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PUBLISHABLE EXECUTIVE SUMMARY 

This report represents deliverable D3.2: ‘’Catalogue of reference buildings classes in MED countries’’ of 

Work Package 3 (Optimal Solutions) and presents key data concerning the general features of 

residential buildings in HAPPEN project’s involved countries and the identification of reference 

buildings for a future cost/benefit analysis. 

This report aims at collecting and analysing, as much as possible, the residential building stocks in 

countries addressed in the HAPPEN project (Greece, Croatia, Cyprus, Italy, Slovenia, Spain and France). 

Starting from previous EU projects as well as regional studies and experts’ knowledge, each partner 

collected and analysed data concerning the general features for heating, DHW, cooling, construction 

and geometrical details referred to all types of residential buildings. 

In order to perform a co-ordinated analysis of the residential building stock, a specific procedure was 

followed. The main indicators for statistical analysis of the building stock were proposed and a 

methodology for defining reference buildings was presented. Based on the defined methodology, 

national data were collected and analysed for the seven participant countries. 

The results of the analysis define six different reference buildings in each country. Moreover through a 

cross-country comparison of the obtained data, the most representative buildings were identified, 

after grouping the buildings in different classes to which the same approach for the 

renovation/refurbishment can be applied (e.g. building use, size, and energy performance).  
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ACRONYMS AND ABBREVIATIONS 

All acronyms and abbreviations (AAs) used in the report should be listed in alphabetical order in the 

table below (other than symbols for units of measurement) in the following way: 

 

AAs must be defined the first time they are used in the text of the report, and AAs should not be 

introduced if they are not used again in the document.  

ACs Air Conditioners 

BPIE Building Performance Institute Europe 

DD Degree Days 

DHW Domestic Hot Water 

DOE Department of Energy 

EU European Union 

EPBD Energy Performance of Buildings Directive 

HDD Heating Degree Days 

HVAC Heating, Ventilating, Air Conditioning systems 

IEE  Intelligent Energy Europe 

MED Mediterranean 

MS Member States 

MFH Multi-Family House 

RB Reference Buildings 

SFH Single Family House 

WP Work Package 
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1 INTRODUCTION 

1.1 Aims and objectives  

The current analysis aims to achieve the categorisation of existing building stock of MED countries 

through six different reference buildings types. Furthermore, based on the results of the current 

analysis, the representative buildings will be described in detail in order to permit simulation analysis 

of the energy performances in their current state and with the application of the defined set of 

technical solutions for building renovation. 

1.2 Relations to other documents 

1.2.1 Other Project Documents 

This deliverable is in very close relation with next deliverables: 

 

WP3: Optimal Solutions 

D3.3 – Abacus of “renovation measures” at building and district scale  

D3.4 – Report on optimal packages of solutions targeted on building and climates  

 

The deliverable is related to, or has repercussions over the results of the deliverables: 

 

WP3: Optimal Solutions 

D3.5 - Report on the holistic impacts on renovation integrated solutions 

 

WP5: Integrated Platform 

D5.3.6 – Validated HAPPEN platform 

 

WP7: Communication, Dissemination, Exploitation 

D 7.2 – Articles, publications on the platform, other diss. and comm. materials 

D 7.3n – Dissemination, workshop/meetings – reports  
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2 BASIC INFORMATION ON COST OPTIMAL 

The European Union is committed to reducing greenhouse gas emissions by 80–95 % below 1990 

levels by 2050. Higher energy performance buildings and the use of renewable energy sources in 

existing and new buildings are expected to play a major role in achieving this aim. This focus is well 

grounded, as energy consumption in buildings accounts for roughly 40 % of Europe’s total final energy 

consumption and the share of households being 27 % of the total. 

In order to have a practical impact on the reduction of building energy consumptions, the Energy 

Performance of Buildings Directive (EPBD) obliges Member States (MS) to define minimum 

requirements of energy performance of buildings and buildings components with a view to achieving 

cost-optimal levels.  

The term “cost-optimal” is defined as the energy performance that entails the lowest cost during the 

estimated economic lifecycle. At the same time, it enlarges the concept from cost optimal to cost 

effectiveness, as graphically shown in Fig. 1.  

 
Fig. 1. Cost-optimal point and cost-effective range (Ballarini et al. 2014) 

 

Since building stocks are characterised by a large diversity of houses and heat supply systems, it is not 

possible to calculate the cost-optimality for every single building. For this reason, the comparative 

framework illustrated in the accompanying Guidelines of the EPBD requires of the MS to define a set of 

reference buildings (RBs), as typical national or regional buildings. Due to the EPBD request, RBs have 

hence become a crucial topic for studies assessing the energy performance.  
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Once the RBs are defined, the investigation procedure can include the following steps: 1.energy 

performance calculation of the reference buildings to assess the baseline of the energy performance; 2. 

definition of energy retrofit measures to be applied to the reference buildings; 3. Energy performance 

calculations to evaluate the energy performance after the retrofit measures; 4.calculation of the life 

cycle costs using net present valuation; and 5. finally, assessment of the cost optimal (and cost-

effective) set of measures to optimise (and increase) the energy performance of the reference 

buildings. 

The choice and assessment of different RBs lead to multiple curves in the results of the cost-optimal 

methodology. Depending on the type of the selected RB in any particular situation, this may result in 

different recommendations for energy-efficient measures. 

3 STATE OF THE ART 

The definition of ‘‘reference building’’ is not clearly standardized and harmonized between the 

different MSs. According to the Commission Delegated Regulation No.244/ 2012 (European 

Commission, 2012a) and to its accompanying Guidelines (European Commission, 2012b), Member 

States are required to define “reference buildings” that should represent the typical and average 

building stock in each Member State, in order to obtain general results consistent with the 

characteristics of the analysed building stock. 

Several studies, at EU and international level, are being developed in order to define RB.  

3.1 European projects on RBs 

The one most known EU project concerning the RBs is TABULA (‘‘Typology Approach for Building 

Stock Energy Assessment’’). It is a project, supported by the Intelligent Energy Europe (IEE), which is 

aimed to pursuit a harmonized structure to create building national typologies able to facilitate cross-

country comparison of building stocks. 

In the TABULA project, emphasis is given on the assessment and improvement of the energy 

performance of buildings: thus, the typology concept focuses on building parameters related to the 

energy consumption.  

Therefore, residential building typologies were developed in 13 European countries following a 

common methodological structure by defining a set of five parameters related to building 

classification.  

These parameters are the following: country, region or climate zone, construction year class (different 

construction periods should be defined for each country separately, reflecting shifts in building 

practice and energy requirements by building regulations), building size class (four different building 

sizes are considered in the project: single-family houses, terraced houses, multi-family houses, 

apartment blocks) and further energy-relevant parameters (U-values, heating system, etc.), as well as 

a set of exemplary buildings representing the respective building types. 
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Of course, each country could, according to the specific features of given groups of buildings, examine 

categories, which do not entirely meet the proposed indicators but are important for the country due 

to other specific reasons. 

Another one is the ASIEPI project (Assessment and Improvement of the EPBD Impact – for new 

buildings and building renovation), aims at developing an instrument for making meaningful 

comparisons of minimum energy performance requirements in the individual MSs and to test this 

instrument with a limited selection of RBs. 

A single family house, varying from row house to detached house, was defined for each participant 

country. The single family house was chosen as a valuable RB mainly for two reasons. Firstly, because, 

it represents the most typical residential building in Europe and secondly small and simple houses 

were preferred to perform comparison studies in order to minimize the errors of a complex geometry.  

The Buildings Performance Institute Europe (BPIE) has undertaken an extensive survey across all EU 

MSs. This survey provides an EU-wide picture of European building stock. BPIE used in its survey a 

building characterization based on the building typology (function type), building age, building size 

and building location. This characterization corresponds to the statistical data provided by the 

participating EU countries. 

Within the IMPRO- Building project, data were collected from several sources and harmonized in 

order to define an appropriate building stock typology based on several aspects (e.g. population, 

building type, age, structure). The overall objective of the project was the analysis of the 

environmental improvement potentials of residential buildings. The database covered 25 MSs of EU 

and defined 72 building types (53 existing buildings and 19 new building types).  

This led to building models distributed into three building types: single-family houses (including two-

family houses and terraced houses), multi-family houses (buildings with fewer than 9 floors), and 

high-rise buildings (buildings that are higher than 8 floors). The buildings were also defined in such a 

way as to be distributed into three main zones in Europe that roughly represent three climate zones 

according to heating degree days (HDD). Three age categories for buildings are set as the highest 

aggregated level for each country: until 1945 (old buildings), between 1946 until 1990 (post war 

buildings) and after 1991 (current and new buildings). The description also covered the material 

composition of the different building elements (roofs, external and interior walls, 

basement/foundation, floors, windows/doors). 

The analysis of the use phase implied using data referring to the heating and cooling energy demand. 

Since the focus was on the analysis of improvement potentials of building design rather than HVAC 

(Heating, Ventilating, and Air Conditioning) systems, a standard heating system was defined for all 

building types. The differences of the space heating demand of the different building types only result 

from each building's design, construction material composition and from the climatic region.  

 

The COST Action C16 “Improving the quality of existing urban building envelopes” is directed to multi-

storey residential blocks from the period after World War II, especially those built during the period 
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when the need for housing in Europe was at its greatest. That is why the COST Action C16 focussed on 

the period 1950 to 1980.  

In Passive house retrofit, social housing companies in 14 countries were given the chance to benefit 

from a tool kit designed to help them carry out retrofitting in such a way as to considerably reduce 

primary energy consumption.  The tool kit includes best practices, “Passivhaus” standards and a 

methodology. Retrofitting methods include better insulation, air-tightness and balanced ventilation 

which encompass cooling in southern climes. This information source is used as the basis for 

evaluation the possibilities for Passive House Retrofitting.  The typologies of the 5 partner-countries 

(Austria, Denmark, Lithuania, Spain and The Netherlands) are different concerning the number of 

building types and the way the typology is made. For all building typologies focus has been put on 

buildings from 1950's to around 1980-90. 

RePublic_ZEB is a European Commission funded project that brings together partners from the South-

Eastern European Countries to develop and promote Near Zero Energy Building (nZEB) tools. The 

RePublic_ZEB project aims to assist in achieving the huge potential for energy savings by focusing on 

the energy and CO2 emissions associated with existing public buildings and their refurbishment 

towards nZEB.  

Resting on the above considerations, the basic approach proposed for selection of categories of 

buildings, for which representative buildings for further cost-benefit analysis were to be determined, 

includes assessment of the building classes identified at the previous stage, observing the importance 

and the magnitude of the following indicators: Building conditioned area (m2), specific final/primary 

energy consumption (kWh/m2.year) and/or quantity of CO2 emission equivalent of the specific energy 

consumption (kg/m2.year). Each partner had to select 2-3 or more building categories.  

The ENTRANZE project provides data analysis and guidelines to promote the introduction of nearly 

zero energy buildings in the existing building stock in EU. Among the collected data that are available 

by means of an online tool, the percentage of dwellings by period of construction and by type of 

building (single or multi-family) and the average floor area by type of building are useful for risk 

assessment studies. 

The GE2O project defines geo-clusters across EU countries with a view to deploy the potential of 

energy efficient buildings. Geo-clusters are wide trans-national areas with similar building typologies, 

climatic conditions, macroeconomic situation and regulatory framework. A well-based mapping tool 

was developed for the visualization of data regarding the age of construction and use (residential or 

non-residential) of buildings. 
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3.2 US Example 

In the United States, the Department of Energy (DOE) created 16 RB models that characterize more 

than 60% of the commercial building stock in the U.S. These models aim to represent in a realistic way 

building characteristics and construction practices. They included 15 commercial buildings and one 

multi-family residential building and were classified under three construction periods (pre-1980, 

post-1980 and new buildings). The data collected for creating RBs can be collated into four main areas 

that constitute a wider set of features: form (building type, size and general geometry), envelope 

(construction technologies and material), system (heating and cooling systems, mechanical ventilation 

systems, generation systems and production from renewable sources) and operation (operational 

parameters affecting the usage of the building). The research carried out aimed at assessing new 

technologies, optimizing designs, analysing advanced controls, developing energy codes and standards 

and at conducting lighting, day lighting, ventilation, and indoor air quality studies  

3.3 National Studies  

There are also several national works, aimed at assessing the energy consumption, emissions and 

potential energy savings of building stocks. Although there is no standard regarding the process to 

determine reference buildings, most studies apply similar procedures to obtain it.  

For example, Balaras et al. 2011 and Dascalaki et al. 2010 examined Hellenic residential buildings. The 

classification was carried out using the construction period (pre 1980, 1981–2001 and 2002–2012), 

type of building (low-rise buildings with one or two floors, high rise buildings with more than two 

floors) and climatic zone (four zones). Additional sub-categories were defined with common 

characteristics including thermal properties of the building and HVAC systems. The methodology 

adopted to establish these categories of residential buildings assigns to each of them a real existing 

building considered to be representative of all buildings in the given class. On the other hand, 

Theodoridou et al. 2011 examined Greek residential buildings stock. The classification proposed is 

based on only the construction period and they identified five classes, that is: class A (1919–1945), 

class B (1946–1980), class C (1981–1990), class D (1991–2010) and class E (2010–2011). Such a 

choice relies on the consideration that the building age provides further information about the 

buildings typologies, the building materials, plants and appliances used and the construction practice 

applied. Researchers actually followed similar characterization schemes adopted in countries like 

Germany and Switzerland (Hassler 2009).  

Furthermore, a wider analysis on the energy consumption of 193 residential buildings stocks involving 

five European countries has been performed by Balaras et al. 2004. Tommerup and Svendsen 2006 

examined Danish residential building stock. They referred to two typical buildings: single family house 

and a multi-family building.  

Uihlein and Eder 2010 examined European (EU27) residential building stocks proposing for each of 

the countries a model representing the development of the relative building stocks. In more detail, 

three different building types have been identified, that is: Single-family, Multi-family, and High-rise. 

These classes have been further divided in historical and new buildings types from 1900 up to 2060. 
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Fracastoro and Serraino 2011 examined the energy performance of the residential building stocks of 

two large Italian regions, Piedmont and Lombardy. The survey was carried out on the basis of the data 

collected by the Italian census, so that 72 different building geometries were considered, along with 4 

different construction age categories, 11 heating system efficiencies and a variable number of degree-

days (DD) categories with a chosen step of 100 DD. Ana Brandao de Vasconcelos et al 2015 proposed a 

methodology meets the needs and the existing lack of information in the definition of reference 

buildings in Portugal. This methodology was successfully implemented so as to define a reference 

building (family house) representative of the residential buildings constructed in Lisbon between 

1961 and 1990. In this study more importance is given to the parameters related to building function 

type, building location and construction period, rather than other parameters used by other 

approaches. 

Aline Schaefer and Enedir Ghisi (2016) developed a method for obtaining reference buildings for the 

low-income housing stock in Florianópolis, Southern Brazil. Field data collection was performed in 

order to build a database on geometrical features of houses. Two Reference buildings were obtained 

using cluster analysis: a 76 m2 house, with living room, kitchen and three bedrooms, and a 37 m2 

house, with combined living room and kitchen and two bedrooms. Simulations have shown that the 

reference buildings can represent their cluster properly, since the degree-hour values obtained for 

them were similar to the housing median sample. 

From all the above we can conclude that different criteria have been adopted by the 

technical/scientific community for defining samples for RB characterization. But the classification 

criteria for building-stock energy performance which can be resumed as being based on three aspects: 

the climatic zone, the year of construction and the type and geometrical and thermo-physical features 

of the buildings. 

4 ANALYSIS 

The current analysis was performed in the framework of WP3 focusing on data collection and 

statistical analysis concerning the general features for heating, DHW, cooling, construction and 

geometrical details of residential building stocks in MED countries. Initially, useful data from 

International, European and regional projects, publications and technical bibliography on this topic 

was collected, aiming to further define a set of reference buildings. These will be used as prototype 

buildings in the analysis of the effectiveness of HAPPEN solutions. 

4.1 Definition of Reference Buildings 

According to Annex III of the EPBD recast, RBs are “buildings characterized by and representative of 

their functionality and geographic location, including indoor and outdoor climate conditions” and 

therefore, they aim to represent the typical and average building stock in terms of climatic conditions 

and functionality (e.g. residential buildings, schools, etc.). The accompanying guidelines of the EPBD 

also state that ‘‘the main purpose of a RB is to represent the typical and average building stock in a 

certain MS’’. 
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corresponding U-value requirements are specified. For each building category, reference buildings 

could be defined with U-values for each of these time periods.  

The collected data structure for each MED country is depicted in the following table (Table 1), while 

the filled templates are presented in Annex B. 
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 Table 1: Data structure for RBs for each country per construction period 

COUNTRY 

PERIO
D 

TYP
E 

FOOTPRINT 
TYPE (O, C, 

L…) 

FOOTPRIN
T AREA 

(m2) 

No. 
FLOORS 

 
 

FLAT ROOF 
AREA (m2) 

AREA OF 
EXTERNAL 

WALLS 
PER 

ORIENTAT
ION (m2) 

AREA OF 
PARTY-
WALLS 

PER 
ORIENTA
TION (m2) 

AREA OF 
WINDOWS 
PER WALL 
AREA (%) 

  U-VALUES (W/m2 K) 
DESCRIP

TION 

AIR 
TIGHTN

ESS 
(n50) 

Heating 
System. 

Coefficient of 
Performance 

Energy Source 

DHW System 
Coefficient of 
Performance. 

Energy Source. 

% 
BUIL
T IN 
THE 
PERI
OD 

No. 
Dwellings 

Cooling 
System. 

Seasonal 
Energy 

Efficiency 
Ratio. 

Energy Source 

Solar 
contribution 

<1980 
 

  
 

 

     ROOF    

 

 

 
 
 

     SLAB ON GRADE    

 
 

     WALL   
  

     WINDOW    

1981-
2000 

 
  

 

 

     ROOF 
 

 

 

  
     SLAB ON GRADE    

 
 

     WALL    
  

     WINDOW    

2000-
2010 

  
 

 
 

 

     ROOF   
 

 

  
      SLAB ON GRADE   

 

 
 

     WALL   
   

      WINDOW   
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Based on the concepts of cluster analysis, the formation of clusters was considered adequate at this 

stage and is an innovative approach applied in this project. The main objectives of the clustering are 

the next: 

1. Quantify the total number of different cases to be optimized in the task 3.3 “Optimal Solutions” 

2. Identify between the previous cases the more representatives in order to start to obtain the 

Packages of Solutions for them and then to verify their performance in the total number of cases. 

4.4.1 Total Number of Cases 

Analysing the table 3, it is possible to identify 16 different typologies for single family houses and 21 

different typologies for multi-family houses. The lower figure in the SFH is due to the fact that three 

typologies are repeated in different countries and periods. This is the case for the typologies T2C1 that 

is present in Italy in the periods 1981-2000 and >2001 and in Spain in 1981-2000. T6C5 is repeated in 

Slovenia in <1980 and 1981-2000 periods; and T7C1 is repeated in Croatia in the three periods.  

The typologies for a given country will be used to assess the optimal solutions in the reference 

climates present in this country. The reference climates where identified in the D3.1. The number of 

combinations of RBs typologies and reference climates have been calculated and leads to a total of 51 

different SFH and 63 different MFH -114 different cases- to be optimized.   

4.4.2 Representative of Cases 

Previous number of cases is too high for a direct evaluation of the optimal solutions; therefore, it is 

proposed to follow an indirect approach by assessing the optimal solutions to a limited number of 

representative cases. After that, the analysis of these solutions in the total number of cases will lead to 

an evaluation of them as valid or to a modification of them in order to be applicable to all the possible 

combinations of building typologies and climates as explained in the previous section. 

In order to identify the more representative typologies we have employed the hieratical clustering 

with Ward’s minimum variance method (Ward Jr 1963), which is a method that is not very common 

but which has been identified in recent studies (Patteeuw et al. 2018) as very interesting and feasible 
for clustering a building stock towards representative buildings, “hieratical clustering is employed 

since it leads to a single reproducible result”. This hieratical clustering has been carried out by the 

SPSS © tool, using Euclidean distances and Ward’s method for linkage. The number of clusters is the 

number of representative buildings for the aggregated model. This can be interpreted in the next 

figure (figure 2) as “cutting the cluster tree” at a certain value of Ward’s linkage. The number of 

representative clusters with a Ward’s linkage value lower than 5, and thus really representative of the 

total population can be 9 or 4. 

Next tables summarize the RBs clusters obtained using this methodology. The highlighted cell is the 

representative building of the cluster. 
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No. 
CLUSTER 

Representative Buildings in each Cluster SFH/MFH 
No. of building (1-42)_Country Code 

1 
MFH 

18_CY 
SFH 

15_CR 
MFH 

14_CR 
MFH 
2_SP 

SFH 
3_SP 

MFH 
15_CR 

SFH 
6_FR 

MFH 
12_IT 

SFH 
9_SL 

2 
MFH 
5_FR 

MFH 
3_SP 

MFH 
6_FR 

MFH 
9_SL 

     

3 
MFH 

21_GR 
SFH 
8_SL 

MFH 
8_SL 

MFH 
11_IT 

SFH 
5_FR 

    

4 
SFH 
2_SP 

SFH 
21_GR 

MFH 
4_FR 

MFH 
17_CY 

     

5 
SFH 

18_CY 
SFH 

14_CR 
MFH 
1_SP 

SFH 
7_SL 

MFH 
7_SL 

MFH 
10_IT 

MFH 
13_CR 

MFH 
20_GR 

 

6 
MFH 

19_GR 
SFH 
4_FR 

SFH 
12_IT 

      

7 
SFH 

13_CR 
SFH 

10_IT 
SFH 

11_IT 
MFH 

16_CY 
SFH 
1_SP 

SFH 
17_CY 

   

8 
SFH 

16_CY 
SFH 

20_GR 
       

9 
SFH 

19_GR 
        

Table 4: RBs in each cluster for a 9 clusters scenario 

  
No. 

CLUSTER 
Representative Buildings in each Cluster SFH/MFH 

No. of building (1-42)_Country Code 

1 

MFH 
18_CY 

SFH 
15_CR 

MFH 
14_CR 

MFH 
2_SP 

SFH 
3_SP 

MFH 
15_CR 

SFH 
6_FR 

MFH 
12_IT 

SFH 
9_SL 

MFH 
5_FR 

MFH 
3_SP 

MFH 
6_FR 

MFH 
9_SL 

     

MFH 
21_GR 

SFH 
8_SL 

MFH 
8_SL 

MFH 
11_IT 

SFH 
5_FR 

    

2 

SFH 
2_SP 

SFH 
21_GR 

MFH 
4_FR 

MFH 
17_CY 

     

SFH 
18_CY 

SFH 
14_CR 

MFH 
1_SP 

SFH 
7_SL 

MFH 
7_SL 

MFH 
10_IT 

MFH 
13_CR 

MFH 
20_GR 

 

3 

MFH 
19_GR 

SFH 
4_FR 

SFH 
12_IT 

      

SFH 
13_CR 

SFH 
10_IT 

SFH 
11_IT 

MFH 
16_CY 

SFH 
1_SP 

SFH 
17_CY 

   

4 

SFH 
16_CY 

SFH 
20_GR 

       

SFH 
19_GR 

        

Table 5: RBs in each cluster for a 4 clusters scenario 

This is very useful for the correct development of the Task 3.3 “Optimal Solutions” because initially the 

set of optimal solutions are going to be obtained only in the more representative buildings and then 

validated, or corrected by analysing their applicability in the total population. 
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Fig. 2: Dendrogram of hieratical clustering on ED data for the 6 RBs of the 7 countries (42 different buildings) 
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5 CONCLUSIONS AND RECOMMENDATIONS 

The main objective of this report was to analyse the existing residential building stock in the countries 

or regions represented by the HAPPEN project consortium, with the view to assess key data 

concerning the general features and the residential buildings total energy consumption, in order to 

permit the definition of representative buildings as a basis for cost benefit analysis. 

The starting point of the analysis was the collection of the necessary data from European and regional 

projects, publications and technical bibliography on the topic, as well as other sources of statistical 

data or summarised information, with the aim to get a realistic idea of the residential building stock in 

the selected countries. Among these sources, were the TABULA-EPISCOPE Project, RePublic_ZEB 

project and the European building stock observatory database.  

The collection of information in each country participating in the HAPPEN project was designed 

starting from a comprehensive template which included detailed data required for the identification of 

representative buildings. Depending on the information available, a real or theoretical building was 

selected to provide performance data, which would identify the corresponding category.  

The objectives of the report were overall achieved, by defining the classes of buildings as the most 

relevant ones (in terms of major renovation impact) to be analysed further during the project 

implementation. The report offers information to select building categories, providing for most of the 

countries detailed information, which could be considered either as identification keys for the 

construction of ‘statistical representative buildings’ or as checking indicators for the verification of an 

actual building selected as a reference building for a specific category (e.g., average conditioned area, 

compactness ratio, number of floors, EP indicators, age, systems, fuel type etc.).  

For the selected reference buildings in each MED country the corresponding necessary geometrical 

data, building energy use, base heat supply regime (type of the heating system, energy 

resource/carrier etc.) should be included to the simulation of the energy consumption and the 

estimation of different major renovation strategies and packages of solutions.












































































































