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ABSTRACT 

The Eco-label scheme is becoming ever more important in the environmental certification of products and services, 

especially in light of the recent ambitious aim of containing greenhouse emissions and improving the efficiency of 

utilizing energy sources. A recently-introduced hypothesis concerns the European Eco-label scheme relating to 

buildings, in the awareness that the construction industry is of primary importance to the whole economic and social life 

of states. This scheme should adopt an integrated approach to environmental problems and include construction, day-to-

day management, and the possible disposal of building materials, throughout the life cycle of the building. In addition, 

in consideration of the particular scope of buildings, the main aim of this new scheme should also be to ensure enhanced 

conditions of comfort to the occupants of these buildings. In sight of this challenge, the building can be regarded as a 

summation of components (each of them characterized by a given level of environmental quality) or as a unique 

physical entity aimed at delivering suitable indoor condition to occupants with an assigned amount of primary energy 

and with a limited impact on the natural environment. In the paper, both approaches will be investigated, keeping also 

in mind the initiatives that are currently on the ground in the aim of establishing ecological criteria for the award of the 

community Eco-label for buildings. 

 

Keywords: Energy and environmental performances of buildings; Indoor performance of buildings; 

Eco-label scheme; Holistic approach 

 

 

 

1. Introduction 

 

A European Union (EU) website [1] states that: ―The EU Eco-label scheme is a voluntary 

scheme designed to encourage businesses to market products and services that are kinder to the 

environment and to make it easier for European consumers – including public and private 

purchasers – to identify them‖. This is one of the means by which the EU policy relating to the 

environment and business contributes to sustainable development. The EU Eco-label scheme (as 

laid down in Regulation (EC) No. 1980/2000 [2]) is now part of a wider approach to Integrated 

Product Policy (IPP), as part of the new Action Programme. 

Within this framework, Europe is expending much effort at reducing energy consumption as 

regards the acclimatisation of buildings, towards improved controlling of environmental 

performance in the important sector of the construction industry. And the recently-released 

2002/91/EC European Directive regarding the energy efficiency of buildings [3] is the most 

important example of this initiative to date. Following this Directive, Member States are currently 

introducing new technical standards which are profoundly modifying the design approaches to 
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building efficiency. Moreover, several EU states offer citizens stimulating, financial instruments in 

promoting the adoption of more efficient building technologies and, particularly, the utilization of 

renewable energy resources. Apart from a substantial content regarding energy issues, the 

aforementioned EU Directive also contains various important references to the environmental 

performance of buildings, although this performance is essentially treated as a consequence of 

energy consumption. 

This new approach is of increasing interest to technicians as it attempts to consider energy 

consumption and environmental performance of various types of dwellings in an integrated way 

[4÷7]. Indeed, an increasing number of evaluation methods now involves the environmental impact 

of the building throughout its entire life cycle (including traditional indicators of energy 

performance), thus taking into account not only the management phase, but also its construction 

and, in some cases, its demolishing. 

Having been commissioned by the EU, the Italian Ministry for Economic Development (MAP) 

is engaged in defining criteria for applying the Eco-label brand to buildings
†
. These criteria will be 

discussed here after a short review of the development of this scheme, together with a description of 

the proposed guidelines. This discussion will make reference to the framework and indicators of 

other schemes currently in force in similar sectors. Specifically, the EU tourist accommodation Eco-

label award scheme will be considered as the starting point for defining a similar scheme for 

buildings, due to its generally recognized feasibility and ease of application, also by non-

technicians. Based on existing similarities between tourist and residential buildings in terms of 

indicators of quality, this approach could dramatically simplify the search for new criteria regarding 

an advanced environmental brand for buildings. 

After the analysis of this approach, belonging to a ―by-components‖ methodology, the possibility 

of moving to a holistic approach will be argued by considering the building in terms of general 

performances, such as energy consumption, indoor comfort conditions, and environmental impacts. 

 

2. The need for energy and environment high-performances buildings 

 

The EU is making strenuous efforts aimed at reducing the energy consumption of air 

conditioning plants often used in buildings, and improving the general environmental performance 

of this important sector. In this regard, Directive 2002/91/EC [3] (the so-called EPB Directive), 

recently promulgated by the EU and accepted by the Member States, which concerns the energy 

efficiency of buildings, has introduced various extremely important elements for improving energy 

performance in the building sector. Specifically, with the introduction of the energy certification of 

buildings (an instrument expressly indicated in the Directive), an important step has been made 

toward enhancing this crucial economic sector. 

Apart from the proposal rising from the EU, there exist several noteworthy examples of current 

initiatives concerning certification schemes at an international level: the United States of America 

[8÷9], Japan [10], and the United Kingdom [11] have, for example, introduced energy certification 

procedures for buildings. Moreover, there are numerous new standards relevant to evaluating the 

sustainability of buildings and, in particular, the materials involved [12] as well as standardizing 

bodies, such as the ISO and CEN. Moreover, it must be underlined that the European Union itself is 
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financing various projects for improving environmental quality levels in the building sector in the 

context of the VII Framework Programme. 

In this dynamic context, possible approaches regarding the integrated assessment of quality 

buildings (i.e., energy consumption and environmental aspects) must not be overlooked. Indeed, a 

methodology based on the life cycle analysis of the materials, of which the building has been 

constructed, plays an important role by taking into account its envelope [13÷14]. Recently, an 

innovative method for the environmental assessment of buildings was proposed: It is still based on 

the life cycle analysis approach, but it includes the concept of determined environmental burden 

[15], which analyzes the environmental impact exerted by the building on the territorial area in 

which it is located. Furthermore, it is important to mention the ecological footprint method [16], the 

aim of which is to define the impact made by human activities in terms of bio-productive and sea 

surface involved in the processes: It essentially represents the needed extent of biologically 

productive land and sea area able to cope with the resources utilized and the waste released by a 

given human population. This method is of great developmental promise, notwithstanding the 

substantial constraints of the availability of field data. 

It is necessary to underline the fact that evaluating the energy efficiency of a building must not 

be separated from its indoor environmental performance that represents the actual final service 

delivered to occupants. Regarding the link between energy consumption and conditions of comfort, 

it is a widespread opinion that an energy saving scheme in managing buildings necessarily involves 

a reduction in indoor standards or, conversely, that an elevated level of comfort is attainable only by 

means of the use of highly sophisticated technological systems which, in turn, necessitate elevated 

amounts of primary energy sources. There is currently much debate among researchers and 

technicians as to whether high indoor environmental standards can be reached by consuming a 

sustainable amount of energy, thereby limiting the impact on the environment [17]. 

Anyway, the energy performance of a given building should be assessed only from an assigned 

level of the indoor conditions that satisfy the building occupants. This approach inevitably involves 

much careful thought regarding the levels of quality parameters for indoors; these in fact include 

thermo-hygrometric [18÷23], visual [24], acoustic [25], and indoor air quality [26÷28] issues. In 

this regard, the EN 15251:2007 [29] Standard has been recently prescribed and this is an important 

instrument with which to make a generalized evaluation of the above-quoted indoor performance of 

a building. 

 

3. Developing European Eco-label criteria for buildings 

 

The Eco-label brand [2] is one of the more appropriate instruments by which the common 

policies of the EU are attempting to implement sustainable development in its Member States. An 

important feature of this instrument is that the products and services meeting required criteria are 

easily recognizable by consumers, through an EU logo that enables consumers to easily identify 

products which have a low environmental impact throughout their life cycle, in comparison with 

other products from the same category. Thus, consumers could make more informed and 

conscientious choices, especially that part of the purchasing public who are more sensitive to 

environmental problems. The Eco-label award is part of a wider approach by the EU, the main aim 

of which is to improve the environmental quality of products and services, reducing the 

environmental impact associated with each phase of the life cycle. The latter includes the extraction 
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of raw materials, production, distribution and use, including waste management, which are all part 

of the Integrated Product Policy (IPP) [30]. The European ecologically-sensitive label was 

introduced in Europe in 1992 via the adoption of the 880/92 [31] European Regulation; it was 

subsequently updated with Regulation Number 1980 of 17 July 2000 [32]. 

The European Eco-label award could be particularly effective in the aim of defining a high-

quality performance brand for buildings. On the one hand, in fact, it is an instrument which 

considers the environmental impact of a product or service throughout its life cycle, by establishing 

relevant environmental criteria; on the other hand, it establishes a performance level of the product 

or service, thus determining requisites concerning the suitability for use in order to satisfy consumer 

needs. 

Of course, it should be noted that a building represents a very particular type of product since it 

is aimed at guaranteeing an optimal (or, at least, acceptable) level of quality of an indoor 

environment (i.e., the thermo-hygrometric, indoor air quality, visual, and acoustic conditions). 

Thus, a building Eco-label should provide an excellent certification only for those products 

(buildings) which provide occupants with optimal conditions of comfort and, at the same time, exert 

a limited outdoor environmental impact. Moreover, the Eco-label would ensure a suitable energy-

efficient performance, as determined by Directive 2002/91/ EC. 

The European Union entrusted the Italian Eco-label-Ecoaudit Committee and APAT (now 

ISPRA – Higher Institute for the Protection of the Environment and Environmental Research) with 

the task of identifying criteria for eligibility of the EU Eco-label award for buildings. The Eco-

label-Ecoaudit Committee is the official body which is qualified in the field of granting the 

European Eco-label brand in Italy. The latter has been assigned the role of country leader, and these 

two bodies are required to prepare criteria and methods with which to formulate an integrated and 

concise judgment regarding the overall performance of buildings. 

The European Eco-label award for buildings can be usefully considered as a complementary tool 

[33] referring to the international work carried out by the ISO and the CEN. It could also play an 

important function as a reference tool for all the existing initiatives at national and international 

levels, such as the Italian tools ―Casa Clima‖ [34] and the ―Itaca‖ [35], Minergie [36], BREEM 

(Building Research Establishment Environmental Assessment Method) [11], LEED (Leadership in 

Energy and Environmental Design) [8], GBC (Green Building Challenge) [37], along with other 

proposed Eco-label schemes, such as the Nordic Swan [38] or the Catalonia Eco-label [39]. 

 

4. An approach “by-components”: new criteria of an Eco-label award for buildings 

 

The above-cited EU working group is developing a proposal for identifying new criteria to be 

considered for a Community Eco-label for buildings. The point of view from which the group 

approached the problem is a ―by-components‖ vision of the building. This, in fact, apart some more 

general criteria applying to the site, consider the building as a summation of components, each of 

them exerting a given impact on the environment. In this way, the whole impact of the building is 

built-up by means of a bottom-up approach that accounts for the performances of the components of 

the building separately. 

However, because a building can be much more complex than the summation of its components, 

it should be perceived and considered as a unique entity whose main purpose is to provide 

occupants with suitable comfort conditions, with low amount of energy consumption and with a 
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limited impact on the environment. In this way, the building is analyzed by means of an integrated 

top-down approach. 

In the following both approaches will be investigated on the basis of the initiatives currently on 

the ground. 

The EU working group is currently acting to include the buildings in the product groups, which 

are candidates for achieving brand status. The Product Group Definition report, carried out by the 

working group has identified, as the object of the study, the Buildings considered in their entirety, 

as well as small houses, new or existing, public or private, used for residential purpose and for use 

as offices [40]. Regarding the categories of buildings to be considered, the following restrictions 

apply: 

 various buildings, such as dwellings, are excluded; 

 new buildings also include major refurbishments; 

 existing buildings also include renovations; 

 residential purpose means dwelling purpose; 

 use as offices implies the use of the building for administrative, bureaucratic and educational 

activities of a public or private nature. 

 

The first Working Report [33] essentially refers to indicators and environmental criteria 

proposed for European Green Public Procurement concerning construction materials, ―in order to 

consider the issues mainly elaborated at European level for an evaluation of the building‘s 

environmental performance‖ [41]. Moreover, this Working Report pays attention to the assessment 

of the indoor environmental quality of buildings and a survey of the most relevant environmental 

certification schemes for buildings, which are currently available at the international level (Table 1). 

The Report also pays particular attention to the initiatives addressed to residential buildings; Table 2 

deals with existing initiatives concerning sustainable buildings at the European level. 

 

Table 1 

The main environmental Certification schemes, selected by the EU working group for defining criteria to be included 

into the Eco-label scheme. 

Environmental Certification Schemes 

iiSBE International [42] 

LEED rating system [8] 

CASBEE – Japanese system [10] 

The Code for Sustainable Homes – UK [43] 

Swan-labelling of Small houses [38] 

Haute Qualité Environnementale [44] 

Klima:aktiv [45] 

ITACA protocol [35] 

SB100 standard [46] 

LEnSE project [47] 
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Table 2 

In-force initiatives regarding sustainable buildings, analyzed by the EU working group. 

The CEN350 Indicators [48] 

The Construction Products Directive (CPD) [49] 

The GPP - Green Public Procurement environmental criteria [41] 

 

A possible range of criteria in terms of wording and thresholds definitions, focusing on future 

work, was introduced in the second Background Report (March 2009 [50]). The analyzed criteria, 

used within environmental certification schemes and existing initiatives concerning the 

sustainability of buildings, were classified for each issues/items reported in the first Background 

Report. 633 criteria were considered and they were subsequently allocated into classes (each of 

them subdivided into subclasses) concerning the main aspects for eligibility of an Eco-label award, 

that is: 

- Class A: general issues, related to planning, project, the construction phase, the economy. 

- Class B: environmental impact. 

- Class C: resource consumption. 

- Class D: suitability for use, comfort and safety issues. 

Economic and safety issues were excluded as these are not directly related to environmental 

aspects. After this initial screening, 612 main issues were selected for consideration for the 

development of the EU Eco-label criteria for buildings. A second screening, based on considering 

how criteria belonging to different schemes can be classified (according to a simpler wording 

[Simplified Criteria]), produced a list of 208 simplified criteria. 

Subsequently [51], another screening operation according to the frequency of simplified criteria 

was performed where, in addition to the most-used criteria selected, a number of suggested criteria 

(considered as significant from an environmental point of view) were also added by the working 

group. According to this step, 54 and 49 general criteria were finally selected respectively for new 

and existing buildings, as described in Tables 3a and 3b. 

 

Table 3a 

Selected criteria for the award of the Community Eco-label for new buildings. 

Issues Mandatory criteria Optional criteria 

Documentation 

1. Building book 

2. Maintenance plan 

3. User‘s guide 

1. Other environmental certification systems 

Planning – Project - 

Construction 

1. Design for disassembly, reuse, 

recycling 

2. Social responsibility during the 

construction phase 

1. Site selection 

2. Experience of designer in environmental 

construction 

3. Quality management system 

4. Building life cycle assessment (LCA) 

5. Environmental management system 

6. Construction and demolition waste 

Impact on site 1. Heat island 
1. Green areas 

2. Heat island 
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Materials 

1. List of materials/products 

2. Wood based materials 

3. Wood materials 

4. Long life service materials 

5. Plastic materials 

1. Energy embodied in materials/products 

2. Use or reuse of recycled materials/products 

3. Responsible sourcing of materials 

4. Use of material/products locally produced, non 

structural functions 

5. Use of materials/products locally produced, 

structural functions 

6. Labelled construction products 

7. CO2 embodied in material/products 

8. Indoor and outdoor paints and varnishes, 

coverings materials 

Energy 
1. Energy efficiency, heating 

2. Renewable energy source 

1. Energy efficiency, heating 

2. Energy efficiency, cooling and ventilation 

3. Energy efficiency, hot water 

Water consumption 

and management 

1. Rainwater use 

2. Water saving systems 
 

Waste management 1. Recycling facilities  

Health and well-

being 

1. Dust 

2. Radon 

3. Day lighting, common areas 

4. Lighting system control 

5. Day lighting, glare control 

6. Integrated indoor well being 

7. Day lighting, daylight factor 

8. Materials used for interiors 

9. VOC emissions in indoor environment 

1. Domotic systems 

2. Natural ventilation 

Operation and 

Maintenance 
 

1. Internal partitions and walls 

2. Piping and cabling 

Facilities provided 

1. Common TV antenna 

2. Transport facilities 

3. Cycle facilities 

1. Open spaces, green areas, common areas 

Fitness for use 1. Test of building and equipment  

 

Table 3b 

Selected criteria for the award of the Community Eco-label for existing buildings. 

Issues Mandatory criteria Optional criteria 

Documentation 

1. Building book 

2. Maintenance plan 

3. User‘s guide 

1. Other environmental certification systems 

Planning – Project - 

Construction 
 

1. Design for disassembly, reuse, re cycling 

2. Building life cycle assessment (LCA) 

Impact on site 1. Heat island 
1. Green areas 

2. Heat island 

Materials 
1. List of materials/products  

2. Long life service materials 

1. Wood based materials 

2. Wood materials  

3. Use or reuse of recycled materials/products 

4. Responsible sourcing of materials 

5. Use of material/products locally produced, non 

structural functions 

6. Use of materials/products locally produced, 

structural functions 

7. Labelled construction products 

8. CO2 embodied in material/products 

9. Indoor and outdoor paints and varnishes, 

coverings materials 

10. Energy embodied in materials/products 

11. Plastic materials 

Energy 
1. Energy efficiency, heating  

2. Renewable energy source 

1. Energy efficiency, heating 

2. Energy efficiency, cooling and ventilation 

3. Energy efficiency, hot water 

Water consumption 

and management 
1. Water saving systems 1. Rainwater use 

Waste management 1. Recycling facilities  
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Health and well-

being 

1. Dust 

2. Radon 

3. Day lighting, common areas  

4. Lighting system control 

5. Day lighting, glare control 

6. Integrated indoor well being 

7. Day lighting, daylight factor 

1. Domotic systems 

2. Natural ventilation  

3. Materials used for interior  

4. VOC emissions in indoor environments 

Facilities provided 1. Common TV antenna 

1. Transport facilities 

2. Cycle facilities  

3. Open spaces, green areas 

Fitness for use 
1. Accessibility 

2. Test of building and equipment 
 

Operation and 

Maintenance 
 

1. Internal partitions 

2. Piping and cabling 

 

In order to be awarded the Community Eco-label, a building shall fall within the product group 

―buildings‖; it also shall comply with each of the mandatory criteria (Table 3a and 3b) and shall 

comply ―with a sufficient number‖ of the optional criteria. 

This scheme is obviously important in order of assessing a general scheme for attributing an 

environmental excellence label to a building. Anyway, at the state, some problems do arise. 

First of all, each general criterion (mandatory as well optional) is declined into a certain number 

of indicators, in this way, enlarging the total number of parameters to be managed by technicians. 

This would clearly make the application of this Eco-label scheme too complicated and time 

consuming. 

Moreover, the meaning of the expression ―a sufficient number of optional criteria‖ is not clear at 

the moment: It‘s evident that people need to know the exact number of criteria to be applied in 

order to avoid discretional interpretations of the scheme. 

The last point to analyzed here is the score system and the threshold level that a building must 

score in order to be awarded with the Eco-label brand. In the proposed scheme, the maximum score 

attainable for each criterion, both for new and existing buildings, is indicated. At present, a common 

threshold level of 85 points has been proposed for both categories of buildings: These points are the 

summation of the result for mandatory and optional criteria, as described in Table 4. 

 

Table 4 

Score system for the proposed Eco-label for buildings. 

Type of 

building 

Total criteria Mandatory criteria Optional criteria 

No. of 

criteria 

Maximum 

score 

No. of 

criteria 

Maximum 

score 

No. of 

criteria 

Maximum 

score 

Threshold 

score 

New 54 117 29 61 25 56 24 

Existing 49 106 20 41 29 65 44 

 

 

Although a strong effort has been produced in order to single out a general scheme for points and 

scores to be attributed to each criterion, it is evident that the approach does appear still complex and 

that further research must be undergone before this Eco-label scheme enters into force. 
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5. A holistic approach 

 

The previous described approaches belong to a ―by-components‖ vision of the building, in the 

sense that its whole performance is seen as the summation of the single performances of each 

component that comprises it. 

Independently from the considerations concerning the appropriateness of this approach, the 

above reported description indicates that some serious problems do arise in applying such schemes. 

They, in fact, require a large number of information about the building (most of them difficultly 

achievable) and are based on complex and time-spending procedures. Moreover, they show a deep 

lack in the acceptability of a scale of scores to be attributed to the single indicators, to the weights 

by means of which each indicator concurs to the definition of the whole score of a building and, 

finally, to the benchmark of the values of the building score for the awarding of the Eco-label 

brand. 

However, apart from these difficulties (representing an important constraint for the adoption of 

the above described ―by-components‖ approach), it must be observed that a building should be 

more appropriately considered as a unique entity whose goal is to provide people with sufficiently 

high level of indoor conditions. 

On the other hand, the increasing awareness regarding the importance of analysis tool for the 

integrated assessment of the energy, environmental, and comfort performance of buildings leads us 

to question whether it is possible to refer to a holistic procedure for assessing the whole building 

quality, including outdoor and indoor environmental performances. In other words, the Community 

Eco-label should be simply assigned to buildings whose energy, indoor, and environmental 

performances exceed well-recognized levels (Fig. 1). 

 

 

Fig. 1. An integrated approach for an EU Eco-label building award. 

 

In this aim, three main aspects of this generalized approach will be investigated in the following, 

that is, energy, indoor, and environmental performances of buildings. 
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5.1. Energy performances 

 

Much attention has recently focused on the energy requirements and overall performance of 

buildings, particularly in industrialized countries; two reasons for this are posited here: on the one 

hand, the construction sector is a high energy consumer (in Italy, for example, approximately 45% 

of total primary energy is attributed this sector [52]); on the other hand, and given that many people 

spend much of their lives indoors, it is clear that quality buildings play a part in improving the 

quality of life and working conditions. Moreover, the management of buildings, as well as its entire 

production chain, is a significant source of air pollutant emissions in urban centers. These important 

issues are a significant push factor toward updating the technical regulations concerning the internal 

and external energy performance of buildings and their environmental characteristics. The well-

known 2002/91/CE European Directive regarding the energy performance of buildings recently 

brought into force by Member States represents the most important proposals in the field of 

construction. 

As that, a Community Eco-label would also ensure a suitable energy-efficient performance of 

buildings, as determined by Directive 2002/91/ EC (EPB). 

It is well known that the EPB Directive has been received and implemented by the Member 

States in different ways, but all national schemes [53] introduce a classification of the energy 

performances of buildings in terms of primary energy required for climatization purposes, domestic 

hot water production, and lighting: This energy is expressed by means of a synthetic parameter that 

indicates the seasonal primary energy consumption by unity of surface area of the floor building (or 

by unity of its volume). 

Although many differences can be found in the benchmarking schemes [54] and labelling 

methodologies [55] in each different country, the first two classes include buildings with a very low 

consumption of energy, so that they could be selected as the minimum requirements for a building 

in order to be awarded an Eco-label brand, with reference to the energy performances. More in 

details, new buildings should comply with the first energy class and existing buildings with the 

second energy class of the pertinent country. 

In addition, a building characterized by high quality of the energy performance should utilize a 

significant amount of energy coming from renewable sources for producing electricity or heat. The 

recent Italian legislation [56], for example, indicated for new buildings a mandatory percentage of 

30% of electric energy produced by photovoltaic systems and a minimum percentage of 50% for 

DHW produced by solar thermal panels of renewable energy. Although these values seem too high 

for practical applications (they are, in fact, subject to reconsideration), they signal an important 

trend in the use of RES in buildings that must be embodied in an excellence brand such as the 

European Eco-label award. 

 

5.2. Indoor performances 

 

Although Directive 2002/91/EC has accelerated the debate regarding the energy efficiency of 

buildings, it represents only an initial step toward the assessment of their general quality. It is now 

necessary to extend the analysis of the evaluation of buildings by directly involving the 
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environmental issues in the various phases of the design, construction, and management of 

buildings, also considering the level of indoor performance for human use. 

In general, aspects relating the indoor performance of a building should be verified and checked 

prior to any energy and environmental analysis. Thus, the attainment of indoor requirements should 

be a necessary condition of eligibility for the Eco-label award. As that, it could be hypothesized that 

a simple Eco-label eligibility scheme for buildings will initially satisfy a given level of indoor 

performance. 

On the basis of the current status of technical regulations, it seems quite reasonable to use the 

recently released EN 15251 standard [29] with the aim of identifying suitable criteria concerning 

the level of the environmental quality of buildings. This quality must be sufficiently high in order to 

be incorporated in an advanced quality brand, as is the EU Eco-label. The EN standard comprises 

various criteria and threshold values with the purpose of assigning a quality level to an indoor 

environment in relation to: (i) thermo-hygrometric; (ii) visual; (iii) acoustic; and (iv) indoor air 

quality conditions.  

As far as the indoor performance of this building is in context, on the purpose of the singling out 

of acceptable requirements for the attribution of the EU Eco-label award to single rooms of new 

buildings, an indoor environment can be acknowledged as candidate for this excellence award if the 

issues of the indoor performance described by the EN 15251 [29] and referring to thermal 

environment and indoor air quality and ventilation rates fall into the Category II, for which a normal 

level of expectation of people is foreseen. It should be used for new buildings and renovations. 

On the other hand, for existing buildings, an indoor environment is acknowledged as candidate 

for the Eco-label award if the cited two issues (thermal environment and indoor air quality and 

ventilation rates) fall into Category III, for which an acceptable moderate level of expectation is 

foreseen by people. 

Table 5 reports the explanation of the features of the four categories considered for indoor 

performances within the EN 15251. 

 

Table 5 

Description of the applicability of the categories used. 

Category Explanation 

I 

High level of expectation and is recommended for spaces occupied by very 

sensitive and fragile persons with special requirements like handicapped, sick, 

very young children, and elderly persons 

II 
Normal level of expectation and should be used for new buildings and 

renovations 

III 
An acceptable, moderate level of expectation and may be used for existing 

buildings 

IV 
Values outside the criteria for the above categories. This category should only be 

accepted for a limited part of the year 
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By summarizing, recommended criteria found in the EN 15251 standard to be utilized, as a first 

attempt, for defining the indoor parameters for the EU Eco-label to buildings, are reported in Table 

6 for new buildings (and renovation) and for existing buildings. 

 

Table 6 

Indoor pre-requirements [29] that a new or existing residential building should satisfy in order to obtain the Eco-label. 

ASPECTS OF 

COMFORT 
NEW BUILDINGS EXISTING BUILDINGS 

Thermal 

environment 

Mechanical heated 
and cooled 

buildings 

PPD <10% 

-0.5<PMV< +0.5 
To>20 °C 

Mechanical heated 
and cooled 

buildings 

PPD<15% 

-0.7<PMV< +0.7 
To<26 °C 

Buildings without 

mechanical cooling 

systems 

0.33 rm+18.8–3<I<0.33rm+18.8+3 

Indicator: operative temperature ΘI 

Buildings without 

mechanical cooling 

systems 

0.33 rm+18.8–4<I<0.33rm+18.8+4 

Indicator: operative temperature ΘI 

Indoor air 

quality and 

ventilation rates 

Ventilation during 

occupied hours 

 air change rate > 0.42 m2 floor area 

 air change rate per hour > 0.6 

Ventilation during 

occupied hours 

air change rate > 0.35 m2 floor area 

air change rate per hour > 0.5 

Ventilation during 

non-occupied hours 
0.05 to 0.1 l/s m2 

Ventilation during 

non-occupied hours 
0.05 to 0.1 l/s m2 

Humidification 

and 

dehumidification 

Design relative humidity for dehumidification: 60 % 

Design relative humidity for humidification: 25 % 

Design relative humidity for dehumidification:70 % 

Design relative humidity for dehumidification: 20 % 

Lighting 

Values of Table D.1 of EN 15251 [35] for maintained 

illuminance (Em), colour rendering index (Ra.) and unified 

glare rating (UGR) 

The illuminance shall be measured on the task area to 

conform to values recommended in EN 12464-1 at all 

operational times. 

Noise 

A-weighted sound pressure level (dB(A)) 

Living room: 25 to 40 

Bedroom: 25 to 35 

A-weighted sound pressure level (dB(A)) 

Living room: 25 to 40 

Bedroom: 25 to 35 

 

 

5.3. Environmental performances 

 

It is also appropriate to take into account the fact that buildings, with their materials and 

technological systems, exert a particular impact on the external environment throughout the whole 

life cycle. They are typical of the various phases of the production cycle of the materials involved 

and building use, namely, construction, use/management, and demolishing. Generally, 

environmental impacts of buildings, apart from the use of energy sources, can be tentatively 

classified within these main categories: gaseous emissions, particulate matters, use of freshwater, 

solid waste, and wastewater. All these issues, in turn, can be usefully considered as relevant for the 

evaluation of the sustainability in constructions. 

In this field, the most important Technical Committee in Europe can be considered the 

CEN/TC350 (―Sustainability of construction works‖). It is aiming at the [57] ―development of 

voluntary horizontal standardized methods for the assessment of the sustainability aspects of new 

and existing construction works and for standards for the environmental product declaration of 

construction products as part of implementation of European policy.‖ The sustainability assessment 

is considered in terms of: 

 Environmental performance (Mandate M/350). 

 Social performance. 

 Economic performance. 

Life Cycle Analysis [58] is assumed by the CEN/TC350 as the most effective tool of analysis, as 

it encounters the whole impact through all the phases of a building's useful life cycle [59]. Within 
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this Committee, the CEN/TC 350/WG 3 ―Product level,‖ is charged for producing some documents 

referring to the Environmental Product Declaration for buildings, on the basis of the ISO Standards 

21930 [60], 14025 [61], 14040 [62], and 14044 [63]. 

The CEN/TC350 project is particularly significant in that it takes expressly into account the 

needs of the policies related to the construction products, including the Eco-label. 

Moreover, it considers (Table 7) a group of input/output environmental indicators [57] that can 

be importantly utilized as criteria for attributing a building with an Eco-label award. 

 

Table 7 

Group of input/output environmental indicators as suggested by CEN/TC 350. 

Output indicators for 

environmental impacts 

Input indicators for material and 

energy flows 

Output indicators for material and 

energy flows 

 Climate change. 

 Destruction of the stratospheric 

ozone layer. 

 Acidification of land and water 

resources. 

 Eutrophication. 

 Formation of ground level 

ozone. 

 Use of non-renewable materials. 

 Use of renewable materials. 

 Use of non-renewable primary 

energy. 

 Use of renewable primary 

energy. 

 Use of freshwater resources. 

 Materials for recycling. 

 Materials for energy recovery. 

 Non-hazardous waste to 

disposal. 

 Hazardous waste to disposal. 

 Radioactive waste to disposal. 

 

On the ground of the previous considerations, within an integrated approach aimed at the 

environmental assessment of a building, one can adopt the framework proposed by the CEN/TC 

350, with a specific attention to the suggested input/output indicators. In order of awarding a 

building with an Eco-label brand, it should achieve, for each indicator, the excellence levels 

foreseen within the national standards of the country to which the building belongs. 

This, on one hand, could make easier the application on an Eco-label scheme (by referring to 

existing regulations and standards); on the other hand, it would implicitly consider the differences 

that exist among various countries that, in a considerable part, are encountered in the national 

technical regulations. 

 

6. An operative proposal for an integrated approach to Eco-label for buildings 

 

The current approach aiming to formulate a European Eco-label scheme in awarding the 

environmental quality of buildings is based on the consideration that the building is a sum of its 

parts, parts which perform different functions and which can be examined and ranked independently 

of each other. In such a scheme, a score would be attributed to each component regarding the 

function level, which each component can ensure. In accordance with this by-components approach, 

the Eco-label award could be assigned to buildings comprising, for example, a minimum number of 

components, which are characterized by scores higher than those representing the benchmark for 

each of the components. 

Currently, this approach appears complex as it could lead to an excessive number of parameters 

relating to any given building. Consequently, a holistic approach to the challenge of identifying 

criteria regarding the Eco-label has also been proposed. This considers the building as one entity 

whose purpose is mainly to provide conditions of comfort to the occupants with limited amounts of 
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energy consumption and a low environmental impact. Such an approach would limit the number of 

requisite criteria and the Eco-label brand could be simply assigned by verifying the attainment of 

established functional requisites in each of the three quoted areas, that is, the comfort of people, 

energy consumption, and environmental impact. 

Fig. 2 shows a simple logic diagram describing the holistic approach, detailing the scheme of 

Fig. 1. It only bestows the brand if the building satisfies all quality judgments in the three 

considered issues, that is, energy performance (assessed in accordance with the 2002/91/EC 

European Directive), indoor performance (assessed in accordance with EN 15251), and 

environmental performance (assessed via Life Cycle Analysis procedures). 

More in detail, and referring to the above reported considerations, a new building (or existing) 

can be awarded an Eco-label brand if it belongs to the first class (or second class for existing 

buildings) of the energy performances, referring to the pertinent country technical standards that 

receive the EBP Directive. In addition, the building should utilize a given amount of energy, 

coming from renewable sources, for producing electricity or heat. 

Moreover, a building can be considered for the Eco-label award if it complies with the 

parameters of Table 6 with respect to the indoor performances. 

Finally, a building aspiring to be attributed an Eco-label award should fulfil the input/output 

group of parameters suggested by the CEN/TC 350 working committee, at the levels foreseen by 

the pertinent country technical standards. 

 

 

Fig. 2. Logic diagram of a holistic approach for bestowing an Eco-label award to buildings. 

 

7. Conclusion 

 

The path toward the definition of innovative criteria for an environmental quality brand for 

buildings is long and arduous, although the current level of research is promising. The efforts 

currently being carried out on an international level toward the assessment of an Eco-labelling 

scheme for buildings would appear to be fully justified as they would assist in the development of a 
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new and important tool for designers, planners, and technicians involved in the development of a 

new generation of sustainable buildings. 

The European-led approach for singling out criteria for an Eco-label brand of buildings can be 

qualified as a by-components one, where the building-plant system is considered as a summation of 

distinct parts and functions. This will likely lead to the establishment of a high number of criteria, in 

order to properly take into account the various aspects of the quality of a building. This can 

represent a serious constraint in the process of facilitating the spread of the Eco-label brand among 

technicians. 

In this work, an alternative approach has been presented, that considers buildings as a whole 

system whose main goals are providing people with high indoor comfort conditions, by utilizing a 

moderate quantity of energy and with a limited impact on environment and on the depletion of 

resources. This vision leads to a holistic approach that has been described in the previous sections. 

Fig. 2 illustrates in a synthetic manner the scheme of application of such approach. 

Compared with the ―by-components‖ approach, the holistic procedure seems easier to be applied 

because it relies on general categories of performance rather than on a gathering of single 

indicators. Moreover, it can be easily received within the framework of the technical set of laws 

because it is constituted by existing regulations. As a consequence, this approach is capable of 

producing more rapidly positive effects in terms of reduction of pollutant releases and in terms of an 

increasing efficiency in the use of energy and resources. 

It is evident that this method cannot be considered a definitive one: On the contrary, along with 

the enhancement of the technical standards and with the increasing availability of data concerning 

the environmental impacts of the building materials, it will have to undergo revisions and changes. 

Nevertheless, provided that it relies on existing standards and regulations, this method embodies, at 

present, the best available performances of buildings, making it possible an immediate and effective 

application. 
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