification bodies “check the proficiency of experts by reviewing the reports provided online 

and collecting complaints”. In September 2011, the French government announced a series of 

measures to increase confidence in the EPC. This included greater transparency in the 

information given to private households, improvements in the calculation methodology, the use 

of software validated by the ministry, an online database of EPCs, improved competency of 

assessors and more effective quality control. 
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 EC, 2011b. No explanation of the term “low-energy home” was provided to respondents. 



Chapter 7 – France 

 
 82 |  

Energy performance certificates in buildings and their impact on transaction prices and rents 
in selected EU countries 

 

Figure 9: Residential EPC, France36 
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 Source: www.aplus-expertises.com/images/dpe.png. 
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7.1.5 Anticipated effect of EPCs on transaction prices and rents 

The proportion of transactions that are accompanied by an EPC is high, especially as regards 

sales transactions. Amongst the general public there appears to be a high degree of awareness of 

the EPC and of (hypothetical) willingness to integrate it into the choice of a home. There is also 

evidence that property professionals are integrating the EPC into their practices, suggesting that 

prospective buyers may have some opportunity to integrate the EPC rating into their purchasing 

decisions. There is also some indication that this is having at least some influence on the sale 

price, either upwards or downwards depending on the EPC rating. However, there are clearly 

some issues of trust in the EPC. Overall therefore, it seems that we might expect a limited 

positive effect of the EPC on residential sales transactions in France. If we assume that the office 

sales and rental markets are likely to be more sophisticated than the residential market and 

integration of the EPC therefore to be further advanced, then all things being equal, we may 

hypothesise that this effect should also be in evidence in the office markets. 

7.2 Establishment of a dataset 

The Notaires37 hold two databases, one for the Paris region (BIEN) and one for the rest of France 

(Perval). The two databases are based on the same source: official sales documents signed in 

notaries’ offices. Therefore, they deal only with residential property sales.  

BIEN and Perval contain both transaction (sales) data and EPC information. However, EPC 

information is only available for transactions where the documents are transmitted electronically 

to the Bureau des hypothèques (mortgage registry). In BIEN for example there are 175 000 

transactions between August 2010 and July 2011, of which 13% contain EPC information. The 

Perval database contains EPC information from 2011 onwards, with a similar level of data 

completeness.  

Data is constantly updated and is available for all types of property on the market, listing precise 

information on location, key features, technical details and transaction prices. The variables 

include: 

 Transaction price 

 Address 

 Dwelling type i.e. apartment (studio, room, duplex, loft, etc.) or house (detached 

house, villa, farm, chalet, etc.) 

 Number of rooms, bathrooms, parking spaces, etc.  

 Surface of the dwelling  

 Floor 

 Construction period 
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 See www.notaires.fr. 
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 EPC: Energy consumption (A-G) and greenhouse-gas emissions (A-G) 

 Total number of variables: 105 

The Perval database was used as the source for this study for a number of reasons: first, the Paris 

market is very tight, which we expected would make the effect of EPCs difficult to distinguish 

and not easily comparable to other markets; second, within the Paris region there is huge 

variation in prices over very small distances, which could affect the robustness of results; third, 

the Perval database would allow us to compare more than one region from the same database. 

Thus, we obtained datasets of the latest available transactions from the Perval database for both 

Lille and Marseille to allow comparison of northern and southern climates, and two different 

sizes of city or urban area. 

7.3 Regression results 

The analysis for France is based on the Perval database and comprises just under 3 400 sale 

transactions in the metropolitan areas of Lille (in the north) and Marseille (in the south) between 

January 2011 and October 2012.38 

Information on property type is available for each transaction across seven main dimensions. The 

first three are the price of the transaction, its date and the INSEE Commune the property is 

located in. Market conditions are controlled for using quarterly fixed effects. Location-specific 

fixed effects are described separately for Lille and Marseille below. 

The fourth dimension of information refers to property type, of which there are six: standard 

house, pavillon, villa, standard apartment, duplex and studio. The fifth is the property’s age (by 

era: pre-WW1, interwar, post-war, 1970s-1980s, and 1990s-2010s). The sixth dimension refers to 

property-specific features, such as whether there is a terrace, cellar, balcony, pool, parking 

spaces, a noticeably good or bad internal condition, or a view that adds to the property’s value. 

The final dimension is the property’s energy rating, using an ordinal alphabet ranking from A 

(most energy efficient) to G (least). 

As with other countries and regions, the empirical specification includes a filter for outliers. The 

process uses a calculation called Cook’s Distance to exclude those observations with a 

disproportionate effect on the estimation of the coefficients of the model (a statistical test for 

outlier status). In the case of France, this resulted in the exclusion of on average 3% of 

observations. 

7.3.1 Results for Marseille 

For Marseille, there were almost 1 350 transactions analysed, comprised of 1 200 apartments and 

147 houses. With a median number of observations per zone of 70, each of the 16 different INSEE 

                                                                    
38

 The original dataset contained just under 3 900 observations. Exclusions were made for missing price, date or size 
information, and also for unusually large or small properties, and for non-standard property types (anything other than 
maison, pavillon or villa for houses, and anything other than appartement standard, duplex or studio for apartments). 
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communes had a sufficient number of observations to be treated separately in the regression 

analysis. 

Capturing location-specific fixed effects was done through use of area in square metres 

interacted with an indicator variable for each commune. The inclusion of an additional 

15 variables (Marseille commune was used as the control) enables not just for one area to have a 

differential relative to another (as with fixed effects) but for that differential to vary by the size of 

the property.  

Overall, the model explains 86% of the variation observed in property prices, as shown in 

Table 17. Most variables have statistically significant effects with the sign as expected, with a 

higher price associated with newer properties, houses (relative to apartments), properties with a 

terrace, pool or parking space and larger properties. 

There is a strong positive relationship between energy efficiency and the price of the house: each 

one-letter improvement in a property’s energy label is associated with a 4.3% higher price. 

Regressions run separately for apartments and houses suggest that the energy efficiency effect is 

driven by apartments – with no statistically significant effect of energy rating on the price of a 

house. Caution must be exercised when noting this result, however, as the sample of houses in 

Marseille is small. 

7.3.2 Results for Lille 

For Lille, there were almost 2 000 transactions analysed, comprised of 1 200 apartments and 

746 houses. These were in 62 different INSEE communes but only 16 of these contained 

30 observations or more, so contiguous communes were grouped together to form 18 zones of 

sufficient sample size. The median number of observations per zone was 71.  

As shown in Table 17, the model explains more than three-quarters of the observed variation in 

property values. The difference in prices between houses and apartments is significantly smaller 

in Lille than in Marseille (this may be due to relative supply differences, which would also explain 

the smaller sample of Marseille). 

Aside from this, results are largely similar in sign and statistical significance to those from 

Marseille. In relation to energy efficiency, there is a strong positive relationship between a 

property’s energy label and its value, although the effect of a one-letter improvement on value is 

smaller than for Marseille (3.2% compared to 4.3%). This runs counter to the intuition that energy 

efficiency would be rewarded more in regions with a greater dependence on energy for 

comfortable conditions of habitation. 

However, separate regressions for house and apartment subsamples throw up an additional 

result. As with Marseille, one of the two segments appears to be driving the relationship between 

energy efficiency and property value. In the case of Lille however, it is houses, not apartments: 

each one-letter improvement in label is associated with a 4.7% higher price, while for apartments 

the effect is 1.5% and only marginally statistically significant. 
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Table 17: Results for Marseille and Lille (sales transactions) 

Dependent variable: 
Price Marseille Lille 

Energy label -0.04347*** -0.03236*** 

 (A=1, G=7) 0.00711 0.00599 

House: 0.88850*** 0.23309*** 

  0.07192 0.0425 

of which pavillon 0.11161 0.10313*** 

  0.06372 0.02704 

of which villa 0.10790* 0.18485 

  0.04359 0.17049 

of which two floors or more -0.02184 -0.03733 

  0.04096 0.02391 

Apartment: 

  of which studio -0.21423*** -0.03593 

  0.02306 0.02842 

of which duplex 0.21839*** 0.09824 

  0.03819 0.0591 

on 2nd floor -0.03685* 0.0253 

  0.01711 0.02337 

on 3rd floor -0.02346 0.01358 

  0.01787 0.0276 

on 4th floor 0.02159 -0.06084 

  0.02188 0.03351 

on 5th or higher floor -0.04750** -0.09272*** 

  0.01809 0.02633 

Property features: 

  Terrace 0.14949*** 0.05911** 

  0.01794 0.01986 

Cellar 0.02645 -0.02517* 

  0.01358 0.01229 

Balcony 0.01073 0.03888 

  0.01363 0.02698 

Pool 0.14045** 

   0.04994 

 1st parking space 0.10297*** 0.13474*** 

  0.01595 0.01335 
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2nd parking space 0.11281** -0.01132 

  0.03518 0.02515 

Good condition 0.03787** 0.03132* 

  0.01441 0.01275 

Needs renovation -0.14001** -0.13668*** 

  0.0456 0.03991 

Views add value 0.01384 0.01795 

  0.01969 0.01439 

Property age: 

  Pre-WW1 0.02324 -0.08502 

  0.03288 0.04476 

Interwar 0.05047** -0.04226** 

  0.0176 0.01452 

1970s-80s 0.08103*** 0.05271** 

  0.01624 0.01616 

1990s-2010s 0.16054*** 0.15565*** 

  0.02236 0.02092 

Size (m
2
) 0.01587*** 0.01311*** 

  0.00036 0.00042 

Additional effect of m
2
, if house -0.00735*** -0.00345*** 

  0.00072 0.00045 

Constant 11.16535*** 11.14448*** 

  0.04685 0.04647 

R-squared 86% 77% 

N 1 263 1 915 

Models as described in the text. Regional square meters effects not shown. 
Standard deviations are reported in parentheses. ***, **, * denote statistical 
significance at 1%, 5% and 10% levels respectively. 

7.3.3 Summary 

Figure 10 shows the estimated effect – and 95% confidence interval – of a one-letter 

improvement in energy efficiency, across Marseille and Lille. Separate results are shown for the 

house and apartment segments of each urban area. As discussed above, energy efficiency is not 

rewarded in the Marseille house market but is in the more temperate Lille market, where a one-

letter improvement is associated with a 4.7% higher price. 

In the apartment segment, energy efficiency is strongly associated with higher values in Marseille 

but the relationship is only marginally statistically significant in Lille. This is a result that would 

benefit from further study, taking in to account the particulars of the market in each city. 
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Figure 10: Estimated effect and 95% confidence interval of a one-letter improvement in 

energy rating for Marseille and Lille house and apartment markets overall 

 

Using a pooled regression, it is possible to test whether the difference in effect across cities and 

segments is statistically significant, or whether it may be due to chance, as a result of small 

sample size. The pooled regression combines all observations for both urban areas, interacting 

property attributes with an indicator variable for Lille to allow differentials to vary by city. This 

analysis suggests that the overall estimated effect of a one-letter improvement in energy 

efficiency is 3% but that in Lille the effect is smaller, of the order of 1.2%. There is no strong 

evidence from this model that the effect differs between houses and apartments in either city 

(this can effectively be seen in the graph above as a horizontal line at 3% would cut through all six 

confidence intervals). 

In summary, there is strong evidence from Marseille and Lille that energy efficiency is rewarded 

in the French sales market, in particular apartments in Marseille and houses in Lille. The 

estimated effect of a one-letter improvement in energy efficiency 3.2% for Lille and 4.3% for 

Marseille. Results would suggest that in the market for houses at least, energy efficiency enjoys a 

greater premium in the city more dependent on energy for heating, although larger sample sizes 

are needed for this to be established definitively. 
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Chapter 8: Ireland 

8.1 Assessment of the EPC scheme 

8.1.1 Presence of the label 

a) When did the scheme come into force for which segments of the property market? 

Table 18: Introduction of EPCs in Ireland39 

Property type Date of entry into force 

New residential  January 2007 

New non-residential July 2008 

Existing buildings offered for sale or rent January 2009 

b) What is known about the proportion of properties (as a proportion of total rental or sales 

transactions) that were actually certified? 

BPIE (2010) estimates Ireland to have issued around 149 000 domestic and 5 000 non-domestic 

certificates. The written response from the policy maker shed further light, saying that by 

16 July 2012 the number of dwellings with a valid EPC was 302 212, and the number of buildings 

other than dwellings with a valid EPC was 9 261. There were 1 462 296 private households in 

permanent housing units, according to the most recent census carried out in April 2006. This 

gives a rough estimate of about 20% of dwellings having an EPC, notwithstanding the difference 

in time between the census and the EPC figures. This is much lower than the assumed proportion 

of properties certified from the written response, where 2011 Sustainable Energy Authority of 

Ireland (SEAI) market research identified that, of 200 individuals surveyed, for 40% of transactions 

an EPC was not requested/provided. 

Looking at transactions, according to a recent study (Hyland et al., 2012), 5% of properties for sale 

and 2.3% of properties to rent listed on Ireland’s largest property website Daft.ie (which lists 90% 

of properties for sale or rent in Ireland) provided details of the EPC (known as the Building Energy 

Rating (BER) in Ireland). However, the study covered the period January 2008 to early 2012, i.e. 

before an EPC was required for existing buildings offered for sale or rent. 

c) What do the regulations say about when the information in the EPCs should be made 

available? 

The legislation (S.I. No. 666 of 2006) requires that a person (and any agent acting on behalf of 

such person in connection with such offering) who offers for sale or letting (whether in writing or 

otherwise) a building shall produce a printed copy of the EPC and advisory report in relation to 

the building to any person expressing an interest in purchasing or taking a letting of the building 
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 Concerted Action, 2010. 
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and, on demand, to the building control authority in whose functional area the building is 

situated. In relation to new construction, there are provisions for a provisional EPC to be provided 

to “any person expressing an interest in purchasing or taking a letting” and a final EPC shall be 

provided to any purchaser or tenant, before completion of such sale or letting.  

Under the 2006 legislation, the onus seemed not to be on the “person offering for sale or letting” 

or indeed their agents, to be offering the EPC as a matter of course when providing the 

particulars of buildings, such as for example in the windows of estate agents, on their websites or 

when spontaneously providing a prospective client with a selection of properties that might be of 

interest to them. What we can say with certainty is that the EPC had to be provided before 

contract completion, as according to the written response from the national policy expert, “the 

EPC requirement is on the conveyance checklist used by solicitors who are responsible for the 

legal documents”. Thus there is a clear final stop (which is not of use in terms of influencing the 

purchasing decision) but insufficient clarity in terms of the practices of market actors and who 

does what, of when the EPCs have to be shown to the potential buyer/renter. 

As of 9 January 2013, the EPC must be displayed in all online and print adverts, brochures and 

“for sale/rent” signs outside properties. As compliance increases, these new regulations should 

ensure that the EPC is taken into account in decision making.40 

d) Is there any information available about what actually happens in practice (regarding 

timing)? 

According to the written response from the national policy maker, “the property market is weak 

at present and activity is relatively low when compared to previous years. Hyland et al. (2012) 

indicates that 4% of sale properties and 2% of letting properties listed on Daft.ie had an EPC. The 

EPC is produced in many cases before the sale or lease is complete. The rental market remains a 

challenge and the SEAI intends to focus awareness campaigns on this sector. S.I. 243 of 2012 (the 

national legislation transposing the recast EPBD) has required the inclusion of the EPC in 

advertisements since 9 January 2013.  

8.1.2 Understanding of the label 

a) What information is available about buyer/renter understanding of the EPC? 

According to the IEA (2010), “the frequency of certification of different types of buildings has 

been studied and consumer awareness and attitude surveys have shown a high level of 

recognition of the concept of energy certification for buildings among the general public”. 

Indeed, the SEAI has commissioned market research on the EPC annually since 2008. From a 

presentation provided by the national policy maker interviewed, 2011 results show that 

awareness of the term “BER” (i.e. EPC) for homes or buildings amongst a sample of residential 

buyers or renters has remained high in the past three years. The figure was 21% in 2008, and this 

increased substantially to 54% (2009), 59% (2010) and finally to 69% (2011). In relation specifically 

to homes, the awareness level is even higher. Whether in relation to homes for sale or rent, as a 
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 Guidelines on the advertising of EPCs have been published at www.seai.ie/Your_Building/BER/Advertising_of_BER/. 
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seller/landlord or buyer/renter, awareness levels hover between 83 and 87%. The highest 

proportion of people polled correctly identified the BER as the Building Energy Rating (47%), 

although more than one-quarter (27%) responded “don’t know”.  Similarly, the number of people 

who felt that “a certificate showing how energy efficient your home/building is” was an accurate 

description of the BER responded overwhelmingly (83%) that the BER was “very accurate” (58%) 

or “fairly accurate” (25%). This is consistent with results from 2009 (86%) and 2010 (84%). A 

sample of 213 people was interviewed, roughly a quarter each for home sellers, home buyers, 

renters and landlords. 

8.1.3 Concern about energy use and environmental impact when 

selecting a property 

a) Is there information available about the role of energy use or environmental impact as 

dimensions of property selection? 

The national policy maker’s response stated that general results from SEAI market research show 

that buyers and tenants are willing to pay for increased energy efficiency, with buyers valuing  

energy efficiency more than renters. This confirms the findings of our literature review. 

The most recent Eurobarometer survey relating to Europeans’ attitude to climate change (EC, 

2011b) is shown in Table 19 as part of the broader societal context to the property market in 

Ireland. 

Table 19: Attitudes to climate change in Ireland and Europe41 

Question Ireland EU-27 

% of respondents placing climate change as the most important problem facing the world 13% 20% 

Seriousness of climate change on a scale of 1-10 (average ranking) 7.0 7.4 

% of respondents having insulated their home to reduce energy consumption 28% 18% 

% of respondents having bought a low-energy home 3% 3% 

8.1.4 Trust in the information on the label 

a) Has trust been an issue in the public debate about the introduction of EPCs? If so, what 

themes have been evoked? 

According to the national policy maker’s written response: “Trust in the information on the label 

has not featured strongly as an issue. The independence of BER/EPC assessors is a matter of 

ongoing consideration at SEAI.” However, it is interesting to note from the 2011 SEAI market 

research that 35% of respondents (i.e. 200 people) did not know who is authorised to carry out a 

BER assessment. 
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 Eurobarometer, 2011. 
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b) Are the building blocks of trust in place, in particular in terms of provisions for quality 

assurance of certification? 

According to BPIE (2010), EPCs are issued by specially trained BER assessors, who are building 

professionals with relevant backgrounds, registered with the SEAI, which sets requirements for 

assessors. They have to follow initial accreditation training with examination and periodic follow-

up training courses and pay a fee to be re-registered annually (see also IEA, 2010). Assessors have 

to sign a Code of Practice that includes requirements to act in a professional and independent 

manner, to comply with the scheme rules and ensure confidentiality. The national database is 

used for practical quality control of issued certificates. Audits are taken both on a random basis 

and as a result of any unusual or suspect data. Every active assessor is on average assessed at 

least once a year. It is the responsibility of the “Issuing Authority” (SEAI) to check the work of the 

energy assessors, and “reasonable sanctions” can be imposed. The Building Control Authority is 

responsible for enforcing compliance by building owners. 

8.1.5 Anticipated effect of EPCs on transaction prices and rents 

The low level of dwellings for sale or rent with EPC ratings provided could indicate a low level of 

enforcement of the legal requirement to provide this information. This situation is likely to be 

greatly helped by the changes to this legislation in implementing the recast EPBD, requiring that 

the energy rating be listed when an asset is advertised. Unfortunately, it is not possible to identify 

the level of public trust in the label although understanding of what the label represents appears 

high. According to the national policy maker’s response, trust in the label has not been an issue; 

therefore we can presume that availability of the EPC early in the asset selection process will only 

increase its potential role in the decision-making process. Similarly, one or two studies have 

shown that the energy efficiency rating of dwellings is of interest to prospective buyers/renters, 

so we can presume that such interest will continue to grow or at least be maintained given 

generally anticipated energy price increases. Too few data or responses were provided for non-

residential assets, so it is not possible to draw conclusions. 

Another policy development that could help strengthen the role of EPCs in purchasing/renting 

decisions (for both residential and non-residential assets) is the Irish government’s financial 

support to energy efficiency building retrofits. Through the Better Energy Homes scheme, 

financial assistance is provided to homeowners to reduce energy use, costs and greenhouse-gas 

emissions and improve the comfort levels within their home. The EPC is a mandatory element of 

this scheme. Also, the Better Energy: National Upgrade Programme aims to support the 

improvement of energy efficiency of one million homes, businesses and public buildings by 2020 

(DCENR, 2011). Actions supported include improving insulation, upgrading boilers or installing 

better heating controls. This could offer owners/landlords the opportunity to better understand 

the link between improved energy efficiency and the (potential) value of the asset, whether for 

rental or sale. 
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Figure 11: Residential EPC, Ireland 

 
Source: Sustainable Energy Authority of Ireland, BER Helpdesk. 
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Figure 12: Non-residential EPC, Ireland 

 
Source: Sustainable Energy Authority of Ireland, BER Helpdesk. 
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8.2 Establishment of a dataset 

The central register of EPCs is maintained by the SEAI.42 The register contains, for both domestic 

and non-domestic properties: 

 Address of the dwelling; 

 Rating achieved; 

 Validity period of the certificate; 

 Floor area; 

 Wall and window type; 

 Number of storeys; 

 Space and water heating systems; 

 Assessor’s contact details. 

The Irish register distinguishes three types of property: 

 New dwelling (Provisional) - This is for properties that are not yet completed. A 

final assessment cannot be performed as the building may change during 

construction. 

 New dwelling (Final) - This is for newly constructed properties. The definition of 

'new' is a property which has never been occupied or sold. 

 Existing dwelling - Any property which has previously been sold or occupied. 

In July 2012 SEAI launched a National BER Research Tool to give researchers access to statistical 

data from the BER scheme.43 This tool provides access to information on all aspects of 

construction that affect the energy performance of dwellings. Results can be viewed on screen or 

downloaded in the form of an Excel spreadsheet. In order to comply with data protection 

legislation, the full address (the crucial variable needed in this study for matching with 

transaction prices) has been removed from the BER records available.  Nevertheless, Ireland is a 

front-runner among Member States in this respect and the tool would be useful for other types of 

research project. 

As EPC data with addresses could not be obtained from SEAI, we use the self-reported energy 

ratings contained in the Daft.ie property dataset, described in the next section. An official 

register of transaction prices in Ireland has only recently been established and does not provide 

very detailed information.  

                                                                    
42

 See https://ndber.seai.ie/pass/ber/search.aspx.. 
43

 See www.seai.ie/Your_Building/BER/National_BER_Research_Tool/. 
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8.3 Regression results 

The results presented for Ireland are based on property listings on the widely used Daft.ie 

website. Listings were available for the entire period from a year prior to adoption of mandatory 

EPCs for transactions (although advertising the EPC rating was not mandatory), for the entire 

country, for both sales and lettings markets.  

An academic paper by Hyland, Lyons and Lyons (2012) describes in detail a two-stage model, 

including selection effects (i.e. which properties were more likely to have an EPC) as well as price 

effects (see Annex E for a description). The focus here is on the effect on price (or rent), meaning 

the dataset comprises 20 000 sales listings and 28 000 rental listings over the period 2008-2012 

with valid EPC ratings.  

In addition to EPC rating and whether a property is for sale or to rent (and its price or rent 

accordingly), information is available for each property across four further dimensions. The first is 

in relation to property type, i.e. house or apartment for lettings, and for sales further detail on the 

type of house. The second is in relation to the property’s size. Unlike most countries, size in 

square metres is not a widely used metric by Irish consumers, and indeed this information is not 

available at all for the lettings segment. A dual approach was adopted. For both sales and 

lettings, information on the number of bedrooms and bathrooms (relative to bedrooms) is used 

as a proxy for size. For a subsample (of roughly 11 000 sales listings), information on square 

metres was also available. 

The third relates to when a property was listed. Indicator variables were included for each quarter 

from Q12008 to Q42012. The final dimension relates to location: this is captured using postcodes 

within Dublin city and broader city/county fixed effects for the rest of the country. 

As with other countries, interactive size terms are included, both for larger and smaller properties 

(above 200 m2 and below 100 m2, respectively), allowing the premium for an extra square metre 

to change between from small to large properties, and also for rural properties, to allow 

differentials to vary between urban and rural markets.  

There are three empirical strategies adopted to estimate the effect of energy efficiency on prices 

and rents. The first treats the EPC rating as a 15-point scale from A1 to G, while the second treats 

it as a seven-point scale from A to G, to allow comparability of results with other countries. The 

third includes an interactive term for rural listings, to examine whether the premium for energy 

efficiency varies between urban and rural markets. 

As with other countries and regions, the empirical specification includes a filter for outliers. The 

process uses a calculation called Cook’s Distance to exclude those observations with a 

disproportionate effect on the estimation of the coefficients of the model (a statistical test for 

outlier status). In the case of Ireland, this resulted in the exclusion of 5% of observations, on 

average. 
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8.3.1 Sales 

The model for the sales market in Ireland explains roughly three-quarters of the variation 

observed in house prices, a proportion that rises to 80% when the model uses square metres 

rather than number of bedrooms and bathrooms to measure size. The premium associated with 

an additional square metre is 0.6% in the cities and 0.4% elsewhere, which is lower than in the 

other European regions in this study. 

There are precisely measured effects of improved energy efficiency on price. In the model 

including square metres, Model (3), a one-letter improvement in EPC is associated with a 2.8% 

increase in list price. Model (4) breaks this down between city and non-city areas and, as per 

Hyland, Lyons and Lyons (2012), the effect on price is stronger in rural markets (3.8% on average, 

compared to 1.7% in the cities). This may reflect weaker market conditions outside the cities or, 

as discussed in the case of Brussels-Capital, it may reflect a trade-off between fixed euro savings 

per square metre and high property values in the cities. 

These results are outlined in Table 20, where Models (1) and (2) use the 15-point EPC scale but 

differ in their treatment of size, while Models (3) and (4) use a 7-point scale (from A to G), 

comparable with other European Member States and regions. 

Table 20: Results for Ireland, sales market 

Dependent variable: 

 
Advertised price Model (1) Model (2) Model (3) Model (4) 

Increase in EPC -0.01464*** -0.01192***     

(15-point A1-G scale) 0.00077 0.00085 

  Increase in EPC 

  

-0.02834*** -0.01691*** 

(7-point A-G scale) 

  

0.00186 0.00274 

Additional EPC effect 

   

-0.02144*** 

Outside five major cities 

   

0.00365 

Property size: 

    Size (m
2
) 

 

0.00559*** 0.00561*** 0.00579*** 

  

 

0.00012 0.00012 0.00012 

Where m
2
 is low 

 

-0.00037*** -0.00036*** -0.00036*** 

  

 

0.00005 0.00005 0.00005 

Where m
2
 is high 

 

-0.00090*** -0.00086*** -0.00081*** 

  

 

0.00008 0.00008 0.00008 

Additional size effect 

 

-0.00139*** -0.00143*** -0.00166*** 

Outside five major cities 

 

0.00011 0.00011 0.00012 

Alternative size measure:     

1-bedroom -0.52268*** 

     0.02167 

   2-bedroom -0.19788*** 
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  0.01207 

   4-bedroom 0.25694*** 

     0.01258 

   5-bedroom 0.46701*** 

     0.02544 

   Property type: 

    Apartment -0.19161*** -0.22999*** -0.23177*** -0.21318*** 

  0.01409 0.01181 0.01172 0.01197 

Duplex -0.25355*** -0.26086*** -0.25810*** -0.25037*** 

  0.01892 0.0186 0.01854 0.01875 

Bungalow 0.19110*** 0.10359*** 0.11689*** 0.10360*** 

  0.01365 0.01567 0.01559 0.01569 

Terraced house -0.17250*** -0.12579*** -0.12648*** -0.12396*** 

  0.0082 0.00942 0.00935 0.00936 

Detached house 0.23539*** 0.08225*** 0.08100*** 0.07489*** 

  0.01049 0.01207 0.01201 0.01203 

Newly developed 
property -0.11838*** -0.13246*** -0.12764*** -0.13299*** 

  0.0106 0.01193 0.01168 0.0117 

Constant 12.80979*** 12.27826*** 12.25626*** 12.19981*** 

  0.01952 0.02526 0.0247 0.02601 

R-squared 73.5% 79.8% 80.1% 80.1% 

N 19 094 11 253 11 247 11 255 

 

8.3.2 Rental 

The rental models also explain a high proportion of the variation observed in rents – roughly 80% 

in each case. Again, variables typically have the signs expected and are statistically significant, 

while location-fixed effects (not shown) are also generally statistically significant. 

The rent effect of energy efficiency is small but precisely estimated. For the specification 

comparable with other countries and regions, a one-letter improvement in energy rating is 

associated with a 1.4% higher rent. Unlike the sales segment, there is no statistically significant 

difference in the effects of energy efficiency on rents in the cities compared to the non-city areas. 

These results are outlined in Table 21. 
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Table 21: Results for Ireland, rental market 

Dependent variable: 

 
Advertised rent Model (1) Model (3) Model (4) 

Increase in EPC -0.00571***     

(15-point A1-G scale) 0.00032 

  Increase in EPC 

 

-0.01418*** -0.01521*** 

(7-point A-G scale) 

 

0.00084 0.001 

Additional EPC effect 

  

0.00353 

Outside five major cities 

  

0.00184 

Property size: 

   1-bedroom -0.35256*** -0.35243*** -0.35251*** 

  0.0062 0.0062 0.0062 

2-bedroom -0.16583*** -0.16593*** -0.16596*** 

  0.005 0.005 0.005 

4-bedroom 0.17746*** 0.17730*** 0.17659*** 

  0.00636 0.00636 0.00637 

5-bedroom 0.35661*** 0.35669*** 0.35619*** 

  0.01394 0.01394 0.01394 

Property type: 

   Apartment 0.01330*** 0.01387*** 0.01348*** 

  0.00353 0.00353 0.00354 

Flat -0.21937*** -0.21598*** -0.21610*** 

  0.01059 0.01059 0.01059 

Constant 7.09183*** 7.09098*** 7.09462*** 

  0.01006 0.01008 0.01026 

R-squared 79.6% 79.6% 79.6% 

N 26 647 26 651 26 651 

 

8.3.3 Effect over time 

Given the long timeframe for which Irish data are available, it is possible to examine the effect of 

energy efficiency on prices and rents over time. This was done through additional regressions by 

year. The results are shown graphically, in Figure 13 below. There is no clear pattern from the 

rental segment. For the sales segment, it appears that the price effect was largest immediately 

after the introduction of EPCs in 2009, before halving by 2011. 

Evidence from 2012, however, suggests that the price effect was almost as large then as in 2009. 

The introduction of mandatory EPCs at the time of advertisement in 2013 may have an effect on 

the relationship between energy efficiency and prices (or rents). 
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Figure 13: Effect of one-letter improvement in energy efficiency on prices and rents in the 
Irish property market (2009-2012) 

 

8.3.4 Summary 

Overall, there are clear signs from the property market in Ireland that energy efficiency is 

rewarded. The effect of a one-letter improvement in energy efficiency is estimated at 2.8% in the 

sales market and 1.4% in the lettings market. Overall, the effect in Ireland appears to be smaller 

than in other countries studied. However, as with other regions where price-rent comparisons 

were available, there is an attenuated rental effect when compared with the price effect. Worthy 

of further study, this suggests that owners benefit above the ongoing monthly benefits that 

accrue to occupiers. Similar to Belgium, but in contrast to Austria, there is also evidence that the 

price effect is larger outside the main cities than in them. 

Figure 14: Effect of one-letter improvement in energy efficiency on prices and rents (and 
95% confidence interval) in the Irish property market 
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Chapter 9: United Kingdom 

9.1 Assessment of the EPC scheme 

9.1.1 Presence of the label 

a) When did the scheme come into force for which segments of the property market? 

Table 22: Introduction of EPCs in England and Wales44 

Property type Date of entry into force 

Homes when sold (marketed sales only) Phased from 1 August 2007 

Homes when built 6 April 2008 

Commercial > 10 000 m
2
 when built, sold or rented 6 April 2008 

Commercial > 2 500 m
2
 when built, sold or rented 1 July 2008 

All remaining homes when sold (non-marketed sales) 1 October 2008 

Homes when rented 1 October 2008 

All remaining commercial buildings when built, sold or rented 1 October 2008 

b) What is known about the proportion of properties (as a proportion of total rental or sales 

transactions) that were actually certified? 

In relation to the residential sector, Lainé (2011a)45 found that 44% of respondents who had 

moved in the previous two years had received information on the energy efficiency of the 

property before signing a contract, while 48% had not and 8% did not know. Within this sample, 

79% of buyers, 33% of social housing tenants and 31% of private sector tenants had received the 

information.46 Adjei (2011) found that 69% of recent home buyers were aware that the asset had 

an EPC.  

In relation to the commercial sector, one study (NHER 2009) found evidence of widespread non-

compliance with the regulations regarding the availability of EPCs for commercial buildings that 

were being marketed for sale or rent over a period from the end of April to the end of May 2009. 

Of the 108 property agents contacted about a specific property they were marketing, 88 (81%) 

did not have an EPC available. When asked why, the following reasons were given by agents: 

                                                                    
44

 Source: DCLG (2008). EPCs were introduced in December 2008 in Northern Ireland 
(www.dfpni.gov.uk/index/buildings-energy-efficiency-buildings/energy-performance-of-buildings.htm) and January 
2009 in Scotland. 
45

 Lainé (2011a) surveyed householders who had recently bought or rented a property about the EPC. Consumer Focus 
asked householders how information on energy efficiency informs their actions in the property market – before and 
after buying a home. Consumer Focus in particular wanted to know whether consumers receive the information and if 
so what impact that information has. Fieldwork took place in January 2011. 
46

 Weighted base of 299 respondents. 
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 Almost half (47%, 41 agents) said they believed an EPC was not necessary or that 

they just did not know; 

 One third (36%, 32 agents) said that they would only get an EPC at the point of 

sale; 

 17% (15 agents) said they believed the EPC was in the process of being 

undertaken. 

A more recent impression can be gained from the UK interview conducted for this study. 

According to the policy maker concerned, 95% or more of domestic property sales transactions 

are accompanied by an EPC. For rentals this is likely to be lower but as there is no authoritative 

database this is more difficult to say. The interviewee’s view was that about 60% of rental 

transactions are accompanied by an EPC. Data for offices are not distinguished from the rest of 

what is known in the UK as the commercial sector. Again, it was the policy maker’s view that it 

would not be likely that this was greater than 60% whether it was rental or sales. In England and 

Wales, 5.7 million domestic EPCs and 210 000 non-domestic EPCs had been lodged by the end of 

2010.47 

c) What do the regulations say about when the information in the EPCs should be made 

available? 

This is set out in “The Energy Performance of Buildings (Certificates and Inspections) (England 

and Wales) Regulations 2007”.48 The relevant person must make available a valid energy 

performance certificate to any prospective buyer or tenant free of charge (a) at the earliest 

opportunity; and (b) in any event before entering into a contract to sell or rent out the building or, 

if sooner, no later than whichever is earlier of – (i) in the case of a person who requests 

information about the building, the time at which the relevant person first makes available any 

information in writing about the building to the person; or (ii) in the case of a person who makes a 

request to view the building, the time at which the person views the building.49 There were 

amendments to the regulations in May 201050 and again in April 2012. 

When a prospective landlord or seller approaches an agent with a view to renting or selling they 

must commission the EPC and it must be available within seven days. The idea is that the EPC is 

available at the point in time when the prospective renter or buyer expresses a real interest. 

There is then a window where the prospective client may have to wait.  

The estate agent is not obliged to make the EPC available. This obligation is on the landlord or 

seller. The agent acting on their behalf must provide it on request. This suggests a weakness, as 

                                                                    
47

 See www.epbd-ca.org. 
48

 See www.legislation.gov.uk/uksi/2007/991/contents/made. 
49

 The regulations provide some useful definitions of “prospective buyer or tenant”, stating that a person becomes a 
prospective buyer or tenant to a building when he – (a) requests any information about the building from the relevant 
person for the purpose of deciding whether to buy or rent the building; (b) makes a request to view the building for the 
purpose of deciding whether to buy or rent the building; or (c) makes an offer, whether oral or written, to buy or rent 
the building. The “relevant person” is in the case of sale, the seller, in the case of rental, the prospective landlord, and 
in the case of new buildings, the person carrying out the construction work. 
50

 Department for Communities and Local Government 2010 No. 1456 BUILDING AND BUILDINGS, ENGLAND AND 
WALES; The Energy Performance of Buildings (Certificates and Inspections) (England and Wales) (Amendment) 
Regulation 2010. 
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the landlord or seller only has indirect contact with the prospective renter or buyer through the 

agent. However in the interview it was suggested that this is unlikely to be a cause for concern as 

the front page of the EPC must be attached to the written particulars. This means that the 

prospective buyer or renter will be aware of the EPC and can request the full EPC. The 

requirement to include the front page of the EPC with the written particulars of the property falls 

on the agent and was introduced in April 2012 in connection with the Green Deal (Box 2), which 

will require legal disclosure for whether an asset has a Green Deal on it and whether measures to 

improve energy efficiency have been undertaken. The requirement is slightly different from what 

the recast EPBD requires in relation to the inclusion of EPCs in advertisements. This was to be 

introduced in late 2012. 

Box 2: The Green Deal 

The Green Deal provides financing for people to improve the energy 

efficiency of their homes. It is also available in the commercial sector but is 

not likely to be the best option in that sector in all cases (this seems to be 

dependent on the scale of refurbishment). It is a way of getting over the 

“first cost” of energy efficiency improvements, with the “loan” being paid 

back through the utility bill. A “Green Deal provider” assesses the energy 

efficiency of the house (through the EPC) and discusses with the 

householder the package that s/he can afford. The package will be installed 

and the EPC is updated. At that point the EPC will also have a line saying 

that the property has a Green Deal. This is likely to be unique in the EU.  

The Green Deal provides the opportunity to use the “recommendations” 

part of the EPC as a basis for dialogue between the householder and an 

informed professional. It should be noted that the recommendations part 

has been subject to criticism precisely as a basis for informing decision-

making about refurbishment. The installation of a more formalised process 

of dialogue around the recommendations part of the EPC could help 

overcome some of this by helping the householder to understand it better 

and draw suitable conclusions. But even if mediated to a greater extent by 

expert advice, it remains crucial that the recommendations part of the EPC 

provides a meaningful guide to decision-making. While the Green Deal 

sounds like a potentially very interesting instrument, some sources still 

express scepticism. 

d) Is there any information available about what actually happens in practice (regarding 

timing)? 

In relation to the residential sector, a study by Consumer Focus (2011a) did not ask about the 

timing of the information being made available but included in its recommendations that the 

EPC should be made available earlier. Interestingly, while Consumer Focus decided to undertake 

a second study to investigate more deeply why the EPC played a limited role in decision-making 

(Lainé 2011b), this did not investigate the issue of timing either but focused on other dimensions 
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of reception. There does however appear to be a belief among market actors that the provision 

of the EPC can be delayed until shortly before the parties enter into a contract for sale or rent 

(DCLG, 2011). Adjei (2011) found that 44% of the recent buyers surveyed had received the EPC 

before making an offer.  

9.1.2 Understanding of the label 

a) What information is available about buyer/renter understanding of the EPC? 

Two studies commissioned by Consumer Focus (Lainé, 2011a and 2011b) in relation to the 

residential sector are of great value here. The first study found that 76% of those who had 

received an EPC said that the rating and recommendations are clearly laid out. Lainé remarks 

that this is “the most surprising response from consumers” as energy efficiency professionals 

generally consider the EPC to have a confusing layout. According to 8%, the EPC did not set out 

clearly the rating and the recommendations, while 16% said they did not know. The survey asked 

a follow-up question as to what information was clearly set out, and it is perhaps not surprising 

that the highest scoring item was the now familiar A-G scale, mentioned by 34% of respondents. 

The second highest response was “don’t know”.51  Lainé concluded that the survey had given 

“mixed messages” regarding the clarity of the EPC and a second study was carried out.  

The second study specifically looked at the content and format of the EPC through seven focus 

groups. These represented a cross-section of British consumers, including buyers and renters, 

and included a group of property professionals who, as Lainé observes, have a crucial role in 

presenting the EPC. The main thing to come from the study as far as understanding of the label is 

concerned, is the suggestion that the EPC is not understood as well as it could be, and that this is 

because it has been designed more with the energy expert in mind than the buyer or tenant. Thus 

it would seem that the residential market understands the basic idea contained in the A-G rating 

but may have more difficulty engaging with some of the more detailed aspects of the 

information as currently presented. Nevertheless, Lainé (2011b) argues that the rating is not 

enough by itself as consumers cannot readily translate a specific rating into a monetary saving or 

loss. It should be remembered however, that part of moving towards a more carbon- and energy-

literate society means mastering new skills and information for everyone, such that it may be 

that this information is too technical, but it should also be considered whether there is sufficient 

effort put into helping users of various kinds to understand it. Lainé (2011b) concludes that the 

layout of the document must be improved through use of plain language, colour, iconography 

and layout. She also asserts that “money talks” and that money should be used as the primary 

unit for communicating energy efficiency, as “consumers do not understand CO2 or kWh”. 

Another study by Adjei (2011) reports that 64% of recent buyers surveyed reported that the EPC 

was “very easy” or “easy” to understand. 

                                                                    
51

 Weighted base of 101 respondents. 
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9.1.3 Concern about energy use and environmental impact when 

selecting a property 

a) Is there information available about the role of energy use and environmental impact as 

dimensions of property selection? 

Lainé (2011a) asked respondents which features (from a list) in addition to size and price were 

most important in deciding to move into their current property. One way of looking at the results 

would be to say that energy was ranked fifth on a rather long list. Another way would be to state, 

as does the author, that 14% of prospective buyers and tenants said that they consider energy 

issues to be important. It should be noted that one of the motivations for the second study was 

that the author puzzled over why “so little importance is placed on energy efficiency, when we 

know consumers are very concerned about their energy bills” (Lainé 2011b), suggesting a 

considerable background concern about energy bills among UK households.  

Adjei (2011) reports on a survey of homeowners who purchased a dwelling between January 2008 

and September 2009, conducted in the context of the EC-funded project IDEAL EPBD. Part of 

the survey involved asking respondents about the importance of 12 factors taken into account 

when purchasing a dwelling. Factors such as location, price, feeling about the neighbourhood 

and the availability of a garden and outdoor space were considered as important by over 80% of 

recent homebuyers. The condition of the property was considered important by more than 60%, 

while the expected utility costs and type of heating system was considered important by over 

40%. Over a quarter of the recent buyers surveyed deemed the EPC “not at all important” in 

making an offer. However, this suggests that the other 75% deemed it at least to some extent 

important, which appears a rather substantial share. 

Lainé (2011b) also notes that “consumers are highly unlikely to negotiate on the basis of the 

EPC’s contents as once they have found the home they want, they do not want to ‘appear 

difficult’ and ‘risk losing out’. This is rather an interesting finding that can be compared with the 

anticipation of sustainability chipping in the commercial market. It is not a situation that needs to 

be fixed in time and could be improved for example if professionals acting on either side of the 

transaction were better equipped to advise their clients on this dimension. This being the case, 

like other items that can be mobilised for negotiating the transaction price up or down, the 

condition of the market will also affect this as it will affect the general negotiating position of 

both the buyer/renter and the seller/landlord. Lainé’s findings are supported by Adjei (2011) who 

reports that only 3% of recent buyers had used the EPC to negotiate the price of their current 

home. The survey, it should be remembered, was carried out in January 2008 to September 

2009. 

The UK Department for Communities & Local Government (DCLG) has looked at the relevance of 

the information on the EPC and this led to a relaunch of the EPC in April 2012. The EPC has been 

simplified and greater prominence given to the kind of information that is most “relevant” to 

individuals and businesses. Relevance in this context is understood as the kind of information 

that individuals and businesses are most likely to act upon. This has led to a greater emphasis on 

the way in which using the information on the EPC can lead to monetary savings. In the detail, 

the carbon savings are retained but the money-related information is now privileged in the 
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design. In the judgement of the policy maker interviewee, energy does not count but running 

costs do. 

According to the interview, the “greenness” of buildings more broadly is very low priority in 

property choice. However, some of the questions in the most recent Eurobarometer survey 

relating to Europeans’ attitudes to climate change (EC, 2011b) can serve as useful context, 

helping to assess the likelihood of UK buyers/renters taking into account both energy 

performance and environmental impact when selecting a property (Table 23). 

Table 23: Attitudes to climate change in Europe and the UK52 

Question UK EU-27 

% of respondents placing climate change as the most important problem facing the world 18% 20% 

Seriousness of climate change on a scale of 1-10 (average ranking) 6.4 7.4 

% of respondents having insulated their home to reduce energy consumption 30% 18% 

% of respondents having bought a low-energy home 2% 3% 

9.1.4 Trust in the information on the label 

a) Has trust been an issue in the public debate about the introduction of EPCs? (If so, what 

themes have been evoked?) 

The “credibility” of EPCs has been discussed in the public domain in the UK including among 

professionals(Lainé (2011b) and confirmed by interviewees). There were a number of teething 

problems with the introduction of the EPC, including in regard to its accuracy, which had 

implications for the level of trust in the information it provides. According to the policy-maker 

interviewee this led to an attempt to address the issues of accuracy and quality as a way of 

improving trust. This was addressed first by looking at the software that underpins the EPC to 

ensure that it had the right algorithms. Secondly, the quality of the assessors was considered and 

there were modifications to their training and accreditation processes. Finally, a quality 

assurance framework was instituted to continually monitor quality and accuracy. This had been 

in operation for about 18 months at the time of the interview in June 2012. According to the 

policy maker, this approach had enabled DCLG to be transparent about what the problems had 

been and how these had been addressed.  

A number of existing and potential future problems, e.g. arising from the 10-year lifespan of EPCs 

(Lainé, 2011b p.6) have been raised. It is perhaps indicative that in December 2010, the Ministers 

for Energy & Climate Change and Communities & Local Government apparently engaged in a 

joint information-gathering exercise to investigate problems with the quality and consistency of 

the EPC (Lainé 2011b). This suggests that there is an issue of trust in the EPC in the UK, some of 

which revolves around scepticism of the method for deriving the rating (Lainé, 2011b). 

This is also borne out by Adjei (2011) who reported that fewer than 25% of recent buyers 

surveyed distrusted the EPC. Some 40% said they trusted the label. The rest said they neither 

trusted nor distrusted the EPC. 

                                                                    
52

 Eurobarometer, 2011. 
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b) Are the building blocks of trust in place, in particular in terms of provisions for quality 

assurance of certification? 

As noted above, there has been a focused attempt to deal with early issues of trust in the 

information on the EPC. In the judgement of the policy-maker interviewee, this has been 

successful in improving trust and the fact that it has been possible to connect an arrangement 

like the Green Deal involving financing to the EPC is a reflection of this. In the interviewee’s 

judgement there were trust issues from the time of implementation in 2007 until 2010. The 

independent expert interview suggested there is still an issue of trust in the label, in particular in 

the commercial sector and that this relates to the relationship between the asset rating approach 

and how this relates to actual energy consumption.  

9.1.5 Anticipated effect of EPCs on transaction prices and rents 

While it seems like a high proportion of sales transactions in the domestic market are 

accompanied by an EPC (95% according to the national policy maker consulted), this is less the 

case for rental transactions and for commercial transactions, whether rental or sales (around 

60%). The EPC appears to have been poorly integrated into the decision-making process of 

prospective buyers and sellers until relatively recently but with the new requirements to include 

the front page of the EPC in written particulars, this is likely to change. It will also change in 

future with the requirements of the recast EPBD to include the energy rating when a property is 

advertised. Furthermore, energy is a relatively insignificant factor in the decision-making process 

(in spite of consumer concern with energy bills). This suggests that energy is also likely to be a 

relatively insignificant factor in the choice of properties. It may be that the situation is a little 

better in the commercial sector where occupiers in particular will be concerned about running 

costs, but this is not likely to be pronounced at present.  

The April 2012 changes to the design of the label should mean that the information has become 

more “relevant” to prospective buyers and renters such that they may be more likely to react to 

the information. It appears that trust in the information on the EPC is improving and the building 

blocks are in place to ensure this improvement is maintained. However, continued concerns 

about the difference between calculated energy in the asset rating and actual energy 

consumption could potentially undermine this. There may be a need to explore how what 

appears to be a potential source of lack of credibility could be addressed.  

The observation of the policy maker was that while it is possible to show that DIY (do-it-yourself 

home improvement) improves value, there is little evidence to show that increased energy 

efficiency improves value. Research carried out for DCLG suggests that this is because the 

market does not demand it. This is more likely if there is a better understanding of the reduction 

of running costs associated with improvements in energy efficiency. There is also an issue about 

the valuation community not having had access to sufficient, and sufficiently good, information 

about energy performance. Of course this is precisely what the EPC can do. 

In summary, while a significant proportion of transactions are accompanied by an EPC in England 

and Wales, until very recently this information has reached the potential buyer or renter too late 

in their decision-making process for it to be likely that there will be a discernible impact on value 
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as a result of the introduction of the EPC. However, it should be clear from the above that this 

situation could change with the introduction of requirements to include the first page of the EPC 

on written particulars and also the new requirements in the recast EPBD with respect to 

advertising property. 

Figure 15: First page of residential EPC, England and Wales53 

 

                                                                    
53

 Source: http://gogreena.co.uk/wp-content/uploads/2012/10/energy-performance-certificate.jpg. 
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9.2 Establishment of a dataset 

9.2.1 EPC data 

A register for England and Wales is maintained at www.epcregister.com by a company called 

Landmark on behalf of the UK Government.54 The data is contributed by individual accreditation 

schemes. There are over 7 million EPCs on the register and around a further million are being 

added each year. A separate register exists for Northern Ireland.55 The information on the 

certificate includes the address of the building, its energy efficiency rating, technical information 

the building construction and the recommended improvements. 

The need for EPC data to be made available has long been recognised in the UK. For example, 

RICS (2010) recommended that “both EPC data and the methodology underpinning it need to be 

made publically available in a form that allows meaningful research to be carried out, innovative 

new approaches developed and tested and to allow proper market segmentation and targeting 

of government support measures”. Until now, the data held by the England and Wales register 

has been private. However, in April 2012, changes were made to the Energy Performance of 

Buildings framework that include opening up access to the EPC register.56  Bulk information can 

now be made available to selected organisations.57  

There are about 7.3 million domestic EPCs in England-Wales as of June 2012.58 About 1.3m of 

these were registered in the last 12 months. If we focus on the period 2011Q1-2012Q2 (18 months 

in total), we would be looking at about 2m EPCs for England-Wales as a whole. 

Oxford has a population of 165 000 (0.3% of the overall population of England and Wales), and 

has roughly 65 000 private residences. The proportion relative to England and Wales suggests 

that about 300 EPCs are registered in Oxford every month and that over the period 2009Q1-

2012Q2, roughly 6 000 would have been registered. Similarly, based on the number of 

transactions in England in recent years, there are probably about 3 200 transactions in Oxford a 

year, or roughly 5 000 over the period 2011Q1-2012Q2. 

As 5 000 rows from each of the EPC and transaction datasets would provide too little additional 

benefit, we proposed to look instead at 2012Q1-Q2 data only, which for Oxford city could be 

about 1 500 observations, which is large enough to draw robust conclusions. Note that there will 

be a proportion that we will not be able to match, either due to lack of an EPC when selling or a 

property with an EPC failing to sell, or other issues such as wrong postcode. 

For non-residential, while there are 155 000 residential transactions annually in the South-East 

region alone (which includes Oxford), there are just 7 000 non-residential. This suggests that 

                                                                    
54

 See www.epbniregister.com (domestic) and www.epbnindregister.com (non-domestic). 
55

 See www.niepcregister.com. 
56

 See www.legislation.gov.uk/uksi/2012/809/regulation/1/made and 
www.communities.gov.uk/publications/planningandbuilding/changesenergyperformance. 
57

 See www.communities.gov.uk/documents/planningandbuilding/pdf/2121747.pdf. A fee is applied of GBP 0.05 per 
“medium data pack” reference.  
58

 See www.epcregister.com/lodgementStats.html. 
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there are probably only 140 or so non-residential transactions in Oxford city every year and only a 

proportion of which will be commercial/office. 

Thus we requested 2012Q1-Q2 non-residential transactions and EPC data for the entire South-

East region in order to ensure that we have sufficient numbers of commercial/office transactions. 

Of 3 500 transactions, perhaps half may be commercial/office – the remainder being land of 

various sorts, retail, industrial and mixed use. Postcodes help ensure that there are sufficient 

geographical controls to draw robust conclusions.  

9.2.2 Data on transactions 

Land Registry (England and Wales) was contacted by the project team at the outset of the study 

and they confirmed that they could provide Price Paid information for all residential property 

sales in England and Wales lodged with Land Registry. The full dataset contains around 

16.3 million house transfers (around 60 000 added each month) but only a tiny fraction of this is 

necessary for the purposes of this study.  

On 23 March 2012, Land Registry launched a free Price Paid data service (ad hoc requests or older 

data are still provided on a fee basis). All records are now published monthly dating back to 

February 2012.59 Each entry contains the following main fields: 

 Price; 

 Date; 

 Postcode and street address; 

 Property type (Detached, Semi-Detached, Terraced or Flats/Maisonettes); 

 Old/New (Newly built property or established residential building); 

 Duration (relates to the tenure – freehold or leasehold); 

 Date (date of lodgement of the transfer deed with the Land Registry); 

 PAON (Primary addressable object name – if there is no sub-building, i.e. flat); 

 SAON (Secondary addressable object name – if there is a sub-building). 

9.3 Regression results 

The analysis for the UK is based on two official datasets as mentioned in the previous section: the 

database of EPCs maintained by Landmark on behalf of DCLG, and the Land Registry dataset of 

residential property market transactions. The full Land Registry dataset used covered the period 

from February to September 2012 and contained almost 500 000 observations in total, of which 

1 344 were in the Oxford postcodes OX1 to Ox4 for which EPC information had been obtained. 

The principal information available in the Land Registry is comprised of a transaction’s date, 

price, address and postcode, as well as property type. 

                                                                    
59

 See www.landregistry.gov.uk/public/information/public-data/price-paid-data/price-paid-data-files. 
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The EPC dataset was available for Oxford postcodes Ox1, Ox2, Ox3 and Ox4 (the Oxford 

metropolitan area) and comprised just under 2 300 properties in total. A significant proportion of 

these related to properties other than those sold in the market, leaving 972 valid individual 

properties. 

A matching exercise was then undertaken in Stata, using the merge function and a concatenation 

of the full postcode (for example OX11HF) and the property’s street or apartment number. This – 

plus an exclusion of properties with a price of greater than 1 million GBP – resulted in a valid 

sample of 253 observations being matched across EPC and Land Registry datasets, of which 

there were 19 detached homes, 74 terraced, 45 flats/maisonettes and the remainder semi-

detached properties. 

From the EPC dataset, information is available for each property across a number of main 

dimensions. The first is energy efficiency, both current consumption and potential, rated on a 0-

100 scale. The average values in the sample are just under 60 and just over 70 respectively. For 

comparability with results from other countries, these can be converted into a 7-letter scale from 

A to G. There are a number of sub-indicators of energy efficiency, such as type of glazing or 

whether low-energy lighting is used. Given the small sample size involved, and given these 

factors are reflected in the overall energy efficiency rating, these were not included separately for 

analysis. 

The EPC dataset also contains information on property type, in particular whether the property is 

detached, semi-detached, terraced or an apartment/maisonette, and on the dwelling’s size 

(measured in square metres). A property’s age, a potentially important factor in a city such as 

Oxford, is not available however. The closest proxy is an indicator variable recording whether the 

dwelling has fireplaces, predominantly a feature of older properties. Lastly, in both the EPC and 

Land Registry datasets, there is information on the property’s three-letter postcode (OX1-Ox4), a 

factor that is included to capture location-specific effects on price. 

As with other countries and regions, the empirical specification includes a filter for outliers. The 

process uses a calculation called Cook’s Distance to exclude those observations with a 

disproportionate effect on the estimation of the coefficients of the model (a statistical test for 

outlier status). In the case of Oxford, this resulted in the exclusion of on average 6% of 

observations. 

9.3.1 Results for Oxford 

Of potential value for the broader study is the dual nature of the EPC rating in the UK, which 

informs prospective buyers of both current and potential energy ratings. This allows an 

investigation of whether one rating is more strongly correlated with property market outcomes 

than the other. 

To allow comparison with other countries, the principal specification (Model (1)) for both current 

and potential ratings is the use of the alphabet scale from A to G. The second specification 

(Model (2)) for each uses the continuous score. 
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The models for the Oxford market explain roughly 70% of the variation seen in house prices. 

Almost all variables are statistically significant, with prices in the OX2 postcode 30% higher than 

in Ox4, all else being equal, but prices in Ox3 on a like-for-like basis no different. 

In relation to energy efficiency, confusing results emerge (Table 24). Using the current energy 

rating, there is no clear relationship between the rating and the price. Every letter improvement 

is associated with a 1% higher price, but the result is imprecise enough that there is a 70% 

probability that this result is generated by chance. 

Table 24: Results for Oxford, both current and potential performance 

  Current rating Potential rating 

  (1) (2) (1) (2) 

Energy rating (A-G) -0.01043 

 

0.04038** 

   0.01695 

 

0.01545 

 Energy rating (0-100) 

 

0.00022 

 

-0.00319** 

  

 

0.00123 

 

0.0012 

Size in m
2
 0.00779*** 0.00777*** 0.00794*** 0.00802*** 

  0.00055 0.00057 0.00056 0.00056 

Detached 0.36570*** 0.35335*** 0.30601*** 0.29847*** 

  0.05983 0.06151 0.06216 0.06223 

Terraced 0.07650* 0.06541 0.08067* 0.08160* 

  0.03317 0.03405 0.03339 0.03314 

Flat -0.16515*** -0.16242*** -0.14924** -0.15028** 

  0.04801 0.04866 0.04548 0.0454 

Fireplace 0.17011*** 0.16833*** 0.16002*** 0.16026*** 

  0.03356 0.03434 0.03324 0.03314 

ox1 fixed effect 0.21885** 0.22988** 0.23596** 0.19697** 

  0.07481 0.07699 0.0757 0.07204 

ox2 fixed effect 0.35494*** 0.36374*** 0.38238*** 0.39060*** 

  0.03773 0.03878 0.03851 0.03856 

ox3 fixed effect 0.01583 0.02966 0.03323 0.03186 

  0.03386 0.03469 0.03413 0.034 

Constant 11.85332*** 11.79635*** 11.65795*** 12.00862*** 

  0.09402 0.08509 0.07724 0.09659 

R-squared 72.6% 71.2% 72.4% 72.5% 

N 236 238 236 236 

Models (1) and (2) differ in the treatment of energy rating, with Model (2) using a continuous 1-100 scale, 
instead of a letter based rating. Standard deviations are reported in parentheses. ***, **, * denote statistical 
significance at 1%, 5% and 10% levels respectively. N refers to number of observations included in second-stage 
regression, which excludes outliers. 
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Using the potential energy rating, a clear result does emerge, but it is the opposite to both 

theoretical expectation and the experience of other countries and regions. A one-letter 

improvement in potential energy rating is associated with a 4% lower price, everything else being 

equal. It is unlikely that this result is generated by chance – the associated p-value is just 0.4%, 

once outliers are removed.  

This result is difficult to explain.60 It is entirely possible that it relates to the dwelling’s age, an 

omitted variable. Significantly older properties in the Oxford area may command a premium over 

newer properties but be less energy efficient. Related to this, the inclusion of a variable for 

fireplaces improves the fit of the model from 69% to 72% and has the impact of reducing the 

discount for better energy efficiency potential from 4.7% to 4%. Related to this, new research 

that combines various housing market datasets for the UK suggests that there is indeed a 

positive premium to energy efficiency in the UK housing market, of roughly 5% for a C-rated 

property compared to an F-rated one (Fuerst et al., 2013). 

An overview of the results in graphical form, including a 95% confidence interval, is shown in 

Figure 16. Overall, it is clear that in comparison with other countries and regions in this study, the 

estimated effects are significantly less precise. This is of course in part due to smaller sample 

sizes. Thus, future research for England and Wales on this issue would particularly benefit from 

larger sample sizes and coverage of other cities and regions, to investigate whether the finding 

here is anomalous or typical. 

Figure 16: Effect of one-letter or ten-point improvement in current and potential energy 

efficiency on prices in the Oxford property market 
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 Inclusion of both current and potential energy rating does not alter the result and in fact slightly increases the size of 
the negative relationship between EPC and house price. 
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Chapter 10: Conclusions 

In brief: This chapter summarises the results of our analysis and draws conclusions as to 

whether a correlation can be found between the energy performance indicator 

and the value of a property as expressed in its rental or sales price. In a final 

section, we also provide tentative recommendations for policy makers. 

10.1 Summary of regression results 

This study has examined the impact of energy performance certification through a series of 

segment-specific regressions. Segment-specific regressions (e.g. rental properties in Ireland) 

allow the most precise estimation of the impact of energy efficiency for the properties under 

consideration, as the other explanatory variables can be tailored to the available data.61  

Comparing results for sales and lettings segments allows an important distinction to be made 

between immediate value (the ongoing service offered through energy efficiency of savings on 

bills, etc.) and the long-run impact (the higher asset value of the property when resold). Renters 

only enjoy the first of these benefits, and thus help distinguish between the two. Similarly, 

comparison across countries potentially allows comparison of the effect of energy efficiency 

across schemes and climate types (the benefits of energy efficiency may depend on climate, and 

results across countries or regions may shed insight into this relationship).  

Data was obtained for Austria, Belgium (Flanders, Wallonia, Brussels-Capital), France (Lille, 

Marseille), and the UK (Oxford, South East). The analysis of property transactions and listings 

from residential property markets in Austria, Belgium, France, Ireland and the UK, both sales and 

lettings, overwhelmingly points to energy efficiency being rewarded. The only market where a 

positive relationship between energy efficiency and price was not found was Oxford (UK), where 

a one-letter improvement in potential energy rating was associated with a 4% lower price, 

everything else being equal. As noted in that section, this imprecisely estimated negative 

relationship may result from either age as an omitted variable or alternatively the small sample 

size available for analysis. 

Elsewhere, however, the effects of energy efficiency are clear and positive. In Austria, the 

property market in Vienna and the surrounding region was analysed. Based on detailed property 

listings, the effect of a one-letter improvement in energy efficiency is estimated at 8% in the 

sales market and 4.4% in the lettings market. There is also strong evidence that the price effect is 

larger in Vienna than in the surrounding (and less urbanised) Lower Austria region. 

Similarly, an analysis of 26 000 property listings in Belgium shows a clear relationship between a 

property’s energy efficiency – as measured by CPEB (EPC) performance – and its advertised price 

                                                                    
61

 Pooled regressions (where observations across segments or countries are included) would have allowed consistent 
tests for statistically significant differences in the effect of energy efficiency across segments and countries, but 
appropriate datasets are not available so this was only possible across regions. 
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or rent. The most detailed analysis was of the Flanders market, which showed that a major 

improvement in energy efficiency (of 100 points in the CPEB metric) is associated with a 

4.3% higher price on average. The rental effect was smaller but still statistically and economically 

significant: an improvement of 100 points in the CPEB is associated with a 3.2% higher rent. 

Results for Wallonia and Brussels, based on significantly smaller sample sizes, were in line with 

those for Flanders. A major improvement in energy efficiency is associated with a 5.4% higher 

price in Wallonia and a 2.9% higher price in Brussels. In the rental market, a similar improvement 

in energy efficiency is associated with a 1.5% higher rent in Wallonia and 2.2% higher in Brussels.  

In France, an analysis of just under 3 500 transactions yielded results for both Marseille and Lille. 

For Marseille, a strong positive relationship between energy efficiency and the price of a dwelling 

was found. Each one-letter improvement in a property’s energy label is associated with a 4.3% 

higher price. Additional analysis found that, in the sample available, this effect is driven by 

apartments, with no statistically significant effect of energy rating on the price of a house. As 

with Oxford, however, caution must be exercised when noting this result, as the sample of 

houses in Marseille is small. 

For Lille, there is again a strong positive relationship between a property’s energy label and its 

value, although the effect of a one-letter improvement on value is smaller than for Marseille 

(3.2% compared to 4.3%). This runs counter to the intuition that energy efficiency would be 

rewarded more in regions with a greater dependence on energy for comfortable conditions of 

habitation. It should be noted however that in the case of Lille it is houses rather than apartments 

that drive this relationship. Each one-letter improvement in label is associated with a 4.7% higher 

price, while for apartments the effect is 1.5% and only marginally statistically significant. 

Lastly, with Ireland there are again clear indications from the property market that energy 

efficiency is rewarded. The effect of a one-letter improvement in energy efficiency is estimated 

at 2.8% in the sales market and 1.4% in the lettings market. The effect in the sales market fell 

between 2009 and 2011, but was as large in 2012 as it had been in 2009. The introduction of 

mandatory display of EPC rating in advertisements in early 2013 may have an impact on the 

relationship between property prices and energy efficiency in Ireland. 

As noted above, a number of segments would benefit from further study with larger datasets, 

when possible, to not only enhance the precision of the estimated effects but also allow further 

robustness checks and analysis by market segment (region, property type or period). As it stands, 

there are a number of additional points that emerge from the analysis undertaken here. 

Firstly, in all three countries for which information on both sales and rental markets was available 

– Austria, Belgium and Ireland – the estimated rental premium for energy efficiency was smaller 

than the estimated sales price premium. This attenuated rental effect suggests that owners reap 

a benefit that is additional to the ongoing monthly benefits, i.e. reduced energy bills, which 

accrue to all occupiers including tenants. 

Secondly, there is contrasting evidence about how the energy efficiency premium varies by 

location. In Ireland and in Belgium, the effect is smaller – in percentage terms – in cities than in 

non-city areas. This seems plausible, as potential savings (in €/m2 terms) would not vary much by 

location, while the €/m2 cost of a dwelling will be significantly greater in central urban areas. 
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Nonetheless, in Austria, the evidence is to the contrary: the percentage effect is larger in Vienna 

than in the surrounding area. An explanation may lie in market conditions. In the falling Irish 

market, conditions were tougher in rural areas, meaning that energy efficiency is an area of 

differentiation. A similar effect might be at work in Belgium, where the market in 2012 was 

largely static in real terms (up 2.7% in nominal terms, in mid-2012). In Austria, however, the real 

estate market was booming in mid-2010 (+10% year-on-year, and even greater in Vienna). 

Further research on whether market conditions matter to the value market agents place on 

energy efficiency ratings would be necessary, but comparing across countries, the percentage 

effect of the EPC appears stronger where selling conditions are easier. 

A final note should be made about the use of listings data due to constraints in relation to data 

availability. Recent research has highlighted that listings data offer a good proxy for transactions 

prices, even in extreme market conditions, capturing variation both over time and across space.62 

Nonetheless, properties listed for longer without successful sale or lease may be associated with 

lower transaction prices, everything else being equal. This may understate the effects of energy 

efficiency on property market outcomes, if energy efficiency is positively correlated with general 

property quality, and quality in turn is positively correlated with faster sale or lease. 

Each country operates its own specific EPC scheme, and a separate dataset was gathered for 

each one. In that sense, cross-country comparisons must be made with caution. Nonetheless, in 

each country, a one-letter improvement in EPC is likely to be interpreted by consumers as a 

significant improvement in energy efficiency, as would a 100-point improvement in the CPEB 

scale in Belgium. Using that benchmark, an overview of the effect of a significant improvement in 

energy efficiency across all markets covered in this study is shown in Figure 17 below. 

Figure 17: Effect of one-letter or equivalent improvement in EPC rating across European 

property markets (95% confidence interval shown; see also notes in the text) 

 

                                                                    
62

 Lyons, R. (2013) Price signals and bid-ask spreads in an illiquid market: The case of residential property in Ireland, 2001-
2012, SSRN Working Paper. 

-8.0% 

-6.0% 

-4.0% 

-2.0% 

0.0% 

2.0% 

4.0% 

6.0% 

8.0% 

10.0% 

12.0% 

14.0% 

P
ri

ce
s 

R
en

ts
 

P
ri

ce
s 

R
en

ts
 

P
ri

ce
s 

R
en

ts
 

P
ri

ce
s 

R
en

ts
 

P
ri

ce
s 

R
en

ts
 

M
ar

se
ill

e
 

L
ill

e
 

P
ri

ce
 

R
en

t 

P
ri

ce
 

R
en

t 

C
u

rr
e

n
t 

P
o

te
n

ti
al

 

Vienna Lower 
Austria 

Flanders Brussels Wallonia France Ireland: 
cities 

Ireland: 
ex-cities 

Oxford 



Chapter 10 – Conclusions 

 
 118 |  

Energy performance certificates in buildings and their impact on transaction prices and rents 
in selected EU countries 

 

10.2 Lessons from the assessment of EPC schemes 

This section gives an overview of what the assessment of EPC schemes tells us about the 

differences between countries and regions, about the extent to which we can generalise the 

results in this study to the EU level, and about issues to be tackled so that the benefits of EPCs 

can be maximised. 

10.2.1 Presence of the label 

The proportion of transactions accompanied by an EPC until now has varied across Member 

States – from 10% (Cyprus) to 20% (Austria) to around 95% (UK) and virtually 100% (Portugal, 

France). It is clear that in some cases this is very low while in other cases it is near-complete. 

Take-up is likely to be increasing over time as awareness grows and legislation is implemented. 

However, even in cases where a significant proportion of transactions are accompanied by an 

EPC, it is often provided only at the moment the contract is signed, i.e. too late in the decision-

making process to have an impact.  

The requirements on advertising property under the recast EPBD go some way to amending this 

situation. They have been obligatory since 9 January 2013. Some countries, for example Austria, 

Belgium and France, brought the requirement in earlier. For other countries such as Ireland, it 

comes too late to affect the analysis in this study. Thus, the implementation of the recast EPBD 

this will have an effect in this regard over the next few years, with prospective buyers/tenants 

aware of the EPC rating in advance.  

10.2.2 Understanding of the label 

In addition to the timing of the availability of the EPC in the purchasing/rental process, 

understanding of the label, and therefore how information is presented and laid out, is important 

if the EPC is to play a more important role in future purchase/rental decisions.  

There is a high level of public awareness of the general concept of energy certification of 

buildings. In Ireland for example, “consumer awareness and attitude surveys have shown a high 

level of recognition of the concept of energy certification for buildings among the general public” 

(IEA, 2010). However, understanding of the EPC itself may not run very deep, for a variety of 

reasons – either because the practical use is not understood, or because the terminology used or 

role of the EPC in the purchasing/renting process is not understood.  

According to interviews, there is some public confusion about the information presented (e.g.in 

Flanders that ratings are based on standardised assumptions and not on actual consumption of 

the assets in question), or what it means (e.g. the A-G scale is well recognised but with 

questionable understanding of what the ratings mean). According to BPIE (2010), the Austrian 

EPC for example is not transparent enough and does not give building owners useful information, 

despite being very detailed. Recommendations to improve energy efficiency are not always clear. 

Limited transparency and limited practical usability of the EPC creates a barrier to its use and 

affects public acceptance. 
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Even when the public is aware of what the rating means and knows that there are actions that 

they can take to improve energy efficiency and reduce greenhouse-gas emissions, it is difficult 

for them to understand the effective benefits of energy efficiency and renewable technologies 

recommendations. There is an up-front investment cost but the amount of energy (and money) 

they can save over time is more difficult to calculate. The need to take into consideration the 

understanding of the average person in the street, rather than property professionals who better 

understand technical terms and the meaning behind ratings, cannot be overemphasised. 

In France, ADEME has conducted three studies among the general public and property 

professionals (estate agents and solicitors), the most recent one in January 2012. Some 63% of 

estate agents and 72% of solicitors agreed with the statement that the EPC is “simple to 

understand and explain”, while 56% of estate agents and 32% of solicitors agree with the 

statement that it is “easy to apply and implement”. These results suggest that key property 

market professionals understand the EPC. However, there is room for improvement both in 

terms of the capacity to understand and explain the EPC, and in terms of its application. The 

survey addressed to households did not ask about the understanding of the EPCs. 

In Ireland, market research has been commissioned on the EPC annually since 2008. 2011 results 

show that awareness of the term “BER” (i.e. EPC) for homes or buildings amongst a sample of 

residential buyers or renters was 21% in 2008, and this increased substantially to 54% (2009), 

59% (2010) and finally to 69% (2011). In relation specifically to homes, the awareness level is even 

higher. Whether in relation to homes for sale or rent, as a seller/landlord or buyer/renter, 

awareness levels hover between 83% and 87%. 

In the UK, two studies commissioned by Consumer Focus (Lainé, 2011a and 2011b) in relation to 

the residential sector are of interest here. The first found that 76% of those who had received an 

EPC said that the rating and recommendations are clearly laid out. Lainé remarks that this is “the 

most surprising response from consumers” as energy efficiency professionals generally consider 

the EPC to have a confusing layout. The survey asked a follow-up question as to what 

information was clearly set out, and the highest scoring item was the now familiar A-G scale, 

mentioned by 34% of respondents. The second highest response was “don’t know”.63   

The second study specifically looked at the content and format of the EPC using focus groups. 

These represented a cross-section of British consumers including buyers and renters, and 

included a group of property professionals, who have a crucial role in presenting the EPC. The 

main finding of the study as far as understanding of the label is concerned, is the suggestion that 

the EPC is not understood as well as it could be, and that this is because it has been designed 

more with the energy expert in mind than the buyer or tenant. Thus it would seem that the 

residential market understands the basic idea contained in the A-G rating but may have more 

difficulty engaging with some of the more detailed aspects of the information as currently 

presented. Lainé (2011b) argues that even the rating is not enough by itself as consumers cannot 

readily translate a specific rating into a monetary saving or loss.  

Many countries have some kind of national communication campaign that covers EPCs. In France 

for example, a network of 500 experts provides advice to households on all aspects of energy via 
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the Espaces Infos Energies created by ADEME. In some Austrian Länder, more than 50% of 

residential buildings benefit from support for energy consulting including a comprehensive 

explanation of the role and function of EPCs. 

10.2.3 Concern about energy use and environmental performance 

when selecting a property 

The purpose of this part of the assessment was to try to understand whether there was any data 

available on concern about energy use (compared to other characteristics) when selecting a 

property. The motivation was to understand the likely relevance of energy use in the decision-

making process. This is because, assuming that the information is available early enough (10.2.1) 

and assuming it is understood (10.2.2), if the information does not matter to the decision maker 

it will still not count in the decision-making process.  

We received anecdotal evidence via interviews or written responses that there is a perceived 

importance attached to expected energy costs. However, survey data from France suggests that 

there is a gap between the attitudes of the general public to energy performance and the 

attitudes of actual purchasers. 

One of the studies undertaken in the UK (Lainé, 2011b) found that once someone has found the 

home they want to buy, they are unlikely to use the EPC as a basis for negotiating on price. This is 

partly because they do not want to risk losing the asset to another potential buyer who could be 

considered easier to negotiate with. Evidence from France (ADEME and TNS, 2012b), however, 

suggests that the EPC is used as a bargaining chip at the negotiation phase. The condition of the 

market can affect the level of influence on decision-making of the EPC and so it would be 

important to ensure that property professionals (to the extent that these are used by 

buyers/renters) understand the value of the EPC in negotiating a better price for the asset. 

Aside from energy use and associated costs, concern about environmental performance could be 

a possible trigger to favouring energy efficiency. Below we provide a synthesised table of the 

responses to a 2011 Eurobarometer study we used as a proxy for the importance of energy use 

among decision-making buyers/renters. Interestingly, a much higher proportion of respondents 

had insulated their homes (in four of the countries, one quarter to one third had installed 

insulation) than had purchased a low-energy home (only 1-6%). These figures are likely to 

continue to increase in future, given interest by owners (rather than renters) in reducing 

household running costs, and supported in some cases by public financial incentives to improve 

energy efficiency of buildings. Similarly, as more assets earn better energy ratings in future, it is 

likely that buyers/renters will more easily find better-rated assets to buy/rent, thereby increasing 

the percentage of respondents who have bought a low energy home. 
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Table 25: Summary of attitudes to climate change by country64 

Question AT CY BE FR IE PT UK 

% of respondents placing climate change as the 
most important problem facing the world 

19% 23% 24% 20% 13% 7% 18% 

Seriousness of climate change on a scale of 1-10 
(average ranking) 

7.7 7.7 7.1 7.4 7.0 7.7 6.4 

% of respondents having insulated their home to 
reduce energy consumption 

13% 10% 32% 26% 28% 7% 30% 

% of respondents having bought a low-energy home 1% 2% 6% 4% 3% 2% 2% 

10.2.4 Trust in the information on the label 

Trust was found to have been an issue, and in some cases it still is. The most cited issue of (lack 

of) trust was in relation to the discrepancy between the energy rating and actual energy 

consumption by owners/renters. This is at least partly due to confusion (and therefore poor or no 

understanding about the label) among the public about what the rating means. However, 

confusion does not necessarily affect the level of trust in the label. In some countries, the 

assessment method and quality of assessments is considered an issue, in others the fairness of 

the methodology is questioned.  

All the countries/regions have focused on improving quality assurance of assessors and EPCs, 

including accreditation of assessors (Flanders, France, Ireland, Portugal, UK), a code of practice 

for assessors (Ireland), quality control of EPCs via EPC databases (Flanders, France, Ireland, 

Portugal), penalties for inaccurate EPCs (Flanders, Ireland, Portugal), and banning experts who 

have made a high number of errors (Flanders, Portugal). Efforts targeted specifically at the public 

include greater transparency of the information available on the label (France), and an 

awareness-raising campaign about EPCs aimed at the public (Flanders, Portugal). 

Again the aspect of time is important. In some countries such as France and the UK there were 

clearly trust issues to begin with, which the authorities are trying to address in a systematic way. 

10.2.5 Implications for the effect of EPCs on transaction values 

It is clear from the above overview that, on the whole, EPCs are unlikely to be fully capitalised in 

property values yet. This is not because there is something fundamentally wrong with providing 

information on energy performance in property markets. The fundamental case for correcting 

this information market failure remains intact. What we have attempted to show above is that 

several of the fundamental factors that must be in place in order for there to be a strong effect 

are not in fact in place yet. To begin with, in some cases the proportion of transactions 

accompanied by an EPC is simply very low and so the potential of the EPC to affect what is 

valued in property markets stops here. Even where the proportion of transactions covered by an 

EPC is relatively high, it may be that (as is in most cases examined) the prospective buyer/renter 
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 EC, 2011b. No explanation of the term “low-energy home” was provided to respondents. 
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is, or has been until very recently, simply presented with the information too late in the decision-

making process for it to influence the decision.  

At least as important is the salience of the information, i.e. does the information count for the 

prospective buyer/renter? This is in part a chicken-and-egg situation. When the information is 

well established in the market and the market can take account of it, then it is more likely to 

count. Conversely, to the extent that the information does count it is more likely to be integrated 

into market practices, including valuation. Finally, lack of confidence in the information on the 

EPC has the capacity to “trump” all of the preceding factors even if these all line up. It is clear that 

while in many cases the reliability of the information is being addressed, this is a continual 

process that must be maintained. There may also be a need for additional thinking about the 

relationship between asset ratings and actual energy consumption. 

In some cases, the requirement to supply EPCs has existed long enough to provide insight into 

their relevance in transactions and their potential influence on property values. However, as 

stated previously, in some countries and regions the availability of the EPCs still occurs too late in 

the decision-making process to have a significant influence on the decision. Given that the recast 

EPBD seeks to improve this situation, future studies will be better able to assess the influence of 

the EPC on the decision to buy/rent a property with higher/lower energy rating. In the meantime, 

Member States should be encouraged to (continue to) focus on quality assurance of the EPC, and 

improve public trust in and understanding of the label (via communications campaigns). 

10.3 Policy implications 

There is an information gap preventing people from making decisions that express fully their 

preferences, whether for lower energy bills or better energy performance. This information gap is 

likely to have been only partially filled by EPCs up until now for reasons described earlier in this 

chapter: lack of visibility of the EPC, in particular at the point of decision making, lack of 

understanding of the information contained on the EPC, lack of trust in that information, etc. 

This report has reconfirmed that current implementation of EPC schemes is patchy and needs to 

be strengthened. It goes almost without saying that the requirements of the recast EPBD, in 

particular as regards display of the EPC in advertising, should be fully implemented in all Member 

States as soon as possible.   

More specifically, there are a range of recommendations that can be made to improve 

implementation at Member State level. For example, a recently completed Intelligent Energy 

Europe project on “Renovation through quality supply chains and energy performance 

certification standards” focused on how to increase the uptake of energy saving retrofit 

measures by strengthening the role of EPCs. It demonstrated that EPCs can drive households to 

action by means of detailed recommendations and claims that linking EPCs to wider policy 

programmes, financial support programmes and training and information campaigns can 

significantly increase the number and the quality of energy saving renovations.65 Other useful 

guidance from the IEA and the BPIE has been highlighted in this report. 
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 See www.building-request.eu. 



Chapter 10 – Conclusions 

 

 

 

Energy performance certificates in buildings and their impact on transaction prices and rents 
in selected EU countries 

| 123 

Of key importance, the information on EPCs should be made more practical and easy to 

understand. For example, today it is extremely difficult for purchasers/tenants to compare a 

higher rent (or mortgage payment) for a more energy efficient dwelling and a lower energy bill 

due to energy efficiency. A 2% premium in rural Ireland may pay for itself easily but a 5% 

premium in Austria or Wallonia may just pay off (itself perhaps an indication of efficient markets). 

According to Lainé (2011b), the layout of EPCs must be improved through use of plain language, 

colour, iconography and layout. In addition, money should be used as the primary unit for 

communicating energy efficiency, as “consumers do not understand CO2 or kWh”.  

The recommendations of CA-EPBD (2010) are also still relevant: that the front page of the EPC 

should be eye-catching, clearly displaying the energy performance for everyone to see, and if 

possible using an expressive graphic presentation; and that the effect of the “recommended 

actions” when carried out should be clearly shown.  

At the same time, it should be remembered that part of moving towards a more carbon- and 

energy-literate society means mastering new skills and information for everyone, such that it 

may be that this information is too technical, but it should also be considered whether there is 

sufficient effort put into helping users of various kinds to understand it. National communication 

campaigns that cover EPCs should be supported and even amplified as the early years of 

implementation of labelling schemes are vital to their long-term success. 

Many Member States have opted for asset-rating based EPCs as opposed to certificates based on 

monitored energy consumption. Asset-rating based EPCs seem to be more appropriate for 

comparing buildings as they exclude the effect of differences in the use of a similar property. 

However, in order to ensure that a shift to potential greater energy performance of buildings is 

achieved, a number of accompanying measures including monitoring of actual energy 

consumption in a standardised way (e.g. defining the typical use) will be required.  

The issues explored in this report may also have broader implications, for example for the 

financial sector. Energy efficiency could arguably be incorporated into a bank’s mortgage lending 

policy or processes in some way, perhaps facilitating more expensive homes but with lower 

energy bills and a potentially lower risk of default.  

Another related issue is that Member States should consider switching away from property taxes 

that punish energy efficiency (such as market-value taxes) and towards those that reward it (such 

as site-value taxes, as already exist in Denmark and Estonia). Such systems would have the likely 

effect of increasing the percentage premium for energy efficiency. As the associated capital gain 

would not be taxed on an annual basis, the private benefits would be increased. This would 

increase the likelihood, of private action (i.e. investment in energy efficiency), reducing the need 

for government intervention. 

The practical policy implications of these two points are beyond the scope of this study but 

worthy of further examination in light of our results. Such policies and measures would also have 

to be coherent with broader economic and financial policy objectives.  

Finally, the importance of data quality also needs to be emphasised. The more data are publicly 

available, the easier it is to measure more precisely the relationship between energy efficiency 

and property market outcomes, and to evaluate EPC schemes more generally. The confidence 
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intervals (margins for error) in our econometric analysis are largest for countries with small 

sample sizes. 

Not all countries or regions have central EPC registers in place, which makes research difficult but 

also implies that quality control and policy monitoring will be less robust. Of those that do have 

central databases, most only allow access to one or a few EPCs at a time, i.e. for individual 

owners, or in some cases for real estate agents. Very few make the data easily accessible for 

researchers. Recent initiatives by Ireland and the UK to make this data more easily available in 

order to promote research and improve policy making are therefore commendable as best 

practices. 

In this study we have looked specifically at the effect of EPCs on property values, and suggested 

that they can have an even more important role in shifting the market towards better energy 

performance than has sometimes been acknowledged. However, EPCs are not a silver bullet; 

they must work in combination with other policy instruments. Minimum performance 

requirements, both for energy-related products such as windows or insulation (via the Ecodesign 

Directive), and for buildings themselves via stricter national building codes, should be considered 

in order to penalise buildings with low energy performance and ensure that the worst-performing 

buildings are renovated as a priority, and that new buildings move toward a zero-energy future. 

10.4 Concluding remarks 

Society can be said to be on a journey that began in the 1990s towards greater environmental 

“readability” and literacy in consumption choices. Such policies have already proven to be very 

successful, for example the energy labelling of household appliances. Energy certification of 

buildings can contribute to the readability of consumption choices in a similar manner but there 

is still some way to go in this respect.  

It is clear that there are a number of obstacles to transforming property markets towards better 

energy performance, and information market failure is one of these. Rather than thinking about 

the barriers to energy efficiency in buildings as a set of discrete problems, it is helpful to 

conceptualise them in the context of a dynamic interplay of actors. Moreover, the provision of 

information about relative energy performance of properties through EPCs should be seen as 

part of a broader information challenge that has to be addressed to move to more sustainable 

buildings. 

While EPCs are key enablers in making energy performance count in the market by providing 

greater transparency on relative energy performance, other challenges will persist. The dynamics 

of property markets can be thought about in terms of a set of interlinked practices that all have 

to take on a certain amount of change before energy performance will count sufficiently. Thus, 

getting EPCs right is a necessary but not sufficient condition to ensure that markets value energy 

performance. 

In general, consumers in the housing market seem rational about energy efficiency, paying more 

for a property up-front when it saves them money in the long run. Nonetheless, a more formal 

study comparing the costs and benefits of more energy efficient dwellings would highlight 
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potential limitations to the market and thus identify where public resources could be best used to 

increase the energy efficiency of the EU's building stock. 

The policy framework for transforming the building stock (through both renovation of existing 

buildings and construction of new buildings) should and can lead to the reduction of energy 

consumption in buildings. In particular in the current economic climate and as Europe moves 

towards Nearly Zero Energy Buildings (nZEBs), EPCs (ratings and recommendations) can play an 

important role in encouraging property developers and the rest of the market in that direction.  
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Annex A: What EU-level legislation requires of 

Member States 

Directive 2002/91/EC required Member States to bring into force the necessary laws, regulations 

and administrative provisions by 4 January 2006 at the latest. This could be extended for Articles 

7, 8 and 9 by a maximum of three years if Member States could show that there was a lack of 

qualified and/or accredited experts. The Directive in effect provided a framework within which 

Member States had substantial scope for defining their own approach to the energy performance 

certification of buildings. The Directive required Member States to ensure that when buildings 

are constructed, sold or rented out an EPC is made available to the owner or by the owner to the 

prospective buyer or tenant. Member States were permitted to exclude certain categories of 

buildings.66  

Member States were required to take measures to ensure that certain buildings frequently visited 

by the public should have their EPC displayed in a prominent place clearly visible to the public.67 

The Directive did not make any special requirements with respect to the design of the label but it 

did contain requirements regarding the content of the label. EPCs for buildings should include 

reference values such as current legal standards and benchmarks in order to make it possible for 

consumers to compare and assess the energy performance of buildings. However, there was no 

prescribed methodology for calculating energy performance. Instead, the Directive (Art. 3) 

requires Member States to adopt their own methodology based on a general framework set out 

in an Annex to the Directive. The framework gives guidance on the taxonomy of building types, 

the kinds of information that must be included in the calculation (such as thermal characteristics, 

heating installation, hot water supply, air conditioning, ventilation, passive solar systems, indoor 

climatic conditions, etc.), and requires that the positive influence of certain aspects (such as 

active solar systems, natural lighting, etc.) be taken into account in the calculation. Member 

States were thus free to develop their own calculation methodologies. In addition, certificates 

must be accompanied by recommendations for the cost-effective improvement of energy 

performance.  

The EPBD was subsequently “recast” to become Directive 2010/31/EU. The recast dealt with 

some of the implementation challenges of the 2002 Directive. The text covering energy 

performance certification was expanded to three Articles (11, 12 and 13) instead of one in the 

2002 Directive. The text is a lot more extensive, and more of the details are pinned down. On the 

content side, additional information such as annual energy consumption for non-residential 
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 These are set out in Article 4 § 3 of the Directive: 1) officially protected buildings and monuments where compliance 
with the requirements would unacceptably alter their character or appearance; 2) buildings used as places of worship 
and for religious activities; 3) temporary buildings with a planned time of use of two years or less, industrial sites, 
workshops and non-residential agricultural buildings with low energy demand and non-residential agricultural 
buildings which are in use by a sector covered by a national sectoral agreement on energy performance; 4) residential 
buildings which are intended to be used less than four months of the year; 5) stand-alone buildings with a total useful 
floor area of less than 50 m

2
 

67
 Article 7 §7 defines these as “buildings over 1 000 m

2
 occupied by public authorities and by institutions providing 

public services to a large number of persons and therefore frequently visited by these persons”. 
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buildings and the percentage of energy from renewable sources in total energy consumption can 

be included. There is greater definition of what information should and could be included on the 

EPC in terms of recommendations for improving the energy performance of a given building. 

This should lead to a greater likelihood of owners and/or occupiers acting on the 

recommendations. In addition, while in the 2002 Directive, recommendations should be based on 

what was cost-effective, the 2010 recast states that they can be cost-effective or cost-optimal. 

The calculation method of cost-optimality is defined in the Directive in a separate Article. The 

2010 recast contains new requirements on Member States, subject to national rules, to 

encourage public authorities to take into account the leading role they should play in the field of 

energy performance of buildings, inter alia by implementing the recommendations included in 

EPCs issued for buildings owned by them within the validity period. Also new is the provision for 

the adoption of a voluntary common European Union certification scheme for the energy 

performance of non-residential buildings. 

In addition to Article 11, which sets out some general provisions with respect to EPCs, the recast 

Directive now contains two separate articles dealing with the issuing and the display of EPCs 

specifically. The timing of the issuing of certificates is an important dimension in the debate 

about their effectiveness. It is assumed here that, ceteris paribus, the sooner and more 

consistently a prospective buyer or renter is made aware of the energy performance of a building 

the more likely this dimension is to be taken into account in the purchasing decision. The 2002 

Directive simply required that Member States ensure that when buildings are constructed, sold 

or rented out, an EPC is made available to the owner or by the owner to the prospective buyer or 

tenant (Art. 7 §1). The 2010 Directive sketches this requirement much more fully, and is much 

more prescriptive. For example, the certificate is "shown to the prospective new tenant or buyer 

and handed over to the buyer or new tenant" instead of the old provision "made available" (which 

needed clarification). Furthermore, it introduces the requirement that the EPC is shown in 

advance of construction. 

Importantly, Member States must now require that when buildings or building units have an 

energy certificate, the energy performance indicator of the EPC of the building is stated in the 

advertisement in all commercial media. In addition, the threshold for buildings occupied by 

public authorities has been dropped from 1 000 m2 to 500 m2, and from 2015 to 250 m2, 

broadening the scope for displaying the EPC in buildings frequently visited by the public. The 

general framework for calculating the energy performance of buildings (Art. 3 and Annex 1) has 

been tightened up and has been upgraded such that it is now referred to as the “common general 

framework”. Annex 1 now explicitly distinguishes between energy performances assessed based 

on the calculated or actual annual energy that is consumed in order to meet the different needs 

associated with its typical use, leaving Member States the choice between the two approaches. It 

requires Member States to express energy performance in a transparent manner (no new 

requirement) and that this should include an energy performance indicator and a numeric 

indicator of primary energy use based on primary energy factors per energy carrier. With respect 

to independent experts (Art. 10 in the 2002 Directive, Art. 17 in the 2010 Directive), Member 

States are now required to make information on training and accreditation available to the public 

and ensure that regularly updated lists of qualified and/or accredited experts, or accredited 

companies that offer the services of such experts, are made available to the public. The recast 
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Directive also requires Member States to establish an independent control system of EPCs (Art. 

18 and Annex II).  

Member States were required to apply Articles 3, 11-13, and 18 (referred to above) to buildings 

occupied by public authorities from 9 January 2013 at the latest and to other buildings from 9 July 

2013 at the latest. 

The 2002 Directive provided a framework with relatively wide room for Member States to define 

their own schemes. However, in view of the implementation challenges that have affected the 

EPBD, the 2010 Directive is more precise. In addition, it provides the possibility for a more 

harmonised approach in the context of non-residential buildings on a voluntary basis in the 

future. 

 Key requirements related to EPCs under the 2002 Directive  

The key requirements of Member States under the 2002 Directive with respect to energy 

performance certification can be summarised as follows: 

1. Bring the necessary laws, regulations and administrative provisions into force by 

4 January 2006, or if extended by 4 January 2009.  

2. Ensure that when buildings are constructed, sold or rented out, an EPC is made available to the 

owner or by the owner to the prospective buyer or tenant (option to exclude certain defined 

categories of buildings). 

3. Take measures to ensure that certain buildings frequently visited by the public have their EPC 

displayed in a prominent place clearly visible to the public.   

4. Certificates to include reference values such as current legal standards and benchmarks in 

order to make it possible for consumers to compare and assess the energy performance of 

buildings.  

5. Adopt own methodology for calculating energy performance of buildings based on a general 

framework set out in the Annex of the Directive.  

6. Certificates to be accompanied by recommendations for the cost-effective improvement of 

energy performance. 

7. Requirement to ensure that certification and drafting of accompanying recommendations are 

carried out in an independent manner by qualified and/or accredited experts.  

 Key requirements related to EPCs under the recast 2010 Directive 

The recast EPBD clarified, strengthened and extended the scope of the 2002 Directive. Key 

changes included: 

1. The Directive must be transposed into national law by 9 July 2012 (Art. 2-18 and 20-27). 

Member States to apply the necessary laws, regulations and administrative provisions by 

9 January 2013 (Art. 2,3,9,11-13,17,18,20,27 and Art. 4-8,14-16 to buildings occupied by public 

authorities) and by 9 July 2013 (Art. 4-8, 14-16 to all other buildings). 

2. Mandatory energy certification for all properties constructed, sold or rented out, and for all 

buildings over 500 m2 occupied by public authorities and frequently visited by the public (as of 

2015: 250 m2). 
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3. Inclusion of more detailed recommendations in the EPC of cost-optimal or cost-effective 

improvement of the energy performance of a building or building unit. Encouragement of public 

authorities to implement those recommendations within the validity period of the EPC. 

4. Requirement to ensure that certification and inspection of heating and air-conditioning 

systems is carried out in an independent manner by qualified and/or accredited experts. 

5. Requirements to establish independent control systems for both, EPCs and reports on 

inspections of heating and air-conditioning systems. 

6. Requirement for Member States to establish penalties for non-compliance. 
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Annex B: Cyprus – assessment of the EPC scheme 

 Presence of the label 

a) When did the scheme come into force for which segments of the property market? 

Table 26: Introduction of EPCs in Cyprus68 

Property type Date of entry into force 

All residential buildings (new construction and existing) January 2010 

All other building types (new construction and existing) September 2010 

b) What is known about the proportion of properties (as a proportion of total rental or sales 

transactions) that were actually certified? 

For sales or rental of existing buildings, the interview suggests that this was very low at the time: 

around 10% of transactions (500 certificates, 5 000 transactions). There was no big difference in 

that respect between the residential and office sectors, although since companies and lawyers 

are involved in office transactions, they may be more likely to ask for a certificate.  

For newly constructed buildings, compliance is close to 100%. The way the Directive was 

transposed for new buildings is that an EPC has to be issued as a prerequisite for getting a 

building permit. For any new building constructed after 2010 that is sold, most of them have 

EPCs and have to follow minimum requirements. Most new buildings are the property of a 

development company and product of a business. As a result, more than 85% of new buildings 

are constructed with the intention to be sold or rented out. Each one has an EPC. 

c) What do the regulations say about when the information in the EPCs should be made 

available? 

The law states that when buildings are sold or rented, an EPC is made available to the owner or 

by the owner to the prospective buyer or tenant, as the case may be. There is no specification on 

timing, and EPCs can be made available just prior to completion of contract. 

d) Is there any information available about what actually happens in practice (regarding 

timing)? 

In most cases the information comes too late to influence the decision-making process of the 

prospective buyer or renter. The EPC is often presented in connection with exchange of contract. 

It may be that the situation is a bit better in the office sector, such that the information may be 

available a bit earlier in the decision-making process. However, this observation applies to offices 

rented by public sector organisations. 
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 Concern about energy use and environmental impact when selecting a property 

a) Is there any information available about the role of energy use or environmental impact as 

dimensions of property selection? 

Some of the questions in the most recent Eurobarometer survey relating to the attitude of 

Europeans to climate change (EC, 2011b) can serve as useful context, helping to assess the 

likelihood of Cypriot buyers/renters taking into account energy performance or environmental 

impact when selecting a property. 

Table 27: Attitudes to climate change in Cyprus and Europe69 

Question Cyprus EU-27 

% of respondents placing climate change as the most important problem facing the world 23% 20% 

Seriousness of climate change on a scale of 1-10 (average ranking) 7.7 7.4 

% of respondents having insulated their home to reduce energy consumption 10% 18% 

% of respondents having bought a low-energy home 2% 3% 

 Trust in the information on the label 

a) Has trust been an issue in the public debate about the introduction of EPCs? If so, what 

themes have been evoked? 

There was a general debate about the discrepancy between the asset rating, which is the basis 

for the Cypriot EPC, and the actual energy use by owners/renters, and whether this represented 

the consumption of the building “fairly”. There was also concern about the quality assurance 

processes of the broader building sector, whether in the case of new buildings these actually 

conform to what was stated. The EPC for new buildings is issued on the basis of drawings in 

connection with getting a building permit, not the building as built.  

b) Are the building blocks of trust in place, in particular in terms of provisions for quality 

assurance of certification? 

The Energy Service in Cyprus has a central registry for EPCs and checks their quality. Concerted 

Action (2010) reported that some 16% of all EPCs submitted had been checked by the end of 

2010, which is also the year when the scheme became mandatory. According to the interview, 

the quality of the experts undertaking EPCs is very high. Only qualified engineers can undertake 

this work and only certain engineering fields can participate. However, this does not take care of 

the broader problem for new buildings referred to above. There was a debate in Cyprus as to 

whether an updated EPC should be required once a building has been built but it was concluded 

that this would be too expensive. 

 Anticipated effect of EPCs on transaction prices and rents 

Only a very low proportion of transactions are accompanied by an EPC. Although the compliance 

situation for new buildings is much better, there are trust issues pertaining to the information on 

the EPC. This is not so much to do with the quality of the assessments but more to do with the 
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 EC, 2011b. No explanation of the term “low-energy home” was provided to respondents. 
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fact that Cyprus, unlike for example England and Wales, does not require EPCs to be updated 

once the building is constructed. 

Figure 18: Residential EPC, Cyprus 
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 EPC data 

There is a central register for all the EPCs issued in Cyprus and the competent authority is the 

Energy Service of the Ministry of Commerce, Industry and Tourism. The register contains around 

11 507 valid EPCs issued between 1 January 2010 and 31 March 2012. However, access is 

restricted to energy inspectors under personal data protection law (the provisions of paragraphs 

(3) and (4) of regulation No 19 of the Energy Performance of Buildings (Energy Certification for 

Buildings) Regulations of 2009, Κ.Δ.Π. 164/2009).  

The Energy Service could not provide “personal” data, i.e. no exact addresses (as would be 

required for our analysis in order to match with price data) and no identification of the qualified 

expert. The building information that could have been provided is: 

 Municipality; 

 District; 

 Type of building (dwelling/non-residential); 

 Certification (before construction/as built); 

 Issue date; 

 Energy category class (A/ Β/ Γ/ Δ/ Ε/ Ζ/ H); 

 Energy rating (ratio range 0.00 to 3.00); 

 CO2 emissions (kgCO2/m2/yr); 

 Primary energy consumption (kWh/m2/yr); 

 Primary energy consumption covered by RES (kWh/m2/yr). 

Data is only available from November 2010 onwards. In addition, the following points should be 

noted: 

 The EPC Register began operation in January 2010; 

 Over 90% of EPCs in the register are issued for buildings before construction; 

 Less than one thousand EPCs have been issued and registered for buildings as 

built; 

 Most dwellings in Cyprus are constructed for owner occupancy; 

 Building construction is generally completed in less than 18 months. 

Therefore, the vast majority of the EPCs issued are for buildings that are still under construction 

or that have not yet been made available on market for sale or rental. 

We also contacted alternative sources such as commercial websites and real estate agents that 

could have datasets with both price and EPC information. However, for the reason mentioned 

above, it was deemed not yet feasible to make the analysis for Cyprus. 

 Data on transactions 

The Cyprus Land Registry is the main source of transaction data. However, its database records 

only the registration number of the plot and the transaction date and price. It does not record the 
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characteristics of the properties transacted nor their addresses. Moreover, only registered 

evaluators in Cyprus can have access to the data, which they then have to purchase on a 

quarterly basis. 
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Annex C: Portugal – assessment of the EPC 

scheme 

 Presence of the label 

a) When did the scheme come into force for which segments of the property market? 

Table 28: Introduction of EPCs in Portugal70 

Property type Date of entry into force 

New residential / non-residential with floor area greater than 1 000 m
2
 July 2007 

All new buildings regardless of floor area July 2008 

Existing buildings offered for sale or rent January 2009 

b) What is known about the proportion of properties (as a proportion of total rental or sales 

transactions) that were actually certified? 

Portugal’s register contains around 500 000 EPCs dating back to July 2007, about 70% of which 

for existing buildings and 90% residential (mostly two- and three-room apartments).71 According 

to BPIE (2010), about 90% of “building completion and transactions” were accompanied by an 

EPC. The share is likely to be lower in the rental sector. This was borne out by interviews 

conducted for this study with ADENE (the Portuguese energy agency). More than 90% of all 

transactions in 2009 were accompanied by an EPC.72 That data does not distinguish between 

rental and sales. ADENE also has data from 2011 for sales only, when nearly 100% of sales 

transactions were accompanied by a certificate. It is more difficult to access data on rentals.  

It should be noted that because of the economic crisis the rental market in Portugal is increasing 

at the expense of the sales market. This means that the overall compliance rate for the 

Portuguese market may have decreased to less than 93% as rentals, where compliance is thought 

to be lower, make up a higher proportion of transactions. The economic crisis could cause a 

decrease in the number of certificates being issued (this effect seems to have occurred in 

Portugal in 2011). An EPC has to be included with the “declaration of conformity” for new 

buildings.  

According to ADENE, the system has been established in such a way that technical verification of 

compliance with energy performance requirements is made in two steps: when requesting the 

building permit, and after completion of the building. Enforcement of the regulation is the 

responsibility of the municipality where the building is located, based on verification of the 

existence of the Declaration of Compliance (a kind of “pre-EPC”) with the building regulations 

issued by an accredited expert registered with the SCE (Building Energy Certification System). 

                                                                    
70

 IEA (2010), p.51. 
71

 Source: ADENE. 
72

 eceee (2009), confirmed by ADENE. 
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After the completion of the building, the final EPC, reflecting the built reality, is needed for the 

municipality to release the usage permit. Now, practically all municipalities have included the 

Declaration of Compliance or the EPC in the list of documents required in a licensing process. 

Nearly 100% of these have an EPC according to ADENE.  

Thus we can conclude that overall, this aspect of compliance is high in Portugal and has been 

high for existing buildings since 2009, the year the EPC scheme became mandatory. This is the 

case for sales transactions and also, but to a lesser extent, for rental transactions. The 

information was not available broken down by use type, so we have to assume for the purposes 

of this study that the situation is similar in the residential segment and in the office segment. 

c) What do the regulations say about when the information in the EPCs should be made 

available? 

According to Concerted Action (2010), the Portuguese regulations provide that “as of January 

2009, all existing residential and non-residential buildings need to be certified when they are sold 

or rented. The owner must present a valid EPC to the buyer when the selling or renting contract is 

established.” Neither BPIE (2010) nor IEA (2010), which contain sections dedicated to Portugal, 

have any information on this. The Concerted Action summary suggests that as long as the EPC is 

presented prior to completion, the owner is in compliance. This interpretation was also borne out 

by the interview with ADENE.  

This will change with the implementation of the recast EPBD into the Portuguese regulations. 

However this has not yet taken place and the new requirement to include the energy 

performance indicator of the energy performance certificate when a property (which has a 

certificate) is advertised. While this will increase the likelihood that prospective buyers/renters 

take account of this information in their decision-making process, it comes too late to affect any 

data analysed for the purposes of the present study.  

d) Is there any information available about what actually happens in practice (regarding 

timing)? 

In Portugal, EPCs are issued in about 90% of transactions (fewer in the rental market) but not 

issued in advance of the finalisation of the transaction. Fonseca et al. (2011) observed that buyers 

usually decide about buying a house before they know its energy performance. The certification 

of buildings is seen as an additional cost for “building promoters” and therefore is seen as a 

penalty in the marketing of buildings. The certificate is ordered just because it is mandatory for 

the notary when the house is being registered.  

As far as new buildings and renovations are concerned, Fonseca et al. (2011) point to criticisms 

among those interviewed as regards the timing of the provision of the certificate. This is at the 

time of registration with the notary and thus a preliminary EPC does not appear to be provided.  

Interviews with ADENE give a slightly more optimistic picture based on ADENE’s exchange with 

the Portuguese national association of realtors with whom a co-operation agreement has been in 

place since early on in the implementation of the EPC. Anecdotal evidence through this channel 

suggests that estate agents in Portugal are using EPCs in the marketing of (better-performing) 

properties. This would suggest that the EPC has at least to some extent been integrated into the 
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practices of estate agents. ADENE suggests that this is as a result of early engagement with the 

industry through which among other things, training has been provided.  

However overall, it would probably be wise to err on the side of caution and assume that in most 

cases the EPC is presented too late in the decision-making process to have a real effect. While 

the proportion of transactions in Portugal accompanied by an EPC may be relatively high, the 

timing is such that in practice, this information is not likely in most cases to influence the 

decision-making process. This means that the issues examined below (understanding of the label, 

extent to which energy and/or environmental impact are salient parameters in the decision-

making process, whether the information on the label is trusted) are less pertinent to examine for 

the purposes of establishing whether EPC rating is reflected in property value in Portugal as they 

do not usually come into play. As noted in the previous section, this should change under the 

recast EPBD. 

 Understanding of the label 

a) What information is available about buyer/renter understanding of the EPC? 

Fonseca et al. (2011) report on consumer research directed at residential sales carried out in the 

context of the EC-funded project IDEAL EPBD. Interviews suggested that although the appliance 

label is well known, people do not understand the meaning of the buildings certificates, and 

moreover that they do not understand the type of language used and their role in the process. As 

IDEAL EPBD was particularly interested in the uptake of the recommendations on how to 

improve the energy performance of a property shown on certificates, it is not clear whether this 

lack of understanding applies to all aspects of the certificate or just the so-called 

“recommendations” part.   

The ongoing Intelligent Energy Europe project REQUEST also focuses on renovation. A pilot 

study has been conducted on Portugal, which includes a limited amount of data on 

understanding of the EPC. The study is however still ongoing. It should also be noted that this 

data applies to the residential sales segment, and we have no data for the residential rental 

segment or for the office segment (whether rental or sales). 

According to ADENE, completely different results were found in a telephone survey performed 

during April and May 2011 on a sample of 560 owners of houses across the country that have 

been certified in the last two years. The purpose of this study was to assess whether the public 

knows about the EPC and if they consider the recommendations provided on energy 

improvement in the EPC when they undertake refurbishment works. The interviews showed that 

77.5% of those who live in a house with an EPC actually read it, and of the total respondents that 

perform improvement works or refurbishments, 76% had taken the recommendations on the EPC 

into consideration. The survey also showed that most owners would perform improvement works 

if a return on investment of less than eight years was guaranteed. 

Also according to ADENE, another recent survey points towards consumers’ sensitivity to costs 

and their lack of awareness as important constraints on the promotion of energy efficiency and 

renewable solutions. Portuguese consumers are very cost-oriented and prefer to invest in 

cheaper technologies rather than environmentally friendly ones. 
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 Concern about energy use and environmental impact when selecting a property 

a) Is there any information available about the role of energy use or environmental impact as 

dimensions of property selection? 

In the judgement of interviewees, “green buildings” are becoming more important but are 

suffering from the present economic crisis. The most recent Eurobarometer survey relating to 

the attitude of Europeans to climate change (EC, 2011b) is shown in Table 29 as part of the 

broader societal context to the property market in Portugal. 

Table 29: Attitudes to climate change in Portugal and Europe73 

Question Portugal EU-27 

% of respondents placing climate change as the most important problem facing the world 7% 20% 

Seriousness of climate change on a scale of 1-10 (average ranking) 7.7 7.4 

% of respondents having insulated their home to reduce energy consumption 7% 18% 

% of respondents having bought a low-energy home 2% 3% 

 Trust in the information on the label 

a) Has trust been an issue in the public debate about the introduction of EPCs? If so, what 

themes have been evoked? 

Fonseca et al. (2011) report some controversy around the fairness of the methodology for 

assessing energy performance. According to interviews (undertaken June 2012), quality and trust 

have been topics of discussion from the outset of the scheme, but are however not perceived to 

be a significant problem in Portugal due to the quality assurance scheme and efforts to explain 

the scheme to different actors in the market (see below). 

b) Are the building blocks of trust in place, in particular in terms of provisions for quality 

assurance of certification? 

Fonseca et al. (2011) asserted that quality control of certificates should be improved. The picture 

that emerges from the interviewees is that Portugal has a quality control system in place that 

goes some way to assuring quality and trust in the scheme. ADENE routinely conducts quality 

checks of EPCs. There are two dimensions to this: 1) some 1% of EPCs are subjected to detailed 

checks that involve the replication of the work undertaken by the “qualified expert”, including a 

visit to the site; 2) some 6% of EPCs uploaded on the national website are checked in a more 

superficial way for anything that looks strange. If there is reason to think that there is something 

wrong with the quality of the EPC, this is forwarded for a more detailed check. A report is sent to 

the qualified expert requiring him/her to amend or redo the EPC.  

An agreement has been concluded with the main consumers’ organisation in Portugal such that 

when there is a concern about an EPC or a need for more information to improve understanding, 

individuals and presumably also organisations know where to go. They can choose whether to 

contact ADENE or the consumers’ organisation. This transparency, assuming that there is wide 
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 EC, 2011b. No explanation of the term “low-energy home” was provided to respondents. 
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awareness of this possibility to address concerns and get more information, should also go some 

way to ensuring trust. 

Thus overall, it seems that trust at present is unlikely to be a significant barrier when it comes to 

EPCs being integrated into market practices. This is however a situation that has to be 

continually maintained through the quality assurance system. 

 Anticipated effect of EPCs on transaction prices and rents 

Although a high proportion of transactions receive a certificate, on the basis that this is likely to 

be presented to the buyer/renter just before contract completion, we do not expect this to have 

much if any influence on property value while this is still the case. Changes under the recast EPBD 

would seem likely to reduce this barrier, although this effect may play out differently in the 

context of different practices of property procurement.74  

Interviewees suggested that “green buildings” are becoming increasingly important, but that this 

trend had declined due to the economic crisis. Making energy count in the property selection 

process will also be an important dimension of integrating EPCs into market practices, although 

there is a degree of “chicken and egg” here, as EPCs are intended to help make energy 

performance more visible and hence count in the property selection process. Trust seems 

unlikely to present a barrier to the integration of EPCs into market practices, and this situation is 

clearly something which has to be continually worked at to be maintained. 

 EPC data 

The central certificação energética e ar interior database is managed by the Agência Portuguesa 

do Ambiente.75 EPCs can be searched for and viewed online (one at a time), by EPC number, date 

of issue, address, municipality, region and expert.76 The certificate contains: 

 Identification of the building (address); 

 Energy performance rating (A+ to G); 

 CO2 emissions; 

 Energy needs for heating, cooling and hot water (kWh/m2 per year); 

 Other information (typology, area, type of walls, floor, roof, windows, HVAC and 

hot water equipment, ventilation). 

The recommendations section contains a short description, a range of values for reduction of the 

energy bill, estimated cost of investment and payback period, and the new energy rating if the 

recommendations are implemented. New buildings have to have an A or B rating. About 60% of 

existing buildings have C ratings or lower. 

The project team contacted the Agência and ADENE regarding access. They could send a sample 

with the location (city) and energy rating of the properties but without addresses and so the 

dataset was not used for this study. An alternative source such as a commercial website or real 

                                                                    
74

 It is worth noting that this may play out differently in the residential and non-residential sectors due to different 
procurement processes for property. This also means that there may be differences within the non-residential sector 
where some parts of the market may be much more professionally mediated. 
75

 See www.apambiente.pt/POLITICASAMBIENTE/AR/QUALIDADEARINTERIOR/Paginas/default.aspx. 
76

 See www.adene.pt/ADENE/Canais/SubPortais/SCE/EdificiosCertificados/Pesquisa. 



 

 

 

Energy performance certificates in buildings and their impact on transaction prices and rents 
in selected EU countries 

| 141 

estate agents database that would have both price and EPC data was not found (see also Annex 

on data sources). 

Figure 19: Page 1 of Residential EPC, Portugal77 

 

                                                                    
77

 For full-length examples of both residential and non-residential EPCs, see www.adene.pt/pt-
pt/SubPortais/SCE/Apresentacao/Certificacaodeedificios/Paginas/Exemplosdecertificados.aspx. 
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Annex D: Further information on datasets not used 

 Austria 

The company Immounited runs a website called lexunited78 and maintains a database of sales 

prices, addresses, square metres and other characteristics. As the authorised clearing body of the 

Republic of Austria in charge of land registry, lexunited receives around 8 000 new transactions 

each month (sales only, no rental) and the series dates from January 2009 (January 2008 for large 

cities). A small sample of data was provided by lexunited in order for the project team to assess 

the relevance of these data for the purposes of this study. However, the database does not 

contain EPC information. Available variables include:  

 Transaction prices (€); 

 Addresses of dwellings; 

 Floor areas (m²); 

 Dummy variables distinguishing properties sold directly by a builder/property 

developer from those sold by any other person or company (this variable would 

allow extraction of a sample of new properties in order to circumvent the lack of 

information on construction years); and 

 Number of rooms. 

Österreichische Notariatskammer (Austrian Chamber of Civil Law Notaries) was contacted and 

confirmed that it does not hold a database of transactions. 

Wirtschaftskammer Österreich (Austrian Economic Chamber) uses estimated values for its 

property market analysis.79 

Fachverband der Immobilien- und Vermögenstreuhänder (Real Estate Association of the Chamber 

of Commerce) and Statistics Austria have general data on housing costs, building stocks, etc.80 

Dr. Wolfgang Feilmayr (Vienna University of Technology) is involved in the statistical work 

undertaken by the National Bank of Austria and the Austria Real Estate Exchange (A!B) to 

compute a quarterly residential property price index.81 However, the database used to build the 

index does not contain information on EPCs. 

 Belgium 

In order to circumvent the issue of privacy protection, the project team tried to get an exemption 

from the Belgian commission for the protection of privacy in order to access data from the 

Cadastre du SPF Finances. The exemption process would have required asking Statistics Belgium 

to match transaction prices and EPC samples using the address. Statistics Belgium could then 

                                                                    
78

 See www.immounited.com and www.lexunited.com. 
79

 See http://portal.wko.at/wk/startseite.wk 
80

 See Statistics Austria website at www.statistik.at/web_en/statistics/dwellings_buildings/index.html. 
81

 Residential Property Price Index: 
www.oenb.at/en/stat_melders/datenangebot/preise/preisentwicklung/notes_66.jsp#tcm:16-173663. 
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have provided us with “coded data” from which addresses would be deleted. However, in order 

to have the authorisation to access these “coded data” from the commission for the protection of 

privacy, the European Commission would have had to be the recipient of the data and the 

procedure would have taken several months. 

The CIB Flanders real estate professionals association, the Beroepsinstituut van 

Vastgoedmakelaars (BVI) real estate agents association and the Chambre des Experts Immobiliers 

de Belgique (KAVEX) do not gather or cannot provide price data.. 

At federal level, the Administration Générale de la Documentation Patrimoniale is the public 

service in charge of property services.  

Statistics Belgium provides some aggregated data on property prices.82 

 Cyprus 

The Cyprus Real Estate Agents Association (CREAA), part of the Cyprus Chamber of Commerce 

and Industry was contacted and confirmed that they do not hold a dataset on transactions and 

rentals.83  

RICS publishes a quarterly Property Price Index for Cyprus. The Index tracks property and rental 

prices across all districts and main property types.84 However, RICS Cyprus confirmed that the 

RICS Price Index is based on hypothetical properties that are directly valued by members of the 

association.  

Cyprus’ statistical services provide general data on building permits but do not hold a dataset on 

transactions and rentals.85 

 France 

ADEME is creating a central EPC database but it was not publicly accessible by the end of 2012 

and it is not set to contain data prior to July 2012. 

The French association of real estate agents FNAIM holds a database containing sales, rental and 

EPC data,86 about 140 000 observations on both transactions and rentals for each year since 

1990. Although data is not available for public disclosure, FNAIM at first agreed to share its 

database for research purposes related to EPCs but in the end did not do so. 

The small ads website pap.fr was also contacted, via internet and telephone. However, its data is 

not available for public disclosure.  

 Portugal 

In June 2011, Confédération Européenne de l’Immobilier (CEI) and Conseil européen des Professions 

immobilières (CEPI) agreed to form a common platform representing around 175 000 real estate 

agents and managers. The online database of CEI (www.webcei.com) uses Daft.ie technology 

and contains 326 200 sales entries for Portugal (by region), 862 rental and 30 759 “Commercial”. 

                                                                    
82

 See http://statbel.fgov.be/fr/statistiques/chiffres/economie/construction_industrie. 
83

 See www.skek-creaa.com. 
84

 www.joinricsineurope.eu/en/na/view/rics-cyprus/rics-cyprus-property-price-index/rics-cyprus-property-index-q4-
2011-779/ 
85

 See www.mof.gov.cy/mof/cystat/statistics.nsf/index_en/index_en?OpenDocument. 
86

 See www.fnaim.fr. 
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CEI and CEPI were contacted but due to organisational changes were unable to respond. We also 

contacted FRONTAL, the main Portuguese real estate agent providing data but without 

response.87 

The Notarios of Portugal were contacted but confirmed that they do not hold a database on 

transaction prices.  

RICS Portugal,88 the Instituto Nacional da Construção e do Imobiliário and the Institution of 

Engineers were also contacted.89 

 Other countries 

As it was proving difficult to obtain data, at one stage during the project we investigated whether 

data was readily available for some other countries. For Denmark for example, payment would 

have been required for both access to data and data handling, and the data would not have been 

available until after the completion of this study. For Germany, data from commercial websites 

was considered.90 The project team also investigated the availability of data in Spain. EPCs in 

Spain are managed by the regional governments. The regions of Navarra, Valencia and Andalusia 

have online databases allowing individual EPCs to be downloaded.91 However, bulk data are not 

readily available and samples are not large enough to carry out robust econometric analysis (15 

observations for Valencia, 384 for Andalusia). Having investigated several alternative countries in 

this way, efforts were instead focused on the original countries within the scope of the study, 

adding additional data comparisons and regions within countries in order to maximise the 

usefulness of the analysis. 

 Other labels 

In case it would not have been possible to analyse EPC data, analysis of other energy or 

environmental performance labels to complement EPC data was considered at one stage during 

the project. Examples of such methodologies for non-residential buildings include: BREEAM 

(UK), HQE92 (France), DGNB (Germany), ITACA-SBC, VERDE, GBTOOL, DISTINTIU, LEED, Green 

Star and CASBEE. For residential buildings, the Minergie93 (mainly Switzerland, also 100-200 for 

France and a handful for other countries that neighbour Switzerland), LEED and BREEAM labels 

exist.  

Some work has already been on done on BREEAM office buildings in the UK. Chegut et al. (2011) 

used information four different sources (EGI, RCA, CoStar Focus and BREEAM94) and collected 

some data by hand (site visits). As of August 2012, the BREEAM database contained 

2 263 buildings, with the following variables: Building/Asset Name, Client/Developer, Scheme, 

Rating/Score, Stage/Valid Until, Cert. No., Assessor/Auditor, Town/Postcode/Zip Code and 

Country. 

                                                                    
87

 See www.frontal.pt/contactos. 
88

 See www.rics.org. 
89

 See www.inci.pt and www.engenheiros.pt. 
90 See for example Kholodolin and Mense (2012). 
91

 www.juntadeandalucia.es/economiainnovacionyciencia/oficinavirtual/errorSeguridad.do. 
92

 Database under construction at www.ascomade.org/hqe/home.php?idMarque=3&langue=1. 
93

 Database at www.minergie.ch/liste-des-batiments.html. 
94

 Database at www.greenbooklive.com/search/advancedsearch.jsp?partid=10023#scheme_search. 
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The European Commission (DG ENV with JRC IPTS) is working to develop an Ecolabel for the 

“Buildings” product group. A draft study of office buildings (JRC, 2011) found a vacancy premium 

(lower vacancy rates) for ecolabelled buildings of between 2% and 18%. 
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Annex E: Note on avoiding selection bias 

In any econometric analysis there is a potential for endogeneity problems, i.e. the fact that 

explanatory variables might be correlated: energy efficiency is likely to be correlated with other 

quality characteristics of properties (age, apartment building compared to detached house, etc.). 

Therefore, two-stage regressions are used (first energy efficiency on explanatory variables, then 

property prices on the estimate of energy efficiency and other explanatory variables). 

Not all entries in databases of transaction values contain an EPC rating (e.g. not all property 

listings on Daft.ie include an EPC rating). Thus, properties with an EPC might not be 

representative of the property market in general. If such sample selection bias occurs, the 

inference from the hedonic regression cannot be extended to unobserved groups. The estimated 

value of the EPC may be true for properties with an EPC but not necessarily for other properties, 

which may be systematically different. 

Put another way, it is possible that in the case of property prices and EPCs, better quality homes 

are more likely to have an EPC and command a higher price. An unobserved “quality” effect 

affects both the decision to obtain an EPC and the value of a property. Therefore, in these 

circumstances, it is appropriate to use a two-stage approach that avoids selection effects. 

Hyland, Lyons and Lyons (2012) develop a two-stage model of the relationship between energy 

efficiency and property market outcomes, for the Irish market. They employ the standard 

selection model, developed by Heckman (1979). According to Heckman, when individuals self-

select into a sample “fitted regression functions confound the behavioural parameters of interest 

with parameters of the function determining probability of entrance into the sample”. Greene 

(2002) outlines in detail the Heckman procedure for dealing with selection effects. In brief, the 

problem of non-randomly selected samples can be formulated in a two-equation model. The first 

equation determines selection into the sample and takes the following form: 

 

The second equation is the outcome equation, which is the equation of interest:  

 

This second equation is analogous to the Rosen equation from earlier, where the beta-vector 

comprises h,l,c. Where  is observed if  is greater than zero, i.e.: 

 

The two error terms,  and , are bivariate normal with a correlation coefficient ρ: 

 

 

 

Where there is no correlation between  and  (  = 0), the two-stage process is redundant, as 

estimating the selection and outcome equations with Ordinary Least Squares (OLS) will yield 
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consistent estimates of . As discussed above, however, the error terms from the two equations 

– whether to obtain an EPC and the price equation – are likely to be correlated. 

As described by Hyland, Lyons and Lyons (2012), the first stage of the Heckman procedure 

models the decision by sellers/landlords to obtain an EPC while the second stage models the 

effect of the EPC on property prices (or rents). In order to employ the Heckman model, it is 

necessary to have an instrument that is an important determinant of the decision to obtain an 

EPC (the selection equation) but that is uncorrelated with property price (the outcome equation).  

For Ireland for example, the instrument used can be the mandatory EPC legislation: as of 1 

January 2009, all homes offered for sale or rent were obliged to have an EPC and thus a dummy 

variable for this date is included, which is an important determinant of whether or not a property 

has an EPC. It is important in the second stage of the model that the instrument is independent 

of property value. Therefore, to control for any correlation between property prices/rents and the 

instrument, time dummies are included in the regressions. 

Results of the selection equation for Ireland show that property type is typically an unimportant 

predictor of the decision to obtain an EPC. Size, on the other hand, is an important factor: the 

number of bedrooms in a home does have an effect on the decision to obtain an EPC. Relative to 

three-bedroom homes, one-bedroom homes are significantly less likely to be certified, while 

four- and five-bedroom homes are more likely to be certified; these results hold for both the sales 

and lettings models.  

Location also matters for the decision to obtain an EPC: in general, urban areas are most likely to 

have an EPC, in both sales and lettings markets, with rural areas less likely to have this 

information. 

Another important dimension, particularly for policy makers looking to judge the success of the 

scheme, is time. EPC adoption is increasing over time: in both the lettings and sales models, the 

coefficient on a continuous time variable was positive and significant. 

Qualitatively, the estimated relationships between energy efficiency and property values that 

results from this two-stage analysis are not different from a one-stage model that uses only the 

sub-sample with EPC information. Thus, the one-stage models presented throughout this report 

may be taken as valid for properties that have chosen to obtain an EPC. As with a two-stage 

model, it is not possible to state for certain that the same relationship between EPC and property 

market outcomes would hold for those properties that do not have an EPC. 
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Annex F: Acronyms 

ACTHERS Australian Capital Territories Home Energy Rating System 

ADENE  Portuguese energy agency 

ADEME  French energy and environment agency 

BER  Building Energy Rating 

BIEN  Database of the Notaires of France for the Ile-de-France region 

BREEAM Building Research Establishment Environmental Assessment Method 

CASBEE  Comprehensive Assessment System for Built Environment Efficiency 

DPE  Diagnostique de performance énergétique 

eceee  European Council for an Energy Efficient Economy 

EPBD   Energy Performance of Buildings Directive 

EPC   Energy Performance Certificate 

HQE   Haute qualité environnementale 

IEA  International Energy Agency 

LEED  Leadership in Energy and Environmental Design 

OLS  Ordinary Least Squares 

PERVAL Database of the Notaires of France for regions other than Ile-de-France 

R&D  Research and Development 

RMI   Repair, Maintenance and Improvement  

SEAI  Sustainable Energy Authority of Ireland 

TGBP  Tokyo Green Building Programme 

TGLSC  Tokyo Green Labelling System for Condominiums 

US EPA  United States Environmental Protection Agency 
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