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Fig 1 : factor of influence of occupant’s satisfaction 
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Research summary  
In Europe, since the application of the European Energy Performance of Buildings Directive (EPBD), 
energy requirements have been ever stronger, leading the construction industry to design buildings 
whose energy consumption is continuously reduced. Nevertheless, no large-scale experience 
feedbacks on the occupants’ satisfaction of high efficient residential buildings are available in 
Wallonia.  
Therefore, the first MEASURE project objective is the evaluation of occupants’ satisfaction in high 
energy performance dwellings by the use of a questionnaire. This questionnaire, divided in several 
parts, covers a technical description of the building and its systems, a global appreciation of the 
building in terms of respiratory, thermal, acoustic and luminous comfort and a detailed evaluation of 
the occupants’ satisfaction. The responses should permit to identify attention points and 
improvements required to achieve a comfortable environment for occupants and increase the 
effectiveness of energy performance. 
This paper focuses on the methodological approach used to establish a questionnaire adapted to the 
evaluation of the occupants’ satisfaction in high energy performance dwellings. It describes the 
different stages of the questionnaire realisation: the identification of dependent and independent 
notions to study as well as indicators defining each notion, the focus-group step and the test of the 
questionnaire. Studied notions and related indicators are presented in link with the Walloon context. 
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1. Context 
 
Since the implementation of the European 
Energy Performance of Buildings Directive 
(EPBD), energy requirements have been even 
stronger, leading the construction industry to 
design buildings whose energy consumption is 
continuously reduced.  
On one hand, in Belgium as in all European 
countries, regulations impose the use of 
specific calculation methods to theoretically 
describe the energy quality of the buildings 
from the design phase on. On the other hand, 
while studies in neighbouring countries (Gupta 
& Kapsali, 2014; Itard, Majcen, & Visscher, 
2012; Rohdin, Molin, & Moshfegh, 2014) show 
that the expected performance may not be 
reached, no large-scale experience feedbacks 
on the satisfaction of the occupants are 
available in the Walloon context. Many 
questions remain thus largely unanswered for 
the construction sector: Are high energy-
efficient dwellings always comfortable in our 
context? Are occupants of these dwellings 
satisfied? 
This paper presents a methodological approach 
to establish a survey questionnaire adapted to 
the evaluation of the occupant satisfaction in 
high energy performance dwellings in order to 
answer these questions. 
  
 
2. Survey objectives 
 
The main aim of the survey presented in this 
paper is to verify if the current construction 
techniques (insulation, air tightness, 
mechanical ventilation, etc.) used in the 
construction of high energy performance 
residential buildings in Wallonia (Belgium) 
satisfy the occupants regarding indoor comfort 
and building energy consumptions. To achieve 
that, the questionnaire has first to qualify:  

- the satisfaction of the occupants regarding 
thermal, visual, acoustical and respiratory 
comforts; 

- the occupant’s behaviour and satisfaction 
regarding the use of the building and its 
systems 

- the satisfaction of occupants regarding the 
energy consumptions of the building. 

Potentially, this survey questionnaire should 
also permit to establish correlations between, 
on one hand, the profile of the occupant and 
the characteristics of the buildings 
(constructive characteristics, energy 
performance level, etc.) and, on the other 
hand, the assessment of thermal, visual, 
acoustic and respiratory comforts in order to 
identify strengths, weaknesses and potential 
impacts on lifestyles of high energy 
performance design as perceived by the 
occupants.  
The questionnaire has thus to evaluate both 
the satisfaction of the occupants and the 
parameters which can influence it as presented 
in Figure 1 and in sections 2.1 and 2.2. 
 
2.1 Measuring the satisfaction 
Satisfaction is an abstract notion that can’t be 
evaluated without using precise and tangible 
indicators (E. Mlecnik et al., 2012; Wallenborn, 
Gaye, & D'Audigier, 2013, 2014). Therefore, 
the evaluation of each notion (i.e. satisfaction 
with thermal indoor comfort) has to be 
achieved through the evaluation of tangible 
indicators (i.e. air temperature, air velocity, 
relative humidity, etc.) as specified on Fig 2.  
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Fig 2: evaluation of abstract notions through 
tangible indicators (Image created by Romnée A. on 
the basis of De Singly, 2008; Martin & de Singly, 
2009). 

 
2.2 Measuring the factors of influence 
The other aim of the questionnaire is to 
measure the factors which can influence the 
perception of the indoor climate. This is done 
in order to identify statistical correlation 
between the factors of influence (called 
independent parameters) and the specified 
notions (called dependent parameters) as 
presented in Table 1. 
 

Fig 3: correlation between dependent (studied 
notions) and independent variables (factors of 
influence) (Image created by Romnée A. on the 
basis of (De Singly, 2008; Martin & de Singly, 2009)) 

 
3. Notions and indicators  
 
High energy performance residential buildings 
are generally conceived to improve both 
indoor comfort and energy consumption of the 
building. 
The evaluation of the satisfaction of occupants 
of such buildings should thus be achieved 
through the evaluation of the following 
notions: 
- satisfaction with the thermal, visual, 

acoustic and respiratory indoor climates; 
- satisfaction with the control over the indoor 

environment; 
- satisfaction with the systems and their use; 
- satisfaction with the  costs (construction,  

energy consumption, etc.). 
The proposed indicators related to these 
notions are presented in Table 1. They have 
been selected mainly according to the theory 
(i.e. thermal comfort parameters (Fanger, 
Bloss, & Pfisterer, 1988; Fanger, Melikov, 
Hanzawa, & Ring, 1988)) and literature (Agha-
Hossein, El-Jouzi, Elmualim, Ellis, & Williams, 
2013; Choi, Loftness, & Aziz, 2012; Gupta & 
Kapsali, 2014; HEFCE, 2006; Jaunzens, Cohen, 
Watson, Maunsell, & Picton, 2002; E. Mlecnik 
et al., 2012; Rohdin et al., 2014; Zalejska-
onsson, 2014; Zalejska-Jonsson & Wilhelmsson, 
2013). 
  
For example, researches conducted in Sweden 
by Rohdin (Rohdin et al., 2014) show that high 
performance dwellings can lead to overheating 
(mainly in summer), to inadequate ventilation 
of rooms, quick variation of temperature, bad  
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Table 1: proposal of indicators to evaluate the occupants’ satisfaction regarding each studied 

notion 



 

air quality problems and cold floors. Gupta and 
Kapsali (Gupta & Kapsali, 2014) conducted a 
study in South-East of England and observed 
that occupants may not completely understand 
the heating and ventilation systems and meet 
difficulties to use it, leading to inadequate use 
and overconsumptions. In 2012 Mlecnik and 
his partners (E. Mlecnik et al., 2012) published 
a study over nearly zero energy houses in 
Germany, Austria, Switzerland and the 
Netherlands. They specify that the comfort 
level varies with the energy performance level 
of the dwelling and with the season. Some 
occupants of nearly zero-energy houses also 
complain about bad ventilation of rooms, 
persistent smells and misunderstanding of 
systems. 
For the selection of the indicators, a particular 
emphasis is thus given on the problems and 
discomfort encountered in previous studies 
(Gupta & Kapsali, 2014; Erwin Mlecnik, 2012; E. 
Mlecnik et al., 2012; Rohdin et al., 2014).  
  
 
4. Factors of influence 
 
Understanding the reasons/basis of the 
occupant’s appreciation requires to evaluate 
all the factors which can influence the 
perception of the occupant (occupant’s profile) 
and the indoor climate which results from the 
interaction between the outdoor climate, the 
building, the systems and the occupant’s 
behaviour (use of and action on his indoor 
climate) (see Fig 1).  
The proposed factors of influence, presented in 
Table 2, are related to buildings’ and systems’ 
characteristics, occupants’ profile and 
behaviour. They also have been selected 
according to the theory (i.e. thermal comfort 
parameters (Fanger, Bloss, et al., 1988; Fanger, 
Melikov, et al., 1988)) and literature as the 
parameters influencing the occupants’ 

satisfaction presented by Zalejska-Jonsson 
(Zalejska-Jonsson, 2014), i.e. the air quality and 
the level of control on heating and ventilation 
systems inter alia. 
Some factors of influence presented in Table 2 
are difficult to evaluate with a questionnaire 
survey. They may be obtained through other 
complementary investigation methods such as 
a database of building characteristics (such as 
EPBD certification), a monitoring and specific 
measurements of real indoor climate. 
  
 
5. Structure of the questionnaire 
 
Since the notions and corresponding indicators 
have been defined, the following step is the 
redaction of questions to measure each 
indicator, notions and factors of influence. To 
correctly evaluate the occupants’ satisfaction, 
it is then important to use understandable 
expressions and words precisely describing the 
corresponding feeling to the studied indicators. 
Therefore, it is necessary to use early validated 
questions (formulation) or to organize focus 
groups (see section 6). 
Furthermore, different types of questions can 
be used according to the purpose of each 
question, as presented below.  
Finally, the structure of the questionnaire and 
the order of the questions have to be defined. 
In this case, the proposed questionnaire is 
divided into six categories and contains a total 
of 55 questions: 
1/ Introduction: It consists in 6 multiple choice 
or list questions about the household 
composition, their housing preferences, their 
knowledge about energy efficient dwellings 
and the move-in date. These questions are 
simple so that the respondents become 
familiar with the interface of the 
questionnaire. The possible answers are based 



 

on the literature and on focus groups (see 
section 6).  
2/ Use and habits: This section examines the 
occupation of the dwelling (time and activity), 
the habits (heating set point for example), the 
use and the maintenance of the systems and 
the opening of windows, inter alia, with 15 
questions including 3 conditional questions.  
3/ Equipment and consumptions: The 8 
questions of this category (mainly yes-no or list 
questions), including 4 conditional questions, 
verify and complete the available technical 
data about the energy consumptions and the 
presence and the reason of supplementary 
systems such as photovoltaic panels, thermal 
panels, additional heating or solar protection.  
4/ Overall satisfaction: This category is 
composed of 4 Likert scaled questions (Kulas & 
Stachowski, 2009) (see Figure 4) aiming firstly 
to assess the overall occupant’s satisfaction in 
relation to the different notions and secondly 
to check the ability of the indicators (evaluated 
in details in the following category) to describe 
the analysed notions (see Figure 2). 
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5/ Detailed satisfaction: The 13 questions, 
including 6 conditional questions, of this 
category evaluate, through the indicators 
presented in Table 1, the occupant’s 
satisfaction regarding thermal, acoustical, 
visual and respiratory climates, the building 
systems and their use.  
6/ Final questions: This section is composed of 
9 socio-demographic questions about the 
respondent and the household, completing the 
Introduction category. This type of questions is 

placed at the end of the questionnaire because 
it requires less attention to the respondent.  
  
  
6. Test of the questionnaire 
 
Once the identification of the studied notions 
and indicators has been made on the basis of 
literature review and previous studies (see 
above), the selection of indicators and the 
formulation of the corresponding questions 
have to be tested before launching the survey 
(Van Pachterbeke, 2014). 
Therefore, a Focus Groups was first realised. It 
consists in discussions with small groups (4-10 
persons) of the studied population to extract 
phenomena and factors of influence to focus 
on. This is also the opportunity to identify the 
vocabulary used by the occupants to describe 
their comfort perception and the technical 
characteristics of their dwelling in order to 
guarantee a good interpretation of these 
questions by the respondents. 
The second step has been the Test of the 
survey on other small groups of the studied 
population (with the planned format and 
sending method of the questionnaire). This 
allows to check the questionnaire and the 
planned statistical results analysis. When 
working with an online questionnaire, the test 
permits also to check the occurrence of the 
conditional questions and the record of the 
survey responses. 
Note also that the representativeness of the 
respondents according to the studied 
population and the validity of each respondent 
and question have to be checked at the end of 
the survey before statistically analysing the 
survey results. 

  



 

 
Table 2: potential factors influencing the satisfaction 

 
  
7. Conclusions 
 
Based on the measurement of specific 
satisfaction indicators and factors of influence, 

the proposed methodology should permit to 
efficiently evaluate the occupant’s satisfaction 
with high energy performance dwellings and 
the main factors which influence this 



 

satisfaction. An online questionnaire was 
applied to a large sample of 458 Walloon high 
performances houses (Belgium) as part of the 
MEASURE project. The questionnaire is 
available (in French) on the web: 
https://tools.uclouvain.be/limesurvey200/inde
x.php/129147/lang-fr. 
The results obtained by its application will be 
also available soon. 
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