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1 Executive Summary 

This deliverable is part of the project Holistic dEmand response Services for European residenTIAl communities 
(HESTIA), and it reports on the findings from task 1.2, performing an analysis of key energy-related behavioural 
aspects at the project pilots sites: Berchidda (Italy), Voorhout (the Netherlands) and Camille Claudel (France). The 
main aim of the task is to collect and analyse pilot specific data on users and their energy-related practices 
(behaviour), thus:  

 
A. Identify existing energy-related practices and how they are performed (and by whom) 
B. Understand people’s interest in changing their energy-related practices    
C. Identify the potential for change in energy-related practices 

 

The report is structured over 7 chapters, which engage with both the theoretical background used to design and 
analyse the survey, as well as chapters relating to the empirical findings, the limitations and general 
conclusions. Is specific:: 

Chapter 1 (executive summary) presents an overview of the report structure as well as a 
summary of the findings under the three areas of focus as outlined above. 

Chapter 2 gives an introduction to how the survey has been distributed in the pilots and the 
methods for doing so 

Chapter 3 presents the theoretical perspectives of the sociological theories of practice, setting 
out an explanation of what are perceived as energy-related practices of households, as well as 
discuss the concepts of temporality and rhythms. These relate to the flexibility of household 
practices and their potential for time-shifting. 

Chapter 4 presents an overview of the design of the survey instrument, explaining its scope, 
structure, format and methods used for reaching participants. 

Chapter 5 presents the empirical findings of the survey. The chapter is structured in three parts 
which represent the three sections of the survey that was provided to the participants 

Chapter 6 gives an overview of the limitations of the survey and presents a summary of 
conclusions 

Chapter 7 presents the references of the work cited and the 

Appendices section of the report, which involves a copy of the questionnaire sent to participants 
(in all languages), as well as details of findings and methods used for recruitment and 
dissemination of the survey 

Taken together the deliverables of the survey contribute to the construction of comprehensive profiles for each 
pilot, detailing users’ existing energy-related practices and the potential for changing energy-related practice to 
enable a flexible energy demand.  

The survey was distributed among occupants in the three pilots, gaining responses from 289 respondents. The 
findings from this task will feed into WP2, creating and defining the user engagement process.     
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The findings are summarised along the following themes (Chapter 5). 

 
• Socio-demographics, building typologies and technical installations 
• Household energy practices and meanings of home 
• Smart energy systems and everyday life at home 

 

Some key observations and trends from the survey results in relation to how occupants perform existing energy 
related practices and the potential for changing such, are:   

 

Everyday life under Covid-19 restrictions: 

• The ongoing Covid-19 pandemic and the imposed restrictions have resulted in a substantial amount of 
hours spent at home, in comparison to before the restrictions, across all pilots. Respondents do 
generally not expect to spend more time at home after Covid-19, compared to the hours spent at 
home before the pandemic. Remarkably, across all pilots most respondents do not expect their 
energy-related practices to change as a result of the Covid-19 restrictions, although a substantial 
percentage indicate that shopping (26%) and the use of ICT (26%) will have changed.    

Comfort: 
• Heating and cooling are performed using different technologies - and in the case of cooling often in a 

mix of several solutions (external shading, opening windows/doors, electric fans etc.). In Voorhout and 
Camille Claudel, a majority of respondents have central heating and respondents are generally more in 
control of temperature settings (in contrast to Berchidda). The frequency of when cooling is performed 
differ across pilots, with highest frequency in Berchidda. Across all pilots, respondents generally 
indicate that they would find it somewhat easy to change the ways and times that they heat and cool 
their homes. 

• Comfort is found to be a prevalent social norm amongst householders across all pilots, with different 
expressions across the pilots, both relating to the  material (and sensory) and immaterial (emotional 
and cognitive) experience amongst householders . 

• Comfort is associated with the use of smart energy technologies. 76% of respondents overall suggest 
that smart energy technologies are supposed to make life more comfortable at home 

 

Identified practices which might be easier to change: 

The practices that respondents indicated that might be easier to change to respond to DR requirements were: 

• Doing the laundry and its associated practices (such as drying clothes and ironing) 
• Times of heating 
• Ways of cooling 

 
Heating and cooling present a good opportunity for DR interventions, since respondents are overall positive 
toward amending some of the parameters of their practices, such as reconsider the length of time they usually 
heat their home or they ways in which they cool their homes. Doing the laundry, along with some of its 
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associated practices, such as drying the clothes and ironing, is found to be a practice that households are willing 
reconsider as it can be done relatively independently in comparison to other practices that require coordination 
or synchronisation with other people or societal rhythms.  

Identified practices which might be challenging to change: 

The practices that were highlighted, as more challenging to change for respondents across all pilots were: 

• dining (especially the times of dining),  
• the time and frequency of showering/bathing and the  
• use of ICTs for leisure.  

 

All these identified practices are bound to rhythms that people usually have with out-of-home engagements 
or relate in some way to the synchronisation of their routines with these of other members’ of the household. 
Also, they are practices that related to prevalent local social norms, such as for example the ‘normal’ times 
people eat dinner and when or how often they need to shower. Furthermore, the use of ICTs has increased 
during the Covid-19 restrictions, and as the findings indicate these are becoming central interactions of 
householders’ lives. We are uncertain, however, if participants engage in the use of ICTs for leisure 
individually or together with other members of their household, which would explain the difficulty for 
flexibility, since they would have to reply of others’ routines and daily schedules.  

Insights in regard to smart energy technologies and everyday practices: 

• Among all pilots, respondents express that they know what smart energy technologies are. The trend 
is somewhat different in terms of actual ownership of smart energy devices, with a majority of 
respondents in Berchidda and Camille Claudel indicating that they do not have any smart energy 
technologies. The perception of the potential benefits of smart energy technologies is however quite 
positive among all respondents. The respondents expect that smart energy technologies can bring 
monetary and energy savings. Expectations are more mixed in relation to the potential benefits of 
saving time or enabling caring for others.  

• In relation to monitoring of energy consumption, a large percentage of respondents indicate that they 
never do so. The frequency of checking energy consumption, among those who do so is on a monthly 
basis. In Voorhout and Camille Claudel, energy monitoring seems to be a gendered activity mostly 
conducted by male respondents. This activity is more equal amongst genders in Berchidda.  

• Most respondents regard their utility company as the primary source, if they need help or advice in 
relation to energy monitoring or their energy system in general. Preferences for choice of medium for 
monitoring or planning energy consumption are either by a smart phone application or a fixed device in 
the home.  

  



 

11 

 

 

2 Introduction and context for D1.2 

This deliverable D1.2 is the outcome of task T1.2. The aim is to develop a socio-demographic understanding of 
the residents at the pilot sites, and an analysis of key user energy-related behavioural aspects. A survey has 
been designed and distributed among residents at the three pilot sites in the Hestia project in order to 
investigate a) how occupants perform existing energy-related practices, b) their interest in changing behaviour 
and finally c) identify the potential domains for behavioural change in order to accommodate a flexible energy 
demand. Based on this analysis, the aim of D1.2 is to develop a profile of each pilot sites, which can feed into 
the task of WP2 defining the general user engagement process.   

In the remaining parts of this introductory chapter, we will present the overall scope of the report and introduce 
the actual recruitment and dissemination methods of the three pilot sites. This is followed by a presentation of 
the theoretical framework (Ch. 3), which informs the design of the household survey (Ch. 4). Then, we present 
the empirical findings of the survey as well as the analysis of possible areas for improving efficiency and 
targeting household interventions (Ch. 5). The report ends with the conclusions and a discussion of the 
limitations of the survey results (Ch. 6). 

 2.1 Scope and objectives of the report 

This deliverable reports on the findings of the household survey that was conducted in the three pilot sites of 
Hestia, which is Task 1.2 of WP1. The survey was the first Hestia interaction with residents from the pilots. Its 
aim was to satisfy two purposes: 

1. To generate profiles of the users as represented in the three pilots (including a socio-
economic, demographic and socio-cultural understanding of people) and 

2. To identify potential areas for energy efficiency improvements which can be adopted by the 
DR solutions that will be developed by Hestia 

In more detail, Task 1.2 follows a systematic approach to perform an analysis of key user energy-related 
behaviour aspects in the Hestia pilot sites. More precisely, the task is concerned with the design and execution 
of a household survey for the potential users, at each of the pilot sites, in order to identify: 

a) Existing everyday energy practices 
b) Interest in energy behaviour change 
c) Domains for potential energy changes 

The survey is based on a practice-theoretical framework (see Ch. 3), which means that the study focuses on the 
energy-related practices performed by householders at the three pilot sites. Following from this, energy 
behaviour changes are understood as changes in how everyday energy-related practices are performed by 
people, e.g. changes in practices related to laundering, cooking, showering and cooling. Thus, in addition to 
documenting existing energy practices at the three sites, the survey also explores what residents think about 
changing their existing practices and, on basis of this, identifies domains of energy practices open for possible 
changes in relation to demand response. 
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In sum, the results of the analysis contribute to the creation of pilot profiles of household energy practices and, 
accordingly, domains for potential energy changes. The output of this task feeds into WP2, in specific, to the 
definition of the user engagement process of the participating households.  

2.2 HESTIA pilot sites 

There are three residential pilot sites selected for Hestia: 

• The Berchidda municipality, Italy 
• The Camille Claudel district, France 
• The Voorhout district, The Netherlands 

The three pilots have been introduced in deliverables D2.1 and D1.1 in terms of their overall climatic, socio-
cultural, geographic and infrastructural characteristics. The remaining part of this section reports on how the 
survey was distributed at the pilots, and the methods used for recruiting respondents.  

2.2.1 The Berchidda municipality, Italy 

2.2.1.1 Recruitment and distribution of the survey 

The recruitment of survey respondents was mediated by GridAbility together with the Municipality of 
Berchidda. Prior to distributing the survey , the Municipality head of communication recruited four testers 
(himself included) to give early feedback on the design of the survey.  

The survey was disseminated online via the Facebook page of the Municipality, which has over 2000 followers. 
It was also featured in the local press. GridAbility provided text for the social media post. In addition, three out 
of four testers have a large local network thanks to their work or volunteering activities, and they supported 
informally the spread of the survey. The online appearances of the survey can be found below: 

https://www.facebook.com/comunediberchidda/photos/a.1035094619918769/4031477423613792/   

https://www.facebook.com/comunediberchidda/photos/a.1035094619918769/4038158876278980/   

https://www.logudorolive.it/berchidda-al-via-un-sondaggio-online-sulla-transizione-energetica/   

The survey was distributed on the 8th of May and responses were collected until the 11th of May.  

2.2.1.2 Response rate 

In total, 218 people opened the survey and completed at least some part of it, which corresponds to ~7% of 
inhabitants in Berchidda. Among them, 77 completed the survey in full, and 28 gave their contact for further 
interactions with Hestia. Considering the short time window available to complete the survey for the purpose of 
this report, the Berchidda population was highly engaged.  

 

https://www.facebook.com/comunediberchidda/photos/a.1035094619918769/4031477423613792/
https://www.facebook.com/comunediberchidda/photos/a.1035094619918769/4038158876278980/
https://www.logudorolive.it/berchidda-al-via-un-sondaggio-online-sulla-transizione-energetica/
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2.2.2 The Camille Claudel district, France 

2.2.2.1 Recruitment and distribution of the survey 

The survey was initially sent to 25 occupants who had participated in a previous survey (performed by the local 
municipality). These occupants had agreed to be contacted for future information regarding the topic of energy 
in the Camille Claudel district.  

Second, the survey link was published on the websites run by the City of Palaiseau and Communauté Paris-
Saclay. The online appearance of the survey can be found here: 

http://www.paris-saclay.com/fonctionnalites/actualites-109/palaiseau-experimentation-energetique-
europeenne-5267.html?cHash=1b21c805fc9a564b4ace831ead39d885  

Third, the survey link was distributed among 222 members of the local neighbourhood council, who were also 
encouraged to distribute the survey link among occupants in local (but privately closed) Facebook groups.  

2.2.2.2 Response rate 

The exact response rate is unknown, as the means for distributing the survey have been public websites and 
(closed) Facebook groups. Given that the Camille Claudel District consists of approximately 1500 dwellings (+ 
500 apartments for students), the calculated response rate is approximately 3% (given that respondents 
represent households and not the number of people) 

2.2.3 The Voorhout district, The Netherlands 

2.2.3.1 Recruitment and distribution of the survey 

Hestia partner 4EYF and the local district developer Van der Hulst supplied the physical addresses of the homes 
involved, allowing the pilot site partner DW to compose a physical letter and distribute it among the residents. 
The letter entailed information about the nature of the Hestia project and its relation to Van der Hulst, 4YEF and 
also described what the survey would look like. A QR code and short URL were included for occupants to find 
the survey online. (See Appendix 19  [in Dutch].) In addition to the letter, DW created a video that introduced the 
Hestia project again and gave an overview of what the project would entail for participating residents. The idea 
behind sending the video introduction out at that point was to let it serve as a reminder for the survey. 
However, the email happened to be sent out later than originally planned, though it did lead to a few more 
respondents on the day after the survey results were due. 

2.2.3.2 Response rate 

In the end, 21 out of 33 householders responded to the survey getting a response rate of 70 %. Also, 12 of 
those respondents have stated that they wish to be contacted for further interactions or information about 
Hestia. While the total population in Voorhout is described to consist of 46 households in the Hestia Grant 
Agreement, it should be noted that 13 of these are yet to be build. Thus, the total population at the time of the 
survey was  33 households. 
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3 Theoretical framework  

3.1 Overview 

This chapter presents the theoretical and conceptual backdrop that underpins the design of the household 
survey, as well as the analysis of the findings. Initially, everyday household energy-related practices are defined 
and discussed, in order to set and understand the context and the elements that comprise the householders’  
energy routines. Then, the temporality and rhythms of these household practices are examined, in order to help 
understand how energy demand is created in households in line with their internal temporal performances as 
well as the wider social dynamics that contribute to them  

3.2 Defining everyday household energy-related practices 

As we already pointed out in the previous Hestia deliverable D2.1 Criteria and guidelines for user recruitment and 
engagement process (Aggeli et al., 2021), there are different ways to understand energy demand in regard to 
households. Some of these include the conception of energy demand as an outcome of individual behaviour, 
energy demand as a result of the advancement of technological infrastructures and appliances, or energy 
demand as an outcome of socio-technical change (Cass & Shove 2017). Another perspective, the one Hestia 
adopts, is the understanding of energy demand as an outcome of the ‘interwoven social practices’ (Walker 
2014, p. 49) which our communities consist of. Theories of practice recognise that ‘energy is used not for its 
own sake, but as part of, and in the course of, accomplishing social practices, examples of which might include 
cooking, commuting to work, watching TV or conducting meetings’ (Shove & Walker 2014, p. 42). So, energy 
consumption is an outcome of people being occupied with activities (practices) that are meaningful to them and 
part of their daily doings, and which they rarely think about in terms of energy consumption. In most cases, 
energy consumption is therefore an “invisible” part of their daily life at home or other places. 

From the perspective of practice theories, as developed by authors such as Schatzki (1996), Reckwitz (2002) 
and Shove & Pantzar (2005), social practices are entities of collective and coordinated activities. Social practices 
are reproduced and transformed through their performance of individuals. Practices are constituted by 
heterogeneous elements that are integrated through the performance of the practices. Examples of elements 
are bodily or mental activities, things, and know-how. Shove & Pantzar (2005) summarise these elements into 
three main groups: materials, meaning and competence. Thus, an energy-consuming practices are involving 
many elements that are important for the performance of these practices. For instance, the practice of doing 
the laundry includes: materials such as the washing machine, water, energy, detergents and the washing 
clothes; competences such as the skills of operating the washing machine, sorting clothes by type of textile and 
colour, or know-how about how to dose detergent correctly; meanings such as understandings of cleanliness 
and hygiene (e.g. related to deciding when clothes “needs” to be washed), “freshness” and smell, and 
environmental concerns (e.g. for the choice of water temperature, type of detergent or the choice between 
drying clothes in a tumble dryer or on a clothes-line). When focus is on changing practices and habits from an 
environmental point of view, as in Hestia, an important implication of practice theories is that in order to change 
practices, one ideally has to address all three elements to ensure a thorough and lasting change. Addressing 
only one element, e.g. the element of meaning, through environmental campaigns aimed at motivating people 
to consume in a greener way is not likely to succeed if the other elements are not addressed as well. For 
instance, even if people are motivated by a campaign on “greening washing” to avoid using the tumble dryer to 
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save energy, this might be impossible to do if they do not have the space in their home or on the premise to dry 
the clothes on a clothesline. 

In the survey reported in this deliverable, we have chosen to focus primarily on energy-related household 
practices that are 1) performed within the home and 2) are related to the use of appliances (e.g. dishwasher, 
washing machine or iron) or other types of technologies (e.g. the heating or cooling system). Also, we have in 
most cases chosen practices with relatively high levels of energy consumption related to their performance, 
such as cooking, dishwashing and laundering. Such practices represent a particular potential with regard to 
time-shifting the energy consumption of households through demand response. 

 3.3 Temporality and rhythms 

Hestia focuses on demand response, which is essentially about changing the time patterns (temporality) of 
energy consumption, and thereby the timing of the performance of everyday household energy-related 
practices. As demand response strategies in this way have implications on the temporal organisation of the 
everyday life of householders, it is important to introduce a number of key concepts related to how to 
understand the temporality and rhythms of everyday life at home. 

Some types of energy consumption might be time shifted without radical implications for the everyday 
practices of the householders. One often mentioned example is DR related to heating of homes. In the EU 
project RESPOND, such an automated and remotely controlled DR scheme was tested in Danish homes 
supplied with district heating (Christensen et al., 2020). The households were subject to a temperature setback 
in the morning hours, and the study found that the negative implications of this for the householders’ 
experienced level of temperature comfort were limited. However, the study also pointed to a need for 
households to be able to intervene with automated systems as the one trialled in RESPOND. People’s daily 
routines vary from day to day, and while most RESPOND participants left home in the morning, and therefore 
did not experience the temperature drop in the late morning as a major problem, some householders did 
occasionally stay at home (e.g. due occasional night shifts at work) and therefore found the temperature in the 
morning uncomfortable cold and were annoyed by not having the possibility to interrupt the DR scheme on 
such days. A key message from the RESPOND project was therefore that even if heating belongs to a category 
of energy consumption, which might be less closely correlated with the performance of practices, and thereby 
more “flexible” for time-shifting, the change in temperature during hours with setback will still be noticeable for 
the residents and might in certain situations intervene with their daily life if this does not follow the temporal 
rhythm of the DR programme. 

The ambition of applying DR in homes are furthered complicated by the fact that most types of energy 
consumption are directly linked to (synchronous with) the performance of energy-related practices, such as 
cooking, ironing, showering, using computers, watching television, vacuum cleaning, etc. Time-shifting these 
types of energy consumption involves shifting practices in time, and DR programmes targeting such energy 
consumption are therefore having a very direct impact on the everyday temporality of households. For this 
reason, it is important to get a better understanding of the rhythms of these practices and how they relate to 
other activities of the household. The remaining part of this chapter will focus on presenting key concepts for 
understanding these patterns and relationships. 
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3.3.1 Hot and cold spots 

The everyday “timescape” (Adam 1998) of households typically follows some general patterns that might be 
likened to waves or the ebb and flow of tides. Some hours of the day tend to be busy with many activities 
occurring at the same time, and often involving a lot of coordination between people and their doings, while 
other hours are more relaxed and with less intensity of activities. Southerton (2003) have developed the 
concepts of “cold spots” and “hot spots” to designate the different temporalities of the daily life. Hot spots are 
predictable periods of the day that precede institutionally timed events such as meals, work and school time. 
They are intense in the number of activities performed within a limited time period and often involve multi-
tasking. An example can be the morning hours of families with the many activities of getting children up, taking 
showers, preparing breakfast and preparing for the day at school and work. In contrast to hot spots, cold spots 
are periods of low activity associated with ‘quality time’, ‘potter time’ or ‘bonding time’. They are of relative long 
duration and typically spent on meaningful social activities. There exists an important connection between cold 
and hot spots as hot spots are “practical arrangements that permit the generation of cold spots or blocks of 
time released from necessary tasks” and “attempts to gain control over the temporal rhythms of daily life” 
(Ibid., p. 19-20). As DR involves shifting practices in time, it is important to take such time patterns into account. 
For instance, a study of a Danish Time-of-Use electricity pricing trial showed that time-shifting activities such 
as laundering was regarded as particular problematic if this threatened the ‘quietness’ of cold spots (Friis & 
Christensen, 2016).  

3.3.2 The complexity of household rhythms 

Different rhythms of practices play out in the households. First, there are the temporal rhythms of the individual 
practices. A practice comes with its own practice-time profile with “embedded conventions of duration, 
sequence and timing associated with the competent performance of a practice” (Shove 2009, p. 24). Preparing 
and having dinner, for example, implies a certain sequence of activities from shopping groceries over cooking 
and eating to clearing the table and do the dishes. This is a fixed sequence of activities that only to a very 
limited extent can be changed. Also, different practices are associated with different expectations with regard 
to duration. In families, the weekday cooking might be associated with limited time resources and an attempt to 
do it “as fast as possible” (making it a hot spot), whereas having the dinner is often associated with conventions 
about how the family members should stay at the table for a longer duration and be present in conversation 
over the table (cold spot). Also, many practices come with conventions of timing – as in the case of the family 
meal in the evening which, in many families, happens at the same time every day. Some practices are clearly 
more fixed in their timing than others. Having dinner is an example of the former, whereas the timing of other 
practices such as gaming or vacuum cleaning might be less fixed. When developing DR solutions, it is important 
to take the aspects of duration, sequence and timing into consideration when deciding which practices to target 
for time shifting and how. 

Second, the interrelations between practices are another important aspect of everyday temporality. Everyday 
practices are often interrelated, either as bundles or complexes of practices. In practice bundles, practices exist 
separately but share aspects of time and/or space (Pantzar & Shove, 2010). An example is listening to the radio 
while cooking. In practice complexes, practices are co-dependent by being functionally integrated in terms of 
sequence, synchronization, proximity or co-existence (Shove, Pantzar, & Watson, 2012). An example of this 
could be the practice of hosting guest for dinner, which in most cases are dependent of a number of separate 
practices to be performed before visits, such as cleaning the home, do shopping and cooking. Practices 
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integrated in complexes are less flexible for time shifting than practices that are only loosely connected in 
bundles. The former type of practices also involves more coordination and (exact) timing than the latter. 

Third, institutional rhythms play a key role in defining the rhythms of the household. Institutional rhythms are 
collective by nature and examples are working hours, school hours and opening hours of shops (Southerton 
2012). As this is collective rhythms, individuals and families will find it hard to “escape” these rhythms and 
many efforts are put into planning and coordinating the daily life of the household according to such 
institutional rhythms. For example, morning routines and the timing of breakfast on weekdays are to a high 
extent determined by the hours of work and school. Similarly, the timing of dinner is typically defined by 
institutional rhythms related to end of school/work hours and the timing of other collective activities such as 
sports that family members might participate in during evening hours. Thus, institutional rhythms play an 
important role for the flexibility of everyday practices when it comes to DR programmes. Households with 
family members engaged in many collective and time-inflexible activities will, overall, find it harder to time shift 
practices than households with family members involved in few collective activities. This is among the reasons 
why studies indicate that “empty nesters” and retired people more often find it possible to time-shift everyday 
practices than families with young children (Nicholls & Strengers 2015).  

Fourth, and finally, the everyday temporality of households is affected by the relation between social and natural 
rhythms (Walker 2014). One example of a natural rhythm is the daily and annual sun cycle, which has a direct 
impact on what and when we do things like sleeping, staying outside and performing many sports activities. 
Another natural rhythm relates to weather, which also affects many daily activities with relevance for the 
discussion of DR. The impact of natural rhythms can be both beneficial for and a challenge to the aim of time-
shifting consumption. An example of the first is from a Danish study of prosumers with rooftop PVs, who in 
general found it easy to time-shift their laundering to days with sunshine (and much PV power), as this would 
also make it possible for them to dry the clothes outdoors (Christensen et al., 2017). So, essentially, they 
adopted the habit of doing their laundry on days with sunshine. In contrast, the previously mentioned study of 
Time-of-Use electricity pricing (Friis & Christensen 2015) found that the changing weather was a challenge for 
people who tried to shift their laundering to hours with low electricity prices, as this did not necessarily coincide 
with days with good weather for drying clothes outdoor (which is a common habit in Denmark). In other words, 
DR solutions integrating the natural rhythms of sun and weather into its design can be expected to be more 
successful. 

3.3.3 Synchronisation 

In order to understand how practices are coordinated across this multiplicity of rhythms in the everyday life of 
individuals and households, the concept of synchronization plays a key role. Synchronicity is “concerned with the 
relationships between rhythms, how they are matched or free running, locked together or disconnected, 
synchronous or asynchronous” (Walker 2014). As time-shifting of practices is about shifting existing and 
routinised practices in time, it is essentially about desynchronizing an activity from one set of practices and 
resynchronize it with another set of practices; e.g. shifting from the old routine of starting the dishwasher right 
after dinner and emptying it right before breakfast to a new routine of starting it in the afternoon and emptying 
it before dinner. Or, in other terms, to time-shift practices involves changing the everyday temporality through 
decoupling and re-coupling practices in new constellations. 
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4 The household survey design and scope 

4.1 Overview 

This chapter presents an outline of the design of the survey, including details on its scope, structure and 
objectives, and an overview of the dissemination targets that were considered. Please note that the actual 
methods of dissemination, along with the recruitment are described in Chapter 2, section 2.2. 

4.2 The design of the survey  

The household survey was lead by the research team of AAU, but facilitated and designed in collaboration with 
all pilot partners. It has involved several iterations and versions of the survey, which were discussed and 
reviewed in WP1 and sometimes WP2 monthly partner meetings, as well as in focused survey meetings held 
with each pilot partner, and through a series of emails and written documents. The perspective of local 
stakeholders (e.g. municipalities),important for the dissemination of the survey, has also been considered and 
incorporated, as they are the mediators with the local community. The survey was tested with a few local 
volunteers before the final dissemination, which allowed for more comments and culture or site specific 
observations to be considered before the final version. Therefore, the survey has been approved and validated 
by both the relevant Hestia partners as well as local stakeholders who represent the voice of the local 
community.  

4.2.1 Scope 

First of all, the purpose of the household survey was to map and analyse the range and characteristics of 
energy-related practices of householders in each of the three pilots. In order to achieve this, it was important to 
identify and consider the socio-demographics of each pilot, along with information about the homes’ 
characteristics (e.g age and energy infrastructure), as well as details about the ways in which householders 
perform everyday energy-related practices, such as heating or cooling their homes, washing etc. 

The survey was designed to investigate possible patterns of everyday energy-related practices amongst the 
pilots, as well as map the synchronicity and multi-tasking of these practices in the household. We were 
concerned with how people generate energy demand in their homes through their everyday engagement with 
household practices performed within the home, or coordinated with external, societal and institutional 
activities. Furthemore, the intention was to focus on the current period of Covid-19 restrictions, in which people 
are spending, on average, longer time at home. We were interested in understanding if, how and to what extent 
these restrictions have contributed to changes in everyday household energy-related practices. Further to that, 
we were trying to explore whether these changes, if present, are perceived by householders as ones that could 
be sustained in the near and longterm future and how they might affect energy demand and response in the 
residential domain. 

4.2.2 Structure 

The survey is structured in three parts: 

Part 1: General information about you and your dwelling 
Part 2: Your everyday household routines and energy use 
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Part 3: Living with energy systems 

The survey began with a general introduction about the Hestia project, explaining its objectives and providing 
more information about the process of completing the survey, e.g. that participation is voluntary and stating the 
option to remain anonymous. However, since the engagement strategy for Hestia is designed to attract long-
term participants, who will follow the project from beginning to end, the notes in the introduction of the survey 
suggested this opportunity to participants, and explained that we would appreciate if they chose to continue 
their engagement through further planned interactions. In order to achieve this, a section at the end of the 
questionnaire was designed to ask for participants’ name and contact details in case they would be interested 
in further interactions.  

The purpose of the three parts was to create thematic sections in order to help participants navigate through 
the survey with a clear narrative.  

Part 1 involved mostly multiple-choice questions in regard to demographics and household composition, home 
ownership, characteristics of the home people live in, questions about the time they have lived in their current 
home, as well as questions about the technical infrastructure, such as the heating systems. It is important to 
notice that due to the uniformity of the housing stock in two out of the three pilot sites, some questions 
regarding energy infrastructure were left out in the questionnaire for these sites, since we already knew that 
these homes were all identical or the pilot partners had already provided that information. The greatest 
diversity in characteristics and infrastructure of homes was anticipated in the Italian pilot site, and therefore the 
part 1 section for the Italian survey was slightly larger in order to accommodate to this. 

Part 2 involved questions about households’ everyday energy-related routines at home. The section started 
with an open question which asked what home means to people. This question was designed to let people 
freely express how they experience home and its significance in their lives. In short, this question was targeted 
at a first understanding of the meanings people put in the concept of home and how this relates to the material 
aspects of the home (and also their tacit understandings of what home is). It was also a useful point for 
understanding whether the visions that (technical) experts employ about how (smart) home is to be 
experienced will coincide or intersect in any way with the actual experience that people have of their own home. 
Furthermore, it would be useful for our research to understand whether issues such as comfort, convenience, 
privacy etc. are expressed, and in what ways, as elements of their perceived ‘ideal’ and/or desired home. Part 2 
also contained questions which attempted to understand some of the current conditions of living at home 
during the Covid-19 restrictions, such as how long they have been spending at home in comparison with the 
pre-pandemic period, whether they have worked more at home than before and also attempted to map 
anticipations for the near future in regard to these changed conditions. These questions were meant to set a 
basic understanding and to start to trace any possible patterns between the pilots. Furthermore, the questions 
aimed to uncover any possible variations of everyday energy-related practices (such as times of heating, 
cooking a meal or bathing) amongst the three different locations of the study. 

Finally, Part 3 involved questions about the ways in which householders live with technology and energy 
systems at home. It mapped the existence of smart energy technologies in each pilot, but most importantly it 
attempted to identify people’s perception of energy technologies and devices and the ways in which they use 
them to perform different everyday practices. We were interested in understanding how meanings of smart 
technologies relate to everyday life practices, for example how do people perceive the role of smart meters and 
other devices at home, and, in addition, in what ways do these devices and technologies shape their practices.  
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Each part was introduced with a small paragraph which explained the content to follow and the purpose of the 
section. At the end of the survey the participants were given an opportunity to leave their name and contact 
details if they wished to be involved in upcoming Hestia interactions.  

4.2.3 GDPR and incentives 

In order to ensure that the household survey followed rules of data privacy and GDPR, several measures were 
taken in preparing the survey. The landing page (first page of the survey) provided respondents with 
information about data privacy and GDPR, stating that responses are anonymous (unless the respondents 
choose to give their name and contact details at the end of the survey) and only are to be used for research 
purposes. Furthermore, respondents were informed about storage of data (stored at Aalborg University) and 
that their anonymized data only were to be shared with specific pilot partners:  

• Camille Claudel: Électricité de France, Communauté d’agglomération Paris-Saclay and Münster 
Technologal University, Ireland 

• Berchidda: Sinloc – Sistema Iniziative Locali SpA, Grid Ability Scarl, Midac Spa, AXPO Energy Solutions 
Italia – Societa per Azioni and Münster Technologal University, Ireland 

• Voorhout: DuneWorks BV, For Your Energy Freedom BV and Münster Technologal University, Ireland 

At the end of the survey, respondents were asked if they would give their name for further contact in relation to 
the project. If the answer was ‘no’, respondents were directed to a final page, thanking them for their 
participation and allowing for final comments. If respondents agreed (by answering ‘yes’) to further contact, 
additional GDPR information were presented to them. The purpose of providing the information was to detail 
how their general personal data were being stored, processed and shared. Furthermore, respondents were 
informed about their rights to data, whom to contact in case of doubt or if they wished to exercise their rights. 
Finally, respondents were asked to actively mark their consent. Once having done so, respondents were 
directed to a page where they could fill in general personal information (name, phone and e-mail).  

GDPR preparations were drafted by AAU and finalized in close collaboration with the relevant pilot partners to 
ensure that local personal data rules were followed.     

Finally, an incentive was offered in two of the three pilot sites (Voorhout and Camille Claudel). The incentive 
consisted of a draw among respondents to a local gift card (worth 100 euros). The provision of an incentive can 
service the purpose of limiting the number of non-responses, but at the same time it can create a skewed 
representation, as some people would then be more likely to participate than others. Please see Chapter 6 for 
an analytical overview of further limitations of the survey.  

4.3 Dissemination format and methods 

After consultation with the pilot partners, during which several options regarding format and dissemination 
were discussed, it was decided that the survey should be an online version, which can be shared via a weblink 
(URL), through digital platforms or emailed directly to participants. All pilot partners, including local 
stakeholders, agreed that the digital format is more appropriate, especially during the pandemic restrictions, 
and they suggested different options for dissemination, such as posting on What’sApp groups, on Facebook 
pages and through the municipalities’ communication channels. However, due to different challenges during 
the time of the survey dissemination, methods for reaching participants were slightly amended in some cases, 
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such as in the Dutch pilot where respondents were sent a letter in the post (Appendix 18). Exact details of 
dissemination from each pilot can be seen in Chapter 2, section 2.2.  
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5 Survey findings and analysis 

 5.1 Overview 

This chapter presents the results of the survey that has been distributed among householders in the three 
pilots. The findings are presented under three main categories, which correspond to the three sections in which 
the survey was structured: 

1. Socio-demographics, building typologies, household characteristics and technical installations 
2. Households energy-related practices 
3. Smart energy systems and everyday life at home 

Each section initially describes the data that have been gathered from the survey through a combination of 
descriptive text and tables or graphs. The findings are analysed alongside the presentation of data, and 
preliminary conclusions or insights are drawn at the end of each of the three sections.  

5.2 Socio-demographics, building typologies and technical installations 

The following section provides insights on basic socio-demographic variables such as gender, age, educational 
and occupational background. Furthermore, the report presents information gathered on building typologies, 
heating and cooling installations and appliances in the home. This information is useful for assessing the results 
of the sample and will also provide useful information for constructing pilot profiles to be used in the later 
analysis of energy-related practices. 

5.2.1 Age, gender and diversity 

 

 Berchidda Voorhout Camille Claudel Total 

No. of respondents 215 23 51 289 

Completed 76 18 21 115 

Partially completed 139 5 30 174 

Table 1: Overall number of survey respondents 

Table 1 displays the total number of respondents, including all those who have answered the survey either 
completely or partially. The total sample size is 289 participants, of whom 39,7 % have completed the entire 
survey. Partially completed answers have been included in the sample given that important information 
remains, despite ‘early drop-outs’. In chapter 6, our assessment of the limitations of the approach is presented. 
Furthermore, representation is indicated in tables throughout the sections.  
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Figure 1: Age of respondents (Rounding to one decimal has been applied, thus not adding to 100%), n=219 

Figure 1 presents the age distribution among respondents. In the total sample, most respondents are between 
30-70 in age, and while Camille Claudel (61% under 50 years) and Berchidda (58% under 50 years) have a 
slightly younger sample, Voorhout presents a quite older sample (78% older than 50 years). Giving the unequal 
amount of respondents among the pilots (see table 1), the total sample is more diverse in relation to age 
distribution, but within each pilot there remains some lack of representation from some age groups. 

Gender (Respondent) Berchidda [%] Voorhout [%] Camille Claudel [%] 

Male 44% 68% 55% 

Female 52% 32% 35% 

Other 0% 0% 3% 

Prefer not to say 4% 0% 6% 

Table 2: Gender distribution of respondents (Rounding to one decimal has been applied, thus not adding to 100%) n=220   

Regarding representation of gender in the sample, we find a bias towards men in Voorhout (68%) and Camille 
Claudel (55%). In Berchidda, the sample is close to an equal representation of gender (52% women and 44% 
men). Given the overrepresentation of respondents from Berchidda, the total sample has an equal 
representation of men and women (48% each, the last 4% preferring not to answer).  
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No. of adults Berchidda [%] Voorhout [%] Camille Claudel [%] 

1 14% 19% 18% 

2 53% 71% 75% 

3 22% 10% 4% 

4 10% 0% 4% 

5 2% 0% 0% 

Table 3: Percentage of the number of adults living in households across the three pilots (Rounding to one decimal has been applied, 
thus not adding to 100 %) n=211   

Table 3 shows the number of adults living in the households. In Voorhout (90%) and Camille Claudel (93%), there 
seems to be an overrepresentation of 1 and 2 person households, while the sample from Berchidda have 
roughly 1/3 of households with 3 or more adults living together. This could indicate different family structures 
across the pilots. Table 4 provides additional insights on this, showing that most respondents live with a 
partner.  

 

Living with a partner Berchidda [%] Voorhout [%] Camille Claudel [%] 

Yes 76% 86% 71% 

No 23% 14% 18% 

Prefer not to say 1% 0% 11% 

Table 4: Percentage of adults living with a partner (Rounding to one decimal has been applied, thus not adding to 100 %) n=213 

Overall, across all pilots, there is a low representation of people who have children under the age of 18 living at 
home (see table 1 in the appendix). Roughly 2/3 of the respondents indicate this. Also, the representation of 
female respondents living alone is quite high in the Dutch pilot (43% of female respondents living alone, 3 
respondents in actual numbers), followed by 17% (2 respondents in actual numbers) of female respondents 
living alone in the French pilot and 15% (13 respondents in actual numbers) of female respondents living alone 
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in the Italian pilot. The overall representation of women living alone across all pilots is 18% (19 respondents in 
actual numbers), whereas men living alone present a 12% (12 respondents in actual numbers). Men and women 
overall in the sample tend to live with partners (79% of the men, and 75% of the women). The percentage of 
female respondents answering that they live alone in Voorhout and Camille Claudel has to be seen in the light 
of the actual numbers of respondents (and the low representation of female respondents). Finally, 13% of 
female respondents overall across pilots are retired, as opposed to 22% of male respondents.  

5.2.2 Education and occupation 

This section provides basic information of the educational level and current occupational status among the 
respondents. The majority of the people (approximately 60% overall) are in paid work. Camille Claudel has the 
highest percentage of employment amongst respondents (68%), followed by Voorhout (62%) and Berchidda 
(58%). Therefore, the percentage of employment is quite uniform across all pilots. Furthermore, a high 
percentage of respondents indicate that they are pensioners. In Voorhout 24% of the respondents indicate that 
they are retired, in Camille Claudel the percentage is 29% and in Berchidda the percentage of retired 
respondents is 14% . This could be argued to be an overrepresentation of this specific group. On the other hand, 
other occupational groups are missing, such as students and unemployed.  On a macro-level, these groups 
usually constitute a rather substantial percentage of a population, but is lacking representation in this sample. 
Explanations to this lacking representation of certain groups could be related to pilot specific (e.g. high 
percentages of home ownership).  A few respondents have indicated that their current situation is less fixed, 
e.g. as seasonal worker or part-time employee. For more details on education and occupation, please see 
appendices 4 and 5.   

Current situation Berchidda [%] Voorhout [%] Camille Claudel [%] 

In paid work (including 
self-employed or 

family business) 

58% 62% 68% 

In education 1% 0% 0% 

Unemployed 5% 0% 0% 

Permanently sick or 
disabled 

1% 0% 0% 

Retired 14% 24% 29% 
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In community or military 
service 

0% 0% 0% 

"Stay-at-home" parent 
or spouse 

11% 5% 0% 

Prefer not to say 5% 5% 4% 

Other 5% 5% 0% 

Table 5: Current occupational status of the respondent (Rounding to one decimal has been applied, thus not adding to 100 %) n=204 

If the respondents indicated that they live with a partner, information was collected about the partner’s 
employment status. The findings show that the trend is similar to what observed for the respondents 
themselves, with most partners being either in paid work and (second-highest) pensioners. A difference worth 
noticing is the higher percentage of ‘stay-at-home’ parents or spouses, particularly in Voorhout (22%).  

Regarding the educational background of respondents, quite big differences are visible between the pilots, with 
a university degree representing the majority of respondents in Camille Claudel (71%) and primary/secondary 
education representing the majority of respondent in Berchidda (35%). The trend seems to be that Camille 
Claudel represents a higher educated sample, and Berchidda a sample with lower educational background. 
Worth noticing is also the big percentage of technical educated respondents in Voorhout (42%) and a relatively 
low percentage of university degree education (10%). 

 

5.2.3 Building typology, household composition and characteristics 

Household characteristics, such as household size, composition and dynamics between its members are 
shaping the way that energy is consumed at home (Energise 2017). It is therefore important to understand how 
different temporal, lifestyle-related and other variations in households facilitate specific energy consumption 
patterns. While it is difficult to reflect on the small sample of this household survey, it is important to report any 
emerging patterns in regard to similarities or obvious distinctions amongst similar household typologies 
amongst the pilots.  

Our findings suggest, as shown in table 3 in the previous section, that there is a high representation of two-
adult (usually partners) households across all three pilots. This is particularly the case in Voorhout with 86% of 
the respondents living with a partner and no children or other adults in the household. Also, the majority of 
people across the pilots own their home. Voorhout has 100% ownership, Berchidda is following close with 91% 
and Camille Claudel has an ownership of 82%. Detached homes (single or multi-storey) and terraced homes 
have a slightly higher ownership rate than apartments, which are mostly present in Camille Claudel. Home 
ownership has been found to help establish security, stability, independence and a flexible way of life in 
households as well as a feeling of being in control (Dupuis & Throns 1998; Troy 2000; Bate 2018). Furthermore, 
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people who own their homes have more agency in regards to decisions about energy amendments or upgrades 
of their home, compared to renters (Curtis, McCoy & Aravena 2018). There is an opportunity therefore to work 
closely with homeowners in the pilots in order to design and evaluate DR solutions that appeal to them and  
that they are relevant to their stage of life and aspirations for longterm living at their house. 

Furthermore, there is a large percentage of people, particularly in Berchidda (68%) , who have lived in their 
homes for longer than 11 years (see Appendix 9). The opposite trend is visible in Voorhout with all respondents 
having lived in their home for 2 years or less. This is again related to the status of the area as newly developed. 
Camille Claudel shows a somewhat more diverse picture with most respondents having lived in their current 
home for more than 3 years and a substantial amount (56%) indicating that they have lived in their home for 
more than 6 years. 64% of people who own their homes across all pilots have lived in their homes for 11 or 
more years. The percentage of owners who have lived longer than 11 years is particularly high in Berchidda 
(71%), in comparison to 21% of owners in Camille Claudel. Of course these percentages are not comparable, as 
respondents in Voorhout only moved into their homes 2 years ago and they have not had the chance to spend a 
long amount of time there yet. However, there are several opportunities with homeowners, and in particular 
those who have lived in their homes such as long time, to integrate more meaningful DR solutions, since they 
hold a long-term tacit knowledge of their homes and their surroundings. It would be interesting to explore how 
people that have lived long-term in their own homes envision a more efficient future, in comparison to those 
who live in newer, but already more efficient or technologically advanced homes.  

In regard to building typologies, table 6 below provides an overview of the distribution by type of home across 
the pilots.  Information for Voorhout was extracted prior to the survey, as all buildings in this pilot are known to 
be terraced houses. Furthermore, the categorisation differed among Berchidda and Camille Claudel, and 
different questions were therefore posed. In Berchidda, a majority (76%) of respondents live in detached houses 
(either single or multi storey), with a reverse picture visible in Camille Claudel (64% live in apartments). 

 

Building type Berchidda [%] Voorhout [%] 

Detached house (multi-storey) 57% 0% 

Detached house (single storey) 19% 0% 

Semi-detached house 9% 0% 

Terraced house 5% 100% 

Apartment in a house 3% 0% 
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Apartment in a multi-storey 
building 

8% 0% 

Don’t know 0% 0% 

Other 0% 0% 

Table 6 Building typologies. n=150* NB: Voorhout sample included prior to the survey as all buildings are terraced houses. The 
sample from Camille Claudel has been asked a separate question, as some categories of building typologies would not make sense 

in the local context. (Rounding to one decimal has been applied, thus not adding to 100 %)  

 

Table 7: Building typology Camille Claudel, n=28 

Respondents from detached homes (both single and multi-storey) answer that they turn on their heating on 
demand or according to when they feel cold, or following that, they usually turn on the heating in the evening. In 
opposition to this, respondents from apartments answer that they do not actively turn on or off their heating, 
responding to bodily experiences of temperature, but have a pre-set temperature in their thermostats, which 
manages the indoor climate. It is important to understand the specific socio-cultural and material 
arrangements that people use in order to regulate their heating and cooling practices in order to understand 
how better flexibility (e.g. time-shifting) can be achieved. 

Delving deeper into the building typologies across all three pilots (see table 8-9 in the appendix, it is shown that 
the majority of the building stock is constructed later than 1960, but noticeable differences among the pilots 
exist. Voorhout represent a very new building stock, with all houses constructed in 2019 or later. In Voorhout, 
homes are still being constructed and an additional 13 homes are expected to be finished by the end of the year 
(not included in this sample). Camille Claudel represent a slightly older building stock, with the majority (67%) 
being constructed in the period 2000-2019. However, a substantial amount of the homes (34%) are older, with 

Building type Camille Claudel [%] 

Individual house 32% 

Apartment 64% 

Don’t know 0% 

Other 4% 
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the period 1960-1979 being most prominent. Berchidda represents a more diverse building stock, with most 
homes (37%) being constructed between 1980-1999. A substantial amount is though also from 1960-1979 
(27%).  

In regard to the energy infrastructure of homes, namely heating and cooling installations, table 8-10 provide 
some information of this subject. Table 8 addresses the question of central heating and shows substantial 
differences across all three pilot sites. In Voorhout, all buildings have central heating and Camille Claudel is 
leaning towards most dwellings having central heating (63%). In Berchidda, the picture is more mixed, showing a 
split between central heating or not, and interestingly, a substantial percentage (19%) indicating that they do 
not know.   

Is the home centrally 
heated? 

Berchidda [%] Voorhout [%] Camille Claudel [%] 

Yes 41% 100% 63% 

No 41% 0% 37% 

Don’t know 19% 0% 0% 

Table 8: Percentage of centrally heated homes, n=160 * Dutch data based on existing knowledge. (Rounding to one decimal has 
been applied, thus not adding to 100 %) 

Another aspect on heating and cooling installations in the respondents’ homes is if they are able to control the 
temperature settings or not. Table 9 provides a diverse picture across the pilots. Once again, Voorhout stands 
out with 100% answering that they are able to do so, and a more mixed picture is visible in Berchidda (46% can 
perform control) and Camille Claudel (62% can perform control). This could indicate that very different heating 
and cooling installations are present here. 

Do you control 
temperature settings at 
home? 

Berchidda [%] Voorhout [%] Camille Claudel [%] 

Yes 46% 100% 62% 

No 52% 0% 27% 

Don’t know 2% 0% 4% 
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Other 0% 0% 8% 

Table 9: Control of temperature settings at home, n=166. (Rounding to one decimal has been applied, thus not adding to 100 %) 

Turning to cooling specifically, table 10  shows that contrary to heating installations, cooling is usually not 
conducted in a central manner. Instead, many households across the three pilots indicate that they do not use 
electric devices for cooling purposes and if they apply such devices, many respondents (e.g. in Berchidda) 
indicate that they are only used to cool the house partially.  

 

Is the home cooled 
evenly? 

Berchidda [%] Voorhout [%] Camille Claudel [%] 

Yes, it is cooled evenly 
through air-conditioning 

8% 19% 0% 

Yes, it is cooled evenly 
through other electric 
devices 

3% 14% 8% 

Yes, it is cooled evenly 
through a mix of air 
conditioning and other 
electric devices 

0% 5% 4% 

No, it is not cooled 
evenly, only partly using 
electric devices 

50% 0% 12% 

No, it is not cooled at all 
using electric devices 

34% 14% 73% 

Don’t know 3% 10% 4% 

Other 3% 38% 0% 

Table 10: Cooling of the home, n=167. (Rounding to one decimal has been applied, thus not adding to 100 %) 
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5.2.4 Overall observations 

In general, the total sample across the different pilots shows signs of diversity on a number of variables. While 
Berchidda represents a broader spectrum across different age groups, respondents from Voorhout are older 
and respondents from Camilla Claudel are slightly younger. A similar diversity is visible in relation to gender, 
where women are slightly more represented in Berchidda and contrary men are overrepresented in Voorhout 
and Camilla Claudel. In relation to household size, across all three pilots, smaller households seem dominant 
with 2 or less adults present. Berchidda represents a bit more households with 3 or more adults in comparison 
to the two other pilots. A limitation in the sample, which has to be taken into account, is the slightly high 
percentage of respondents without children (younger than 18) that live a home. This is evident across all pilots.  

In relation to educational background and occupational status, the sample also provides diversity, but a few 
things need to be taken into account when assessing the findings. Overall and across the pilots, the majority of 
respondents (and their partners) indicate that they are in paid work. Moreover, a high percentage indicate that 
they are retired, which has to be considered in the assessments of results. Furthermore, the sample seems to 
lack representation of students and unemployed people, but reasons for this could be related to the specific 
pilot areas (and their lack of cheap(er) accommodation). In relation to educational background, the pilots differ 
quite substantially, with Camille Claudel have a rather highly educated sample and contrary a lower educated 
sample in Berchidda. Interestingly, a rather large percentage of respondents from Voorhout have a technical 
and vocational background.  

Concerning building typology and heating/cooling installations, the sample also provides a diversified picture. 
Generally, the respondents live in either detached houses or apartments. Buildings are generally less than 50 
years old, with some being very recently built (e.g. in Voorhout and Camille Claudel). The size of dwellings also 
show diversity, and while homes are generally larger in Berchidda, they are smaller in Camille Claudel. The 
homes are, across all pilots, generally owned by the respondents (or their partners) and it seems that many 
respondents have lived in their home for a rather long time (especially in Berchidda and Camille Claudel). 
Voorhout is newly built, and occupants have thus not had the chance to live there for long. Heating and cooling 
installations differ and it seems that some pilots have more uniform installations (especially in relation to 
heating in Voorhout and Camille Claudel), with a more mix of different electrical appliances in relation to cooling.   

5.3 Household energy practices and meanings of home 

The following section responds to Part 2 of the survey, and it reports on findings regarding everyday energy-
related practices at home. It begins with an analysis of the respondents’ responses on the meaning of home, 
which have important implications in the ways in which they explain the lived experience of being at home. 
Comfort is directly implicated in meanings of home, as well as in understandings of ideal or ‘good’ home. The 
section reports on the practices that seem to be more ‘fixed’, i.e. difficult or challenging to change, as well as 
those that people consider more flexible or are willing to consider changing 

5.3.1 Meanings of home and comfort 

Home, in its physical and symbolic form, is a central  element of human life (Bate 2018). Further to numerous 
cultural studies about the meaning of home by its inhabitants and implications of identity, class and status (see 
for example (Mallett 2004; Somerville 1992), meanings of home, particularly those relating to comfort, have 
been linked with householders’ energy consumption practices (Madsen 2018; Madsen & Gram-Hanssen 2017). 
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How people feel in their homes, combined with the prevailing social norms of their community, are important 
factors to consider in the Hestia project, as they can reveal for example the different ways in which people 
respond materially and emotionally to the elements that shape their comfort and essentially generate their 
energy demand. Furthermore, the meanings of home that householders discuss can be linked to how they 
perceive technology in their lives as a material object (devices) and as context (surrounding our everyday life). 
Essentially the meanings of home that people hold contribute to their everyday homemaking (Aggeli 2021), 
which in addition is shaping (and being shaped by their energy demand.  

A place to feel comfortable (Luogo per stare a proprio agio) (respondent from Berchidda stating 

the meaning of home) 

A place for relaxation with comfort (Een plek voor ontspanning met comfort )(respondent from 

Voorhout stating the meaning of home) 

The findings of the survey reveal that householders’ meanings of home can be primarily categorised as: 

home as a safe and private place or shelter,  

home as a comfortable, personalised space and  

home as a familiar place for family and personal expression.  

The findings are consistent within all three pilots, with indications of these three characteristics evenly spread 
across the answers of all respondents. The findings point to a commonly accepted notion of comfort as a 
prevalent social norm amongst householders, one which is consistent with recent literature (Ouwehand & 
Bosch 2016; Aggeli 2021). Comfort, as a prevalent concept in the findings, is an accumulation of material and 
immaterial aspects, such as for example thermal comfort or feeling content with the temperature and lighting 
in the home, as well as familiarity with the space and relaxation (Ellsworth-Krebs 2017; Pink et al. 2013). 
Furthermore, comfort can sometimes be perceived by the level of control that householders feel that they have 
over the conditions in their homes, as well as a space-related quality, often linked to larger or well-designed 
spaces (Aggeli 2021). This can be exemplified by a participant’s suggestion that: 

‘I expected a certain […] comfort that was achieved in a sustainable way. The anticipated 

teething problems have come, solving them takes too much time. Especially during the cold 

periods of the year, the equipment does not provide the comfort I expected. It is difficult to 

maintain the living room at a constant temperature and the energy storage was already out of 

use within 1 year and not yet resolved.’ (respondent from Voorhout) 

The above comment was provided under the question asking for the meaning of home. Some participants 
chose to give some more pragmatic issues that they have found challenging in their homes, which they felt that 
came in the way of them experiencing a ‘good’ and comfortable home. Therefore the lack of comfort in the 



 

33 

 

home contributed to emotional tensions of householders which affected the way they experience home. A 
similar comment confirms this emotional response by the suggestions that: 

‘Expected a warm floor, but that is disappointing. Often suffer from cold feet while the 

thermostat is set to 22 degrees.’ (respondent from Voorhout) 

This comment suggests dissatisfaction of thermal comfort, as an important factor of how people experience 
home. On the other hand, a positive experience with thermal comfort brings about a high satisfaction about the 
quality of home: 

‘[…] now that I live there I find it very comfortable to live’ (respondent from Voorhout) 

The issues regarding lack of comfort were brought up by participants in the Dutch pilot who have been 
promised an efficient and comfortable home when they bought their homes about 2 years ago. The initial vision 
and promise they had from the developer have contributed to raised expectations about their lifestyle, an 
important element of which seems to be comfort. While systems were put in place to serve a seemingly 
smooth operation of indoor climate control, technical issues have made this challenging for some. For example: 

‘Expectations were high and disappointing in terms of energy generation’ 

‘Our expectations were: a carefree life, but due to the problems with technology that the 

contractor could not handle, it is not yet really comfortable and carefree.’ (respondent from 

Voorhout) 

What is uncertain is the way in which these participants understand comfort at home and how these might 
differ according to factorssuch as age, gender and socio-cultural background. It is challenging to define and 
satisfy comfort at home, particularly when socio-cultural and emotional aspects are considered, which 
contribute to the construction of the meanings of home. It is therefore important to seek these definitions and 
try to integrate them in the Hestia strategy, as a way to better integrate people’s expectations and notions of 
comfort and ‘good home’ in the design of DR solutions. Also, since comfort provides the basis for everyday 
practices at home to take place, it is important to further investigate what practices might be challenged by the 
lack of comfort and which ones are assisted when comfort is achieved. Equally, media and technologies are 
implicated in the shaping of comfort at home (Pink et al. 2013) and therefore it is important to understand in 
what ways smart homes, for example, are implicated in the creation of a comfortable home that is pleasant and 
desirable to live in. There is an opportunity to do so in the further interactions that we are planning during the 
Hestia project. 

In the survey question referring to householders’ perception of comfort in the room they spend the larger 
proportion of the day, most answers indicated that the majority of people (55% on average) feel comfortable, 
followed by 27% of feeling comfortably hot and 12% of feeling comfortable cold. There was no significant 
difference observed between female and male respondents across samples. However, some differences were 
found between pilot sites in the experience of comfort, for example Camille Claudel stands out with a clear 
majority of two-thirds (65%) feeling comfortable and only few feeling uncomfortably cold/hot. The perception of 
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indoor climate at home, especially thermal comfort, is also shaped by prevailing socio-cultural norms and 
should be specifically investigated in each pilot in order to log variations.  

 Berchidda [%] Voorhout [%] Camille Claudel [%] 

Uncomfortably cold 5% 11% 4% 

Comfortably cold 10% 5% 26% 

Comfortable 53% 47% 65% 

Comfortably hot 30% 37% 4% 

Uncomfortably hot 1% 0% 0% 

Don't know 1% 0% 0% 

Table 11: During the winter season how do you overall experience the temperature in the room in your, n=142 

5.3.2 Household practices and the current Covid-19 situation  

The outbreak of the Covid-19 pandemic has had an effect on everyday life in all pilot countries, with a variety of 
restrictions varying in length and type. The survey included several questions on how everyday life and rhythms 
have changed under this special situation. This information is valuable in order to ‘sneak-peak’ into an extreme 
situation, where normal everyday tasks have been subject to change. This could provide some insights into the 
stickiness of everyday energy intensive practices, if they have changed and if the respondents perceived change 
to be possible following the return to ‘normal’ life.   
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Fig. 2 Hours spent at home on weekdays before (to the left) and after (to the right) Covid-19, n=154 

 

 

Fig. 3: Hours spent at home on weekends before and under Covid-19, n=154 

Figure 2 and 3 display the amount of hours that respondents in the three pilots have spent at home before and 
under the Covid-19 restrictions, in percentage. All three pilots indicate a similar picture, namely that the 
number of hours spend at home has increased substantially under the Covid-19 situation – especially during 
weekends. This may not be a surprising result, as many business and workplaces have been shut down and 
people have either worked from home or been subjected to restrictions of other kinds. Some differences though 
appear between the pilots, where the respondents from Camille Claudel indicate that they have spent more 
time at home (both in weekends and in weekdays) than the two other pilots. Contrary, respondents from 
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Berchidda have generally maintained a more ‘normal’ rhythm compared to before Covid-19. This could be both 
due to the level of restrictions, their local surroundings or the status of the job that these respondents have.   

 

Fig. 4: Hours expected to spend at home on weekdays and weekends after Covid-19, n=154 

Concerning the return to ‘normality’, the respondents were asked to answer how many hours they expected to 
spend at home after the Covid-19 restrictions are lifted compared to the time before Covid-19. What is worth 
noticing is that across the pilots, respondents expected to spend less or the same amount of hours at home in 
both weekends and weekdays. This indicates that respondents somehow perceive a return to normality (in 
some ways). Differences are though visible among the pilots, with respondents in Voorhout and Camille Claudel 
expecting to spend a bit more hours at home compared to 0% in Berchidda. This could also mean that many 
people in Camille Claudel might continue to work from home regularly. In that case, there are good 
opportunities for focusing on the introduction of time-shifting in households where people are planning to 
spend more hours on a weekly basis at home.  

A major change to everyday life for many people related to Covid-19 is working from home, and as shown in 
the figures above, respondents across all pilots have indicated that they have spent more time at home during 
weekdays. Table 12 shows whether the respondents worked from home prior to Covid-19 and if they expect to 
do so (and to what degree) after Covid. A majority of respondents from Berchidda (66% of respondents 
themselves and 78% for their partners) indicate that they never worked from home prior to Covid-19. The same 
trend is visible in terms of their expectations for working after Covid-19. It is though worth noticing that a 
rather large percentage of the respondents in Berchidda (28%) are unsure about this, indicating some 
uncertainty about the impact that Covid-19 has had on their working conditions. Respondents from both 
Voorhout and Camille Claudel differ in relation to Berchidda, in that they answered that they did work from 
home before Covid-19 and also expect to do so after Covid-19. One thing to note is though the percentage of 
pensioners in the Voorhout sample, implying that the findings should be seen in light of this.  
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Working from home 
before Covid 

Berchidda [%] Voorhout [%] Camille Claudel [%] 

No, never 66% 35% 39% 

Yes, but only 
occasionally / in special 
circumstances 

19% 10% 26% 

Yes, I worked from home 
regularly (please state 
how often) 

1% 15% 25% 

Yes, I worked from home 
full-time 

4% 20% 0% 

I'm not in paid work 10% 20% 9% 

Table 12: Working from home prior to Covid-19 restrictions, n=152 (Rounding to one decimal has been applied, thus not adding to 
100 %) 

 

Working from home 
after Covid-19 

Berchidda [%] Voorhout [%] Camille Claudel [%] 

No, I think I will work 
from home the same 
amount as before Covid-
19 

58% 32% 13% 

Yes, I think I will work 
from home occasionally, 
but less than 1 more day 
a week 

4% 0% 17% 
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Yes, I think I will work 
from home 1-2 days 
more a week 

3% 26% 30% 

Yes, I think I will work 
from home 3-6 days 
more a week 

1% 0% 9% 

Yes, I will work from 
home permanently 

4% 0% 0% 

Don’t know 28% 5% 4% 

Other (please specify) 3% 37% 26% 

Table 13 Working from home after Covid-19 restrictions, n=150 

Summing up in relation to the extraordinary implications that Covid-19 has had on occupants’ everyday life, it 
seems evident that the respondents across the three pilots have spent much more time at home (both during 
weekdays and weekends) during the current Covid-19 situation. Differences are visible between the pilots, with 
respondents from Berchidda having spent less time at home and also do not expect to spend more hours at 
home after the Covid-19. The reasons for this could be many, including the context-dependent lockdown and 
related restrictions, which have been issued across the different samples. Another and maybe more plausible 
explanation could be the occupational status of respondents, with respondents from Berchidda possessing jobs 
that make it more difficult to work from home.  

The interest in the Covid-19 situation is related to the increased time spent in the home and the related energy 
consumption that may occur as a result. With occupants being in the home, one could speculate a change in the 
organization of everyday practices. Table 14 provides some insight into which practices that respondents 
expected to have changed due to the Covid-19 situation. The majority of respondents (across all pilots) do not 
expect routines to have changed, which provides an interesting finding in itself. This could indicate that some 
practices performed in everyday life are so ‘sticky’ that respondents do not expect them to have changed 
despite the Covid-19 situation. Looking more into detail, two routines stand out: shopping and the use of ICT 
devices. Both have a relatively high percentage across pilots. Differences are also visible across the pilots, with 
cleaning (19%), shopping (29%), cooking (14%), using ICT devices (25%) and a rather large percentage of ‘don’t 
know’ (36%) visible in Berchidda. In Voorhout a more evenly split is visible, with about 10% indicating that they 
expect changes to cleaning, shopping and cooling routines. The use of ICT devices also stands out here. 
Interestingly respondents from both Voorhout and Camille Claudel do not expect laundering routines to change. 
In the latter, most respondents indicate that they expect shopping (26%), cooking (22%), heating (13%), cooling 
(13%) and the use of ICT devices (43%) to have undergone change.  
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Routines Berchidda [%] Voorhout [%] Camille Claudel [%] 

Cleaning 19% 11% 4% 

Shopping 29% 11% 26% 

Laundering 11% 0% 0% 

Dropping off/picking up 
children 

4% 5% 0% 

Cooking 14% 0% 22% 

Heating 10% 5% 13% 

Cooling 3% 11% 13% 

Using ICT devices 25% 21% 43% 

Don’t expect routines to 
change 

36% 53% 43% 

Don’t know 20% 5% 4% 

Other 2% 11% 13% 

Table 14: Which of the following daily routines do you think will have changed after the Covid-19 restrictions (e.g. lockdown)? (e.g. 
lockdown), multiple answers (not adding to 100%) 

 

5.3.3 Everyday energy-related household routines 

An interest in the survey has been to gain insight into how energy-related practices are organised and 
performed by respondents across the three different pilots. Focusing on heating, cooling and appliances-
engaged practices, this next section aims to make a profile of how practices are performed and also by whom. 
The interest in understanding how practices are performed (and organised) is also to identify ‘moments’ or 
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‘windows’ for possible intervention and thereby identify the potential for flexibility. The results of this survey 
provide some of these insights and also form a basis for more in-depth investigating through the rest of the 
interactions planned in Hestia.  

5.3.3.1 Cooling 

While the need for cooling varies in relation to both climatic zones and cultural norms, it remains a practice that 
many occupants perform. The three different pilots are located across different climatic zones and include very 
different building typologies, which could hint at a need for more cooling within the home in some cases 
compared to others. Table 15 provides some insight on how cooling is performed and which technologies that 
include. Results show that most respondents indicate that they actually cool their home when it feels too 
warm. Difference do appear between the pilots with 14% in Voorhout indicating that they do not cool their 
home. An interesting aspect of table 15 is that it shows the different ways that respondents cool their home, 
when it feel too warm. Across the different pilots, respondents answered that they use different technics and 
technologies/materiality in order to cool their homes. In Berchidda, opening windows/doors (47%) and using an 
air conditioning unit (44%) is most widespread. In Voorhout, opening windows/door (43%) and using external 
shading (33%) is most prevalent. Notice the large percentage of respondents answering ‘other”, giving 
qualitative answers that they use an installed heat pump to cool their homes. In Camille Claudel, opening 
windows/doors (74%), electric fans (26%) and external shading (67%) is most widespread. In total, the ways of 
cooling the house differ widely across the pilots, with the only similarity being opening windows and doors.  

How do you cool your 
home when it feels too 
warm?, 

Berchidda [%] Voorhout [%] Camille Claudel [%] 

Open windows/doors 47% 43% 74% 

Air conditioning unit 44% 14% 4% 

Electric fans 22% 0% 26% 

External shading 4% 33% 67% 

I don’t cool the home 9% 14% 0% 

Other (please specify) 2% 57% 4% 
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Table 15:  How do you cool your home when it feels too warm?, multiple answers (not adding to 100%)  

Giving a special interest in respondents who use air-conditioner or electric fans to cool their homes (due to the 
energy demand of these services), two questions related to the use of such were asked (See table 15-16 in the 
appendix). The frequency of using the air-conditioning or electric fans is highest in Berchidda, with Voorhout 
and Camille Claudel using it less often (and maybe indicating that they do not have these technologies and cool 
their homes through other means). Similarly, the findings suggest that the most prominent way of cooling is by 
opening windows/doors. It is worth noticing that respondents (42%) from Voorhout indicate that cooling turns 
on automatically if the temperature reaches a pre-set set-point. In Voorhout 47% also note that they use ‘other’ 
ways of cooling, giving qualitative answers on the use of heat pump and floor cooling. In Berchidda respondents 
using electric devices for cooling are more prominent, as most indicate that they cool their homes in the 
afternoon or evening. Camille Claudel respondents mainly indicate that they either open windows/doors or turn 
on fans in the evening. 

5.3.3.2 Heating 

Heating is another area of energy consumption which usually amounts to a rather large percentage of a 
household’s total energy use, and was therefore also given interest in the survey. Again, it is important to 
remember that the need for heating varies in relation to cultural norms, climatic zones and building typologies. 
Table 16 shows when heating is performed across the pilots. In Voorhout (74%) and Camille Claudel (52%), a 
majority of the respondents, indicate that their heating installations turn on automatically when the 
temperature falls below a pre-set set-point. This could indicate certain heating technologies in place, and 
becomes interesting when comparing it to Berchidda where only 11% indicate that their heating turns on 
automatically. In Voorhout and Camille Claudel, roughly 1/4 of the respondents indicate that they turn on the 
heating all day, which also could reflect that they do not engage directly with their heating installations, which 
is controlled by a thermostat. However, there are limitations in regards to the question of turning the heating 
on all day.  The aim of the survey was to understand the intentions of controlling the heating source of the 
household, However, by indicating they turn the heating on all day, does not necessarily mean that heating is 
actively on during the whole day. There could have been some uncertainty perhaps between choosing the 
answer of turning the heating on all day and the answer of heating automatically going on through the use of a 
thermostat. The picture is a bit more diverse in Berchidda, where respondents engage more directly with their 
heating installations, turning it on at various times of the day, though mostly in the afternoon and evening. In 
Camille Claudel (30%) and Berchidda (29%), a substantial amount of respondents also indicate that they turn on 
heating when feeling cold, indicating a more ad-hoc approach. 

 Berchidda [%] Voorhout [%] Camille Claudel [%] 

I turn the heating on all day 11% 26% 22% 

I turn the heating on in the 
morning 

5% 0% 9% 
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I turn the heating on in the 
afternoon 

21% 0% 0% 

I turn the heating on in the 
evening 

32% 0% 9% 

I turn the heating on when I am 
cold 

29% 0% 30% 

The heating turns automatically 
on when the temperature falls 
below a set temperature 

11% 74% 52% 

Don’t know 6% 0% 0% 

Other (please specify) 5% 11% 9% 

Table 16: In what ways do you typically heat your home on an average day when heating is required?, n= 147 

5.3.3.3 Dishwashing 

Turning to the more appliance-specific practices, table 17-18 provides insight into when dishwashing in 
conducted across the three pilots. In table 17, what is worth noticing is that a substantial amount of 
respondents in Berchidda (30%) do not have a dishwasher, with the same percentage being 11% in Voorhout 
and 13 % in Camille Claudel. Generally, those respondents who have a dishwasher uses it several times a week. 
Table 18 shows that respondents mainly run the dishwashing in relation to having a meal and later in the day 
such as after the evening meal or before going to bed. Worth noticing is that only a smaller percentage of the 
respondents indicate that they follow tariffs. Answers giving in relation to tariffs should be considered in the 
light, that maybe tariffs are not available to respondents. This question is not covered by the survey.  

 Berchidda [%] Voorhout [%] Camille Claudel [%] 

Less than one time a 
week 

4% 5% 0% 

A few times a week 18% 47% 61% 
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Once a day 41% 37% 26% 

Twice a day 5% 0% 0% 

More than 2 times per 
day (please 

specify) 

0% 0% 0% 

We don’t have a 
dishwasher 

30% 11% 13% 

Don’t know 1% 0% 0% 

Table 17: On average, how often does your household run your dishwasher?, n=135 

 Berchidda [%] Voorhout [%] Camille Claudel [%] 

When we wake up 3% 6% 5% 

After lunch 9% 0% 10% 

After breakfast 25% 0% 20% 

After the evening meal 29% 65% 45% 

Before we go to bed 35% 24% 10% 

We follow the peak/off 
peak times to 

plan it 

8% 0% 15% 

At other times (please 
tell us when) 

0% 6% 15% 
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Don’t know 5% 0% 0% 

Table 18: When does your household run your dishwasher? (tick as many as possible), n=106 (question has only been asked to 
respondents who have a dishwasher) 

5.3.3.4 Washing and drying clothes 

Another area of interest are activities related to washing and drying clothes. Tables 19-21 provide insights on 
these. Contrary to the dishwasher, almost all respondents indicate that they have a washing machine. 
Furthermore, and especially in Berchidda and Voorhout, the washing machine is run quite frequently (more than 
three times a week). The majority of clothes washing is done equally between weekdays and weekends, with 
some difference between the pilots sites. The way of drying clothes shows a somewhat more diverse picture 
and ways of doing so varies across the pilots. In Berchidda most respondents (74%) indicate that hanging to dry 
outdoors is their normal practice, with respondents from Camille Claudel (70%) indicating that they mainly dry 
clothes indoors. In Voorhout 56% indicate that they usually use a tumble-dryer for drying clothes. The different 
ways of drying clothes could  be related to different factors such as climatic zones (Italy having a warmer 
climate making it optimal for drying clothes outdoor), to building typologies (smaller apartments in Camille 
Claudel making it most convenient to dry clothes indoors) or to the technological installations in the different 
places (Voorhout being newly built and maybe more people having a tumble dryer). Overall, respondents across 
all pilots seem to follow a seasonal natural rhythm in regard to drying clothes, following the weather and using 
common sense about when they should use their dryer appliances, rather than do it routinely out of habit. 
However, the question is (following Walker 2014) how we can synchronise natural and social rhythms of these 
practices in each pilot, in order to successfully integrate them in both the social expectations and demands as 
well as the natural or climatic conditions. 

 

How often does your 
household on average 
run your washing 
machine? 

Berchidda [%] Voorhout [%] Camille Claudel [%] 

Once a month 0% 5% 4% 

Twice a month 0% 0% 0% 

Once a week 4% 0% 22% 

Twice a week 12% 16% 30% 
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Three times a week 46% 47% 22% 

More than three times a 
week 

34% 32% 17% 

We don’t have a washing 
machine at home 

1% 0% 0% 

Don’t know 2% 0% 4% 

Table 19: How often does your household on average run your washing machine?, n=135 

 

When does your 
household on average 
run the washing 
machine? 

Berchidda [%] Voorhout [%]  Camille Claudel [%] 

On weekdays (Monday-
Friday) 

11% 26% 30% 

On weekends (Saturday 
and/or Sunday) 

17% 5% 17% 

Equally on weekdays and 
weekends 

72% 68% 48% 

Don’t know 0% 0% 4% 

Table 20: When does your household on average run the washing machine, n=132 

 

How does your 
household usually dry 
clothes? 

Berchidda [%] Voorhout [%]  Camille Claudel [%] 
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Use a tumble dryer 35% 56% 35% 

Hang to dry outdoors 74% 32% 43% 

Hang to dry indoors 25% 32% 70% 

Don’t know 2% 0% 0% 

Other (please specify) 0% 26% 0% 

Table 21: How does your household usually dry clothes? (tick as many as relevant), n=138 

5.3.3.5 Ironing 

A last appliance-specific practice included in the survey is that of ironing. Tables 22-23 provide insights on the 
practice. The frequency of ironing varies across the pilots, with respondents from Berchidda indicating that they 
use the iron on a weekly basis, but a less frequent use in Camille Claudel. Respondents from Voorhout show a 
somewhat distributed frequency, but less frequent than in Berchidda and more than in Camille Claudel. In 
relation to the times of the day when ironing is done, a similar trend is visible across the pilots. It seems that 
ironing is done both in the morning, in the afternoon and in the evening. What is evident, though, is that 
respondents do not seem to follow peak tariffs in relation to their ironing. Again, it should be noted, that it is not 
clear whether respondents are offered tariffs or not.  

 

How often, on average, 
does your household use 
the iron? 

Berchidda [%] Voorhout [%] Camille Claudel [%] 

Never 10% 5% 26% 

Once a month 13% 21% 30% 

Once a week 27% 37% 30% 

Twice a week 12% 11% 0% 



 

47 

 

More than twice a week 29% 16% 4% 

Don’t know 4% 5% 4% 

Other (please specify) 4% 5% 4% 

Table 22: How often, on average, does your household use the iron?, n=132 

 

On average when does 
your household do the 
ironing? 

Berchidda [%] Voorhout [%] Camille Claudel [%] 

In the morning 23% 33% 18% 

In the afternoon 33% 22% 29% 

In the evening 35% 39% 29% 

We follow the peak/off 
peak tariffs in order to 
do it 

4% 0% 0% 

Don’t know 14% 6% 24% 

Other (please specify) 0% 17% 6% 

Table 23: On average when does your household do the ironing? (tick as many as relevant), n=121 

5.3.3.6 Gendering of physical and cognitive household labour  

An important theme in relation to the performance of energy–related practices is who carries these practices 
and what are the implications in regard to the gendering of everyday household practices, shown in figure 5 
below. When assessing these findings, it is important to remember that the gender distribution is a bit skewed 
across the pilots (Berchidda representing more women and Voorhout and Camille Claudel representing more 
men). In Berchidda (49%) half of the respondents indicate that they themselves are responsible for the majority 
of the daily housework and about 1/3 of their partners are. The opposite trend is visible in Voorhout, though not 
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as strong. In Camille Claudel the split seems more equal, though with an underrepresentation of the 
partner/another member of the household performing the majority of daily task. The findings indicate that in 
pilots where there’s an overrepresentation of men in the sample, daily housework is more likely to be 
conducted by the partner or being equally shared. Contrary, in Berchidda the division of housework is more 
equal, though the respondent is usually in charge.  

Figure 6 below refers to the planning of tasks and responsibility of household decisions and the trend seen in 
figure 5 is not the same. In Berchidda, respondents indicate that themselves or together with other members of 
the household are responsible for taking these decisions and a similar trend is seen at the two other pilot sites. 
Interestingly, fewer respondents indicate that their partner/another member of the household is responsible. 
This could indicate a bias in the survey, and one thus has to consider that the respondent filling out the survey 
does not necessarily provide an accurate picture of how planning/decisions are made.  

 

Fig. 5: On average, who does the majority of the daily housework in your household?, n=131 
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Fig. 6: On average, who takes responsibility of the household decisions and regular planning for tasks? (such as planning meals, 
planning holidays, arranging child-care, checking energy providers etc.), n=131 

 

5.3.3.7 Perceived flexibility in energy-related practices 

The survey attempted to identify opportunities for change within the established everyday practices of 
households. Overall, the majority of the respondents’ answers seem to belong to the category of ‘neither 
difficult or easy’ to change. One reason for this is that it might be difficult for householders to answer in a 
qualified way to such questions of change without giving them a specific context in which the materials, 
relevant know-how and meanings/reasons for adopting a different way of performing it are not defined. The 
“neutral” responses we observe can be partly due to this inability to imagine how a specific practice might 
change without knowing the elements that compose them (e.g. if they would need to use different appliances 
to perform them? Or would they need to learn new things in order to do so?). 

Despite these limitations, we observe that some practices are perceived as easier to amend. For example, we 
find a willingness to adopt new habits in regard to washing clothes and in particular the times in a day. On the 
other hand, both the frequency as well as the times when people are showering/bathing are less negotiable. 
This is the case evenly across the pilots, despite the variation of employment status and time spent at home. 
Therefore, social norms and standards of personal hygiene seem to be less negotiable than cleanliness of 
clothes.  

Furthermore, the times of dining are expressed as difficult to change, particularly in the Italian and the French 
pilot. A possible explanation is the cultural norms around food preparation and consumption, as a practice that 
brings together the members of a household and is of particular importance in these two pilots. Another 
interesting observation is the limited intentions that people have for changing the times they use ICT devices at 
home for leisure purposes. This can be explained as a possible side effect of the Covid-19 restrictions, when 
people spent a larger than normal amount of time at home, reducing their exposure to others and turning their 
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attention (and entertainment) to media and ICT devices. It is important to further investigate these intensions, 
overall across all practices mentioned in the survey, in order to understand in what ways people perform them 
currently and also to map how they imagine a possible change towards a more efficient performance of the 
practice. It is important to match people’s lifestyle and their expectations with notions and visions of change in 
regard to energy-related everyday practices at home.  

 

Fig.  7: Different household practices and potential for change in the Italian pilot 
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Fig. 8: Different household practices and potential for change in the Dutch pilot 

 Fig. 9: Different household practices and potential for change in the French pilot, n=23  
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While washing clothes might be perceived as an easier practice to change (table 24), heating a home is less 
negotiable, in particularly the times in which people heat their homes, as seen in table 25 below. This is 
important to observe in order to understand that even if heating is a ‘background’ practice, often invisible since 
it is performed automatically in a large percentage of homes (particularly in the Dutch pilot), it is considered as 
an important element of control in households, and one that potentially could interfere with people’s comfort. 
We need to therefore investigate further what are the elements that contribute to people’s reservations in 
terms of changing their heating times and try to co-create (with participants) some form of scenario which 
involves how they achieve thermal comfort and what they perceive as comfortable (e.g. a certain temperature, 
atmosphere, or other sensory or emotional experience). Table 26 provides shows that shifting the times of 
bathing is considered difficult by most respondents.  

 

To what extent do you 
agree with this statement: 
Our household would 
consider programming our 
washing machine and 
tumble dryer to run their 
cycle at another time in the 
day, following 
recommendations from a 
smart system 

Berchidda [%] Voorhout [%] Camille Claudel [%] 

Strongly agree 41% 11% 32% 

Agree 49% 58% 32% 

Neither agree or disagree 3% 11% 14% 

Disagree 5% 11% 5% 

Strongly disagree 0% 0% 14% 

Don’t know 2% 11% 4% 

Table 24: Suggestions for changes for programming your washing machine and tumble dryer, n=127 
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To what extent do you agree 
with this statement: Our 
household would consider 
changing the times we heat our 
home in order to assist with 
energy loads in our community 

Berchidda [%] Voorhout [%] Camille Claudel [%] 

Strongly agree 22% 11% 18% 

Agree 36% 32% 41% 

Neither agree or disagree 22% 26% 27% 

Disagree 15% 5% 5% 

Strongly disargree 0% 11% 9% 

Don’t know 5% 16% 0% 

Table 25: Suggestions for changing the heating times, n=127 

 

To what extent do you agree 
with this statement: Our 
household would consider 
changing the time we have a 
shower/bath in order to assist 
with energy loads in our 
community 

Berchidda [%] Voorhout [%] Camille Claudel [%] 

Strongly agree 16% 0% 14% 

Agree 26% 26% 23% 
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Neither agree or disagree 25% 26% 18% 

Disagree 24% 26% 18% 

Strongly disargree 4% 21% 27% 

Don’t know 6% 0% 0% 

Table 26: Suggestions for changing the times of showering/bathing, n=126 

5.4 Smart energy systems and everyday life at home 

5.4.1 Smart energy technologies awareness and ownership 

Smart (energy) technologies are envisioned to play a vital role in future energy systems, enabling new forms for 
DR and ways of engaging occupants in modulation of energy demand. This survey was conducted prior to the 
baseline period in HESTIA and thus focused on existing knowledge on smart technologies, perceptions of their 
capabilities and which technologies that occupants already had in place. A core in many smart technologies 
initiatives is that of providing feedback to occupants on their energy consumption using different mediums. A 
range of questions in the survey thus also targeted the platform for receiving this information.  

Table 27 below shows the respondents’ perception of smart technologies across the three pilots. In general, 
the sample has a good knowledge or is confident about the concept of smart technologies. This is evident 
across the three pilots, although differences are visible. A majority of respondents from Berchidda and 
Voorhout expressed that they had either a general or good idea about smart energy technologies (Berchidda 
54%, Voorhout 53%) and 37% indicating that they had a vague idea. In Camille Claudel, the respondents 
expressed a bit more uncertainty about the idea of smart energy technologies with 68% indicating that they had 
a vague or no idea about smart energy technologies. 

Do you know what smart 
energy technologies are?  

Berchidda [%] Voorhout [%] Camille Claudel [%] 

I have no idea what they 
are 

6% 11% 18% 

I have a vague idea of 
what they are 

37% 37% 50% 
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I have a general idea of 
what they are 

32% 42% 23% 

I have a good idea of 
what they are 

22% 11% 5% 

Don't know 4% 0% 5% 

Table 27: Do you know what smart energy technologies are?, n=123 

 

Do you use any of the 
following smart energy 
technologies? (Please 
tick all appropriate) 

Berchidda [%] Voorhout [%] Camille Claudel [%] 

Smart energy meter 10% 61% 18% 

In-home digital display 
of energy consumption 

10% 11% 18% 

Automatic control of 
lighting 

4% 22% 9% 

No, I don't have any 
smart energy 
technologies 

76% 11% 55% 

Don’t know 9% 22% 0% 

Other (please specify) 0% 11% 9% 

Table 28: Do you use any of the following smart energy technologies? (Please tick all appropriate), n=126 

It is interesting to pay attention to the comparison of data between table 27, in which respondents were asked 
if they know about smart technologies, with the data in table 28, in which respondents were asked if they had 
any smart technologies at home. In Berchidda 76% indicated that they do not have any smart energy 
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technologies, making it interesting to compare with the same respondents actually stating that they have a 
quite good idea about the concept, despite not having any. Similarly in Camille Claudel, over half (55%) indicated 
that they do not have smart energy technologies, but contrary to Berchidda the respondents also indicated that 
their knowledge on these was lower. The opposite is visible in Voorhout where the majority of the respondents 
have some kind of smart energy technologies, with smart energy meters being the most prominent (61%). 
Smart energy meters also seem to be the most widespread technology in respondents homes across pilots, but 
automatic lighting control (22% in Voorhout) and In-home displays (18% in Camille Claudel) are also relatively 
widespread.    

5.4.2 Smart energy technologies expectations and benefits 

While respondents in the sample generally expressed a good knowledge on the idea of smart energy 
technologies, results also show that many respondents do not own any smart technologies, and it therefore 
remains interesting to look at the expectations for what smart energy technologies can deliver. Figure 4-6 
provides some insight into some of the narratives that surround the potential benefits of smart energy 
technologies. Respondents were asked about their perception of the purpose of smart energy technologies. At 
a glance, respondents across the pilots generally had positive expectations for smart energy technologies and 
most perceived that they could help saving money and energy, while also making everyday life more 
comfortable and convenient. Delving deeper into the answers from the different pilots, differences though 
emerge. In Berchidda, respondents were generally were positive towards smart energy technologies, with the 
potential for saving energy and money having the highest score. While remaining largely positive, the answers 
regarding the convenience narrative (saving time, making thing easier to use) were a bit more mixed. In 
Voorhout a similar trend was visible, with energy and monetary savings scoring highest, but also a belief in 
smart energy technologies being able to deliver comfort, caring and convenience. The latter was though a bit 
more mixed. Camille Claudel shows the most diverse set of answers in relation to the purpose of smart energy 
technologies. While the respondents remained quite positive in general, and especially in relation to energy and 
monetary saving, answers also showed that respondents did not necessarily believe that smart energy 
technologies were able to bring convenience, security and care.  

Across the three pilot, the expectation towards smart energy technologies were mainly that they would be able 
to bring monetary and energy savings, and a less visible trend were visible in relation to the potential benefits 
of convenience, comfort, care and security. The findings presented in the figures should be read with a possible 
bias in mind. While the results shows, respondents were generally positive towards what to expect from smart 
energy technologies, this could though also be due to the design of the questions, portraying only positive 
narratives of having smart home technologies.  
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Fig. 10: The purpose of smart technologies according to respondents in the Italian pilot, n=82 

 

Fig. 11: The purpose of smart technologies according to respondents in the Dutch pilot, n=20 
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Fig. 12: The purpose of smart technologies according to respondents in the French pilot, n=23 
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As previously mentioned, an important part of the DR setup is to provide feedback to householders in order to 
make manual or automatically load-shifts. Table 30 indicates whether respondents currently monitor their 
energy consumption using a smart meter or another smart device. Giving that many respondents (in table 29) 
indicated that they do not have a smart meter or another feedback device at home, the findings should be read 
in that light. It is therefore not surprisingly, that 50% of respondents from Voorhout indicate that the monitor 
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No 76% 44% 55% 

Don’t know 6% 6% 9% 

Table 30: Do you or any other member of your household monitor your energy consumption through a smart meter or other device 
(such as a Home Energy management system)?, n=12 

Table 31 provides additional insight into those respondents that indicated that they do monitor their energy 
consumption through a smart energy technology. Interestingly, it seems that a large percentage, across all 
three pilots, actually never monitor their energy consumption through these devices, especially in Berchidda 
with 43%. The second trend visible in table 46, is that respondents seem to monitor their energy consumption 
on these devices rather rarely (once a month) or in relation to getting a bill. Voorhout stands a bit out, with 
some respondents indicated that they monitor their energy consumption on a weekly and even daily basis.  

 

How often do you 
monitor your energy 
consumption through an 
in/home device or 
display?, 

Berchidda [%] Voorhout [%] Camille Claudel [%] 

Every day - multiples times 1% 6% 0% 

Every day - once a day 6% 12% 10% 

Between 4-6 times a week 0% 6% 0% 

Between 2-3 times a week 1% 6% 0% 

Once a week 1% 6% 5% 

Once in a fortnight 3% 6% 0% 

Once a month 15% 6% 20% 

Less than once a month 3% 6% 5% 
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I check it when I receive a 
bill 

22% 0% 25% 

I never check it 43% 24% 35% 

Don't know 4% 6% 0% 

Other (please specify) 0% 18% 0% 

Table 31: How often do you monitor your energy consumption through an in/home device or display?, n=113 

Another way for some householders to receive feedback on their energy consumption, it by using an app or web 
application that allows them to monitor their energy consumption. These services are usually provided as a 
service by their utility company. Α clear trend is visible in Berchidda and Camille Claudel were the majority of 
respondents do not have this service. In Voorhout the trend is different, with more that 50% indicated that they 
are able to use some kind of service (app or web based) in order to monitor their consumption). In Camille 
Claudel around 1/3 also indicate that they have access to a service.    

In relation to the specific insights of monitoring energy consumption using a smart energy platform or service 
provided by the utility or similar, the survey also provided some findings in relation to general monitoring of 
energy consumption, including that done in a more manual manner. Table 32 provide some insights on who 
performs this task (if they do). One’s again it remains interesting to see, that a quite large percentage across all 
three pilots sites actually do not check energy consumption (26% in Berchidda, 29 In Voorhout and 18% in 
Camille Claudel). Turning to the different roles within the household, and taking into consideration the 
representation of household member in the survey, an interesting finding is also that the respondents mainly 
indicated that they were the one responsible for monitoring the energy consumption. This seem especially clear 
in Voorhout and Camille Claudel, where an overrepresentation of men were present in the survey. This could 
indicate a gender bias in relation to monitoring of energy consumption as a task. Table 33 expands this trend in 
relation to the control of smart energy devices within the home and whom were in charge of performing this 
task. Again, it has to be considering that many respondents in Berchidda did not have such devices (65%) and to 
some extent also in Camille Claudel (32%). Looking at the percentages for those who indicated that they had 
smart energy devices, it is again worth noticing that there seems to be an overrepresentation of respondents 
themselves being responsible for performing task related to the control of such (especially in Voorhout) 
indicated that it may be a male dominated task.   
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Who usually checks the 
energy consumption of your 
household? (Please select all 
that apply) 

Berchidda [%] Voorhout [%]  Camille Claudel [%] 

Myself 49% 61% 55% 

My partner/another adult 
member of the household 

30% 0% 27% 

My children 0% 0% 0% 

We don’t check our energy 
consumption 

26% 28% 18% 

Don’t know 3% 0% 0% 

Other (please specify) 1% 11% 5% 

Table 32: Household members checking their energy consumption, n=124 

 

Who usually controls or 
is in charge of your 
smart energy systems or 
devices? 

Berchidda [%] Voorhout [%] Camille Claudel [%] 

Myself 21% 83% 36% 

My partner/another adult 
member of the 

household 

10% 6% 18% 

My children 0% 0% 0% 

We don’t have smart energy 
systems or 

65% 11% 32% 



 

62 

 

devices 

Don’t know 5% 6% 9% 

Other (please specify) 4% 0% 5% 

Table 33: Control of smart energy systems or devices, n=121 

Going forward an looking into perceptions of smart energy systems for monitoring energy consumption, a last 
set of questions were aimed at preferences for platform for conducting monitoring of energy consumption. This 
information could be used in developing future smart energy initiatives to be deployed within the respondents’ 
homes. From table 50 a clear trend is visible across the pilots, with a preference for a smart phone application 
(especially in Bechidda and Voorhout) and secondly a fixed device in the home (e.g. a in-home display).  

5.4.4 Living with smart technologies 

The existence and integration of technologies and their devices at homes in the three pilots is important to map 
and analyse in order to better understand to what extent they permeate people’s lives, especially in regard to 
energy-related everyday practices. Some practices are completely device or appliance dependent, such as 
washing clothes, while others can be using energy but in a more ‘background’ and invisible mode, such as 
heating. Further to the appliances present in the homes, several ICT devices are integrated in people’s everyday 
life, in and out of the home, and co-shape the way they perform their activities. Smart mobile phones are a 
good example of this, which suggests that people are using their phones not only for communication purposes 
but for leisure, control of energy-appliances, work and even parenting. Mobile phones are found to be the most 
convenient way to monitor household energy consumption (see table 33 below). One explanation of this might 
be that mobile phones are familiar to most people across different ages, they are easy to use, accessible and, of 
course, mobile, which means that people could use them to monitor or control their consumption remotely.  

What would be the most 
convenient way to 
monitor and/or plan your 
energy consumption? 

Berchidda [%] Voorhout [%] Camille Claudel [%] 

A smart phone 
application 

60% 61% 32% 

A desktop application 0% 0% 18% 

Another mobile device 4% 6% 0% 
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A fixed device 
somewhere in the home 

30% 28% 36% 

Don’t know 6% 6% 9% 

Other (please specify) 0% 0% 5% 

Table 33: What would be the most convenient way to monitor and/or plan your energy consumption?, n=121 

The concept of living with media and technologies at home involves the understanding of how people choose to 
domesticate these into their everyday lives, but also to what extend these devices and technologies shape the 
space of home. The survey did not focus on the space implications of media and ICTs in the home, however, it 
would be interesting to explore, through the future interactions, the ways in which ICT devices shape the 
performance of energy-related practices. For example it would be good to understand if and in what ways 
people shape their homes in order to accommodate technologies or they adapt technologies in the existing 
space and living routines of their homes. In a practice-theoretical perspective, media and ICTs can be 
considered as the materials of a practice, however, recent literature suggests that they can also be conceived 
as meaning-making actors and as competence-shapers of people (Aggeli 2021; Hunter 2019). It would be 
important to therefore understand to what extent media and ICTs co-shape the generation of energy demand 
at home. It would be interesting for example to understand how do people’s perception of ’normality’ for 
everyday life are shaped through media and technologies or and how they understand (and practically achieve) 
efficiency in their homes through technologies adopted. Connecting practices with specific technologies and 
devices presents an opportunity to focus on a meaningful way to discuss demand response with householders, 
rather than only focus on the sole use of technology (and devices) without an embedded function in people’s 
established routines.  

The survey aimed to uncover issues of trust in regard to the everyday use of media and ICTs. For example, table 
34 provides some insight into who the respondents would reach out for in relation to possible problems with 
their energy system and getting advice on such. Across the pilots the energy provider/utility seems to be the 
most trusted to go to, if respondents were in need of help of advice. Still, a relatively large share of respondents 
would seek advice online, which could indicate that information would in some pilots (Voorhout and Camille 
Claudel) involve seeking out the information themselves on the energy providers website. So, ICTs become the 
intermediary through which people feel confident to solve problems. Another trend worth noticing is the 
amount of respondents who indicated that they would not know who to contact (especially in Voorhout and 
Camille Claudel), making this a possible area for improvement. Furthermore, respondents from Voorhout seem 
to make more use of friends and neighbours when needing advice and a few respondents indicated that they 
would still contact the developer/contractor if problem would arise. In Camille Claudel and Berchidda there 
were also a smaller percentage of respondents who would seek out help and advice on social media.  
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If you encounter 
problems or need advice 
about your energy 
system and its 
monitoring, who do you 
usually speak to? 

Berchidda [%] Voorhout [%] Camille Claudel [%] 

Our utility company 49% 33% 45% 

Someone in the 
household 

10% 0% 9% 

A friend/ relative/ 
neighbour 

9% 28% 9% 

I seek advice online at 
the energy providers’ 
website 

17% 28% 27% 

I seek advice online at 
social media 

10% 0% 18% 

Don’t know 16% 28% 27% 

Other (please specify) 4% 17% 5% 

Table 34:  If you encounter problems or need advice about your energy system and its monitoring, who do you usually speak to? 
(tick all that apply, n=121 

It is important to establish trust in the networks (physical and virtual) of DR provision, such as the energy 
service providers and their intermediaries, in order to allow for a collective and participatory vision to develop 
among householders, their communities, and the providers of services. The use of ICTs in everyday life needs to 
be explored further, focusing on the different age groups and household typologies in order to respond to 
emerging characteristics that can help shape more efficient, usable and meaningful interfaces for people.  
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6 Limitations and conclusion 

The aim of the following section is to provide transparency to the sort of limitations related to the survey and 
concluding on the main findings. On a general level, using surveys in research has been criticised for involving a 
risk of (over)simplifying the complexity of everyday life. This is mainly due to the format of the survey (providing 
mostly fixed possibilities for answering) and the assumptions (and possible prejudices) going into the design of 
questions and their ordering. However, in the following the focus will not be to assess or discuss the general 
limitation of using surveys in research, but instead to assess the validity of the results drawn from the HESTIA 
household survey. In doing so, two main areas of limitations will be in focus, namely selection bias and 
response bias. Selection bias concerns sampling and representation, and response bias concerns the design of 
the survey (and if that produces biased answers).    

6.1. Selection bias 

6.1.1. Sampling bias 

 If the results from the survey only represent a portion of respondents from the population and thus not others, 
it is important to reflect upon if results may be skewed. The household survey was disseminated within the 
three different pilots with an aim of capturing as many respondents as possible. From the start, the target 
population of the survey has been relatively well defined, but differences do exist between the pilots. In 
Voorhout, the survey population is very clear with only 36 households. In Berchidda (approximately 2000 
inhabitants) and Camille Claudel (approximately 2000 dwellings), the target survey population is larger, but still 
quite clear as both are relatively small areas/cities. In these two pilots, the target population is however less 
well-defined.  

A step in mitigating sampling biases is related to the dissemination of the survey. While the target population is 
rather well-defined, reaching potential respondents remains just as important as defining the target 
population. Given the socio-demographic and contextual differences between the pilots, dissemination of the 
survey was designed and carried out by the local pilot partners. Amongst the pilots, different 
platforms/methods for dissemination were used in order to tailor the survey dissemination to the local context. 
For example, in Voorhout, a letter mailed to households was chosen as the best option (getting a response rate 
of 70%). In Camille Claudel a mixture of dissemination methods was used, including a direct e-mail (to occupants 
who had answered another survey previously), embedding the survey link in the official newsletter of the local 
municipality and various social media platforms, and posting the survey link to the official municipality website. 
In Berchidda, dissemination of the survey included various platforms. The main focus was to use the official 
Facebook channel of the municipality to disseminate the survey. Dissemination was conducted in collaboration 
with the local municipality and city officials, and a local news outlet also shared the survey link in an article. In 
both Camille Claudel (approximately 3% response rate) and in Berchidda (approximately 7% response rate), the 
response rate was much lower than in Voorhout (70%). Though, the high response rate of the latter is due to the 
limited and well-defined population for the survey. 

The aim of the survey has not been to gain statistically generalizable results, but instead to conduct profiles of 
energy-related practices within the three sites. While gaining a high response rate is helpful in increasing the 
validity of results, the main focus of the household survey has been to establish some internal validity (and thus 
not external/generalizability), i.e. understanding how practices are performed and organised.  
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Limitations related to the survey have to be considered, though. At first, a limitation is that the results cannot 
be used to generalise to the broader population. Despite this survey not being statistically representative, it has 
been useful as a tool to explore patterns of everyday practices of households and also for identifying areas for 
further investigation in regards to DR interventions.   

Second, the methods used for dissemination also imply that only certain portions of the population have been 
engaged in the survey. Using social media for dissemination purposes can enable engagement across a large 
audience in a cheap and effective way. On the other hand, social media platforms can be exclusive and not 
representative for the population (e.g. older people tend to be less active on the internet than younger ones). In 
Berchidda, where Facebook was used as a main platform, the local municipality Facebook page was used for 
dissemination. This page can be regarded as rather trustworthy and e.g. shares information about important 
local initiatives such as vaccine rollouts. This implies that many occupants in Berchidda follow this page and it is 
therefore likely that many have seen the sharing of the survey.  

One way of assessing in what way the sample is representative for the population, is by looking into the 
representation of respondents in the survey. In both Voorhout and Camille Claudel there is an 
overrepresentation of men, while the gender representation in Berchidda is almost balanced. This has to be 
taken in as a limitation, especially in the case of Voorhout and Camille Claudel. Furthermore, there seems to be 
a skewed age representation in Voorhout towards older respondents. Another possible skewed representation 
is visible in relation to the representation of different households, with two-person households being 
overrepresented and many respondents indicating that they do not have children. Again, it is worth noticing 
that the pilot population differs in relation to socio-demographic variables.  

Another possible selection bias is related to non-responses. This sort of bias also relates to the actual 
representation in the sample as outlined above and in more detail in Chapter 5. It seemed that in some pilots 
(Voorhout and to some degree in Camille Claudel), non-responses were present in relation to younger people, 
women and families with kids. It could be related to whether the people answering the survey are those who 
have a prior interest in energy and related technologies, thus creating a gender and age bias. Furthermore, it 
should be assessed whether the respondents who answered the survey are the ones who want ‘something off 
their chest’ (i.e. they are either unhappy or happy about certain things). Judging by the written feedback to 
open-ended questions in the survey, it is difficult to get a clear picture of this. In Voorhout, however, feedback 
given in the survey indicate that many respondents express that they are unhappy about the technical 
installations in place in their homes, something which is not related directly to the HESTIA project.  

A limitation in the survey has been the number of respondents who have dropped-out while answering the 
survey, indicating a possible bias. Initially, 289 respondents were part of the survey, but only 115 completed it 
in full. This indicates that 174 respondents dropped out in the course of answering the questions. In reporting, 
the results of the survey, each question (and the related table presenting the results) shows the number of 
respondents who have answered the question. Possible explanation for drop-outs could be the length of the 
survey or specific questions. Figure 13 below shows the number of respondents throughout the survey. The 
survey consists of three parts, and it seems that the largest number of drop-outs occurred during the first part, 
which concerned questions related to socio-demographic variables.  
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Figure 13: Number of respondents in the survey 

Looking at the development depicted the figure above, it seems that drop-out of respondents is not necessarily 
related to ‘survey fatigue’, as most drop-outs are seen early on. Furthermore, it does not seem that a single 
question has resulted in a substantial number of drop-outs, although during the question 1.15 – 1.18, 
approximately 30 respondents dropped-out. These questions were specifically related to cooling. 

In order to mitigate the above mentioned questions on possible bias’, several measures were taken prior to the 
survey dissemination. The length of the survey was carefully designed, so that it was not too long and would 
result in too many dropouts or non-responses. The approximate time required to complete the survey was also 
included in the introductory text. However, it seems that the length of the survey might have been a problem 
for some respondents, as the survey saw a dropout of respondents (70) before the initial questions. This could 
of course also have other explanations. Another measure which was included was the mentioning of 
anonymity, which could encourage respondents to engage more and limit the number of non-responses.  

6. 2 Response bias 

A second major area of possible survey biases is related to response bias’. This concerns how the survey has 
been constructed and if the design encourages certain types of answers leading to possible bias. This area of 
possible biases in any survey are those which are closely related to the construction of questions. These 
concerns if the answers given can be regarded as accurate or honest. First, it is important to underline that 
when asking about energy-related practices, it is the perspective of the respondent that is presented. This 
implies that other household members might have answered differently. This has to be regarded as a limitation.  

Another bias is related to the wording of the question and if answers can be regarded as accurate. The memory 
of respondents is something that has to be considered. When asking respondents about their everyday life 
before, under and after the Covid-19 restrictions, it might be difficult for some respondents to have an accurate 
memory of how their routines have changed. This also has to be regarded as a possible limitation.  
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Also, one more response bias relates to social desirability. For various reasons, respondents might want to 
conform to the norms, resulting less honest answers. This does not apply to all questions, but specifically those 
which are considered more personal in nature. In the household survey, questions surrounding the division of 
household labour and perceptions of renewable energy demand can to some extent be considered as such.  

In order to mitigate response bias, several measures have been taken. Throughout the survey, the wording of 
questions has been neutral and answer possibilities are mutually exclusive and collectively exhaustive. 
Furthermore, the design of the survey has aimed at balancing open- and closed-ended questions. Questions 
has also been provided in different forms, varying between multiple-choice, text-boxes and the use of scale in 
order to avoid random answers caused by issues such as e.g. boredom. While the design of questions has 
aimed at being neutral and non-leading in the wording, some limitations should be considering when assessing 
the questions. The wording of some questions, e.g. 2.20, 2.21, 2.22 and 2.23, could be leading, as it portrays the 
shifting of routines as a good in order to contribute to a more “efficient renewable energy supply”. This could 
result in some respondent being more inclined to find this task easy. Likewise, the wording of question 3.1 
could include a social desirability bias and 3.3 could involve bias of leading wording (one-sided depiction of 
smart energy technologies). This has to be taken into consideration as a possible limitation. 

6.2 Conclusions 

Having reviewed and analysed the data from the household survey, which was the first point of interaction with 
participants for Hestia, we have started to develop some insights about the participating households, in regards 
to their overall demographics and other socio-cultural characteristics, as well as the kind of homes they live in 
and the kind of practices they engage with.  

The survey is a quick tool for building a basic picture of the kind of people and their homes that take place in a 
research project, however, it is also limited in terms of in-depth and qualitative understandings of why and how 
people do things in their everyday life. The following summarise the main conclusions and insights that we have 
developed through the answers that we received. These should be taken as a first step for understanding what 
kind of information and involvement is further required from our participants and as an indication of how we 
can best design these or co-create solutions with them. 

Overall context of all pilots: 

First, the current conditions of Covid-19 have had an impact on all three pilot countries of our sample. Although 
people have indicated, as expected, that they have spent longer hours at home, the restrictions have not 
brought about major changes in the everyday practices of households focused on the survey. There are two 
exceptions on this: 

• Changes in the ways that people do their shopping and 
• Changes in the frequency and time they spend using ICTs at home.  

 
However, when focusing on each of the pilots, Voorhout presents the largest percentage of people (59%) who 
suggest they expect overall no changes to their everyday practices after restrictions end, followed by Camille 
Claudel (44%) and Berchidda (36%). The French and the Italian pilots have indicated that cooking might also have 
changed after Covid by 20% and 14% respectively. Overall, there is an expectation by a large percentage of the 
respondents (40% overall) that after the lifting of Covid-19 restrictions, they will return to similar routines as 
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before. There is a level of uncertainty however, to what people will actually do after the Covid-19 restrictions 
are lifted, also indicated in the survey by a 15% of respondents stating that they do not know what will happen. 

 
• The sample is characterised by a high number of single and 2 person households and there is a small 

representation of households with children. 77% of people live with a partner and 15 % of people live 
alone. 
 

• The sample also appears to contain a high representation of people over 50 ( 47%), also17% of 
respondents are retired.  
 

• The gender representation is even in the overall number of respondents (48% for each female and male 
respondents), however, zooming in the pilots it appears that Berchidda is the only pilot in which the 
majority of respondents are female (51%), in comparison to Camille Claudel (43% ) and Voorhout (32% ) 
On the other two pilots men are holding the largest representation with 68% in Voorhout and 49% in 
Camille Claudel. 
 

• The French pilot is characterised by a larger representation of apartments (68%), whereas in Voorhout 
and Berchidda the prevalent dwelling types are detached  (or semi-detached homes) and terraced 
homes. Berchidda presents the widest variation of dwellings, as well as the oldest.  
 

• Homeownership in the sample is really high, in Voorhout 100%, and therefore there is an opportunity to 
engage owner-occupiers, especially those who live longterm in their homes in the design of DR 
solutions. 
 

• In the majority of questions (with the exception of 5 cases which are shown below) asking people 
whether they could find it easy or not to change a practice, people have mostly chosen a middle ground 
response (neither agree or disagree). The exceptions to this are: 

♦ Times of washing clothes ( 54% find it easy or very easy to change, 27% neither agree or 
disagree and 14% find it difficult or very difficult to change).This trend is confirmed by 
another question which suggests that 83% of respondents agree that they would consider 
time scheduling their laundry practices to respond to DR 

♦ Frequency of showering/bathing (39% find it difficult or very difficult to change, 29% 
neither agree or disagree and 29% find it easy or very easy to change).  

♦ Times of showering/bathing (33% find it difficult or very difficult to change, 31% neither 
agree or disagree and 31% find it easy or very easy to change). Showering seems to be a 
challenging and contested practice, since responds to the question of whether people 
could consider changing the times they shower/bath to contribute to DR in their 
community they indicated uncertainty with 38% agreeing on this, 25% neither agreeing or 
disagreeing and 33% disagreeing.  

♦ Times of dining (41% find it difficult or very difficult to change, 29% neither agree or 
disagree and 30% find it easy or very easy to change) 

♦ Using ICT for leisure (37% find it difficult or very difficult to change,31% neither agree or 
disagree and 26% find it easy or very easy to change) 
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This trend could indicate that people have difficulty imagining the ways in which a change in a specific 
practice could take place (for example they might be uncertain about the different material elements 
that they need or the skills and reason for how and why they should do it ). It is therefore important to 
further explore these imagined situations together with participants, in order to co-create meaningful 
and practical scenarios and solutions for change in each pilot. On the other hand, there is also a 
minority of people (around 30%) who are positive to the idea of change in their everyday practices. This 
is also important to consider and incorporate in the upcoming interactions, and pay attention to how 
we can bring these two perspectives (those who are willing to change  and those who are not) a little 
closer. People with a positive perspective towards change could contribute to collective imagining of 
how everyday practices could look like, especially when these are discussed in context  (during a 
workshop for example) or presented as a narrative of positive lived experience.  

Comfort 

• Comfort is expressed as a material (and sensory) and immaterial (emotional and cognitive) experience 
amongst householders . 

• Achieving comfort at home is found to be a prevalent social norm amongst householders across all 
pilots 

• There seems to be an association of meanings of comfort with these of a good and satisfactory home 
amongst our participants. The lack of comfort, due to technical/technological issues with people’s 
energy systems contributes to emotional tensions of householders and is perceived as a factor that 
creates unsatisfactory living conditions and a hassle factor in people’s everyday lives.  

• It is important to further investigate the specific, socio-cultural ways in which people experience 
comfort in their homes, further to understandings of thermal comfort, and try to make connections 
with the ways in which smart technologies contribute to this or not. 

• Comfort is associated with the use of smart energy technologies. 76% of respondents overall suggest 
that smart energy technologies are supposed to make life more comfortable at home. This perception 
is particularly noticeable in Voorhout (80%) and Berchidda (80%). 

Practices that have the potential to become more flexible 

• Doing the laundry and the associated practices (drying clothes and possibly ironing) are considered 
practices that households are willing to reconsider, in terms of time of performance.  However, people 
are not necessarily willing to consider the frequency that they currently wash. So there is an 
opportunity to design interventions for the time-shifting of the practice.  

• Times of heating are identified as a potential area for intervention. The majority of people (40%) 
indicate that they would find it easy or very easy to change the times of heating and 32% neither agree 
nor disagree. Variations between pilots exist through, with Camille Claudel respondents indicating that 
29% would find it easy to change, in comparison with Voorhout which has the largest percentage of 
people willing to change the times of heating (45%), followed by Berchidda (41%). This variation might 
be due to the fact that Voorhout has the newest housing stock, which is also more energy efficient, 
therefore able to retain indoor temperatures for longer, and also requires less heating compared to 
homes in other pilots. 

• Ways of cooling present a diversity amongst the pilots, however, people indicate that they are already 
using passive or manual cooling techniques which do not require electrical devices/installations. 
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However, in the case of Voorhout and some homes in Camille Claudel, cooling is incorporated as an 
option in their heating system, and therefore made easier to use and in some cases even undetectable 
as it will go on if the indoor temperature rises above a set level. DR solutions should bear this in mind 
and find ways to tackle the sometimes ‘invisible’ or background practices of heating and cooling. 

Practices that are more challenging to become flexible  

• Dining and associated practices (dishwashing, cooking etc.). 41% of people suggest that they would 
find it difficult or very difficult to change the times of dining, however this practice needs to be 
investigated further in order to understand its association with other practices which involve collective 
routines (inside and outside the households), as well as synchronicity with other practices (for example 
food shopping, cooking and washing up). One way to explain the difficulty to time-shift is this 
dependence on social and institutional daily rhythms (for example the time people go and return from 
work, the time children go and return from school, the times the shops are open etc).  
 

• Times and frequency of showering/bathing. Approximately 40% of people that responded to 
questions about frequency and times of showering would find it difficult to change their current 
practices. The times of showering appears harder to change for participants of Camille Claudel (55%), 
followed by Voorhout (35%) and Berchidda (33%). The frequency of showering similarly is quite hard to 
change in Camille Claudel (50%), followed by Voorhout (37%) and Berchidda (37%) equally. Common 
understandings of cleanliness, practised through showering and bathing, are embedded in people’s 
socio-cultural context  and change according to the stage of life (Gram-Hanssen et al. 2020). It is 
important to investigate in what ways these two practices are performed across the different pilot and 
how they are associated with other everyday practices and norms such as working and leisure 
activities. 
 

• Times of using ICTs for leisure. 37% of people indicated that they would find difficult or very difficult to 
change the times in which they use ICT devices at home for leisure. Camille Claudel has the highest 
percentage of people who find it difficult or very difficult to change use of ICTs for leisure (55%), 
followed by Voorhout (40%) and Berchidda (31%). The use of ICTs has increased during the Covid-19 
restrictions, however, we cannot be certain about how much since we do not have a specific 
percentage of hours that people spent on them before the restrictions. What is also uncertain is if 
participants engage in the use of ICTs for leisure individually or together with other members of their 
household, which would explain the difficulty for flexibility, since they would have to reply of others’ 
routines and daily schedules. This is an area for further investigation and an area for potential 
intervention.  
 

Gendering of physical and digital housekeeping  

• Overall in the sample72% of the female respondents stated that they do the daily housekeeping 
themselves, as opposed to 13% of men. 30% of male respondents stated that they share the 
housekeeping equally with their partner in comparison with 17% of female respondents who stated 
that they share it with their partner. So, men’s perception of sharing the daily tasks is different to that 
of women. Although there is evidence that there is a higher representation of women in the physical 
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labour of households, there are several limitations, such as lack of further information on the what this 
involves etc., which make it difficult to give an accurate picture. When asked about the cognitive 
housekeeping (i.e the planning, organising and decision making of a household), respondents 
suggested overall that they share this with their partner (38%). However when looking in the different 
gender responses it is shown that the majority (60%) of female respondents said that they take 
responsibility of cognitive labour, in comparison to 15% of men. Therefore there seems to be a higher 
representation of women in both the physical and cognitive housekeeping, but it would better to 
further investigate this through the upcoming interactions in order to come to more conclusive results. 
 

• In regard to digital housekeeping, the gendering is harder to understand because of the way that the 
survey questions were posed. Generally, a larger representation of men appear to engage with the 
planning, control and management of smart energy systems. In specific, more men (47%) than 
women (21%) control or are in charge of their energy system and more men (61%) than women (40%) 
check their smart energy meter if they have one. Although there are also indications that digital 
housekeeping is shared between members of households, it is important to investigate further in order 
to assess in what ways the digital housekeeping relates to the physical housekeeping and if it is 
gendered and in what ways. 
 

Smart energy systems and everyday life 

 
• Knowledge and perception of smart energy technologies 

38% of respondents have a vague idea of what smart technologies are, followed by 34% of respondents 
that have a general idea of what they are. However, if we zoom in the individual pilots, Voorhout has 
the highest percentage of people who have a general idea (48%), followed by Berchidda (33%)  and 25% 
in Camille Claudel. It is interesting that respondents in Berchidda report a greater knowledge of smart 
technologies than Camiille Claudel, despite the lowest ownership of smart energy technologies at 
home. Furthermore, a positive perception of the use and purpose of smart technologies is seen across 
all pilots. A big majority of people overall (88%) indicate that one of the main purposes of smart energy 
technologies is to save money. This is particularly evident in Berchidda with a 95% of respondents 
saying so. Finally, a very interesting finding is that 80% of respondents in both Berchidda and Voorhout 
(agains an overall rate of 76%) suggest that smart energy technologies are to make life more 
comfortable. This finding needs to be further investigated through the upcoming interactions, since it 
has implications in the way that people experience comfort at home and also meanings of a good 
home. 
 

• Ownership and kinds of smart energy technologies 
61% of respondents overall do not own smart energy technologies at home at all. However, looking 
into the pilots, Berchidda has the lowest ownership of smart energy technologies (76%), followed by 
Camille Claudel (54%) . The situation in Voorhout is more unclear since 30 % of respondent suggest that 
they either don’t know (20%) or they do not have any smart energy technologies at all (10%). It is 
important to investigate people’s awareness and use of smart home technologies, especially in these 
pilots that we already know that smart energy systems are installed (in Voorhout for example).  

• Control and management of energy systems 
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A large percentage of people (39%) who have smart energy systems and devices at home suggest that 
they never check their consumption through an in-home display or other device, followed by 20% that 
suggest that they only check it when they receive a bill and 14% who check it once a month. Looking at 
Voorhout in particular where smart home technologies are installed in all homes, 26% of respondents 
suggest that they never check their consumption, with the rest of respondents reporting a variety of 
frequencies ranging from once a day every day (11%), to once in  fortnight (11%)  etc. Although 
households do not generally use any mobile of web applications to monitor or control their energy 
consumption (76% overall), in their majority they suggest that a smart phone application would be the 
preferred and convenient interface for doing so. Energy providers and their associated channels for 
communication (such as websites) are high on people’s priorities for when things go wrong,  by 67% 
stating that they contact their provider or visit their website when experiencing a problem with their 
smart energy systems. 
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