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Our study proposes to analyze from a social practice and behavioural economics perspective the factors
that influence a mismatch between energy behaviour and retrofit efficacy in the context of social housing.
Retrofit interventions not only have the potential of improving energy efficiency of buildings, but they
also change the context in which individuals live, therefore improving their wellbeing at home. However,
the surrounding social context might suggest some context-specific practices and cognitive biases that
negatively influence energy behaviour, creating a gap between expected and actual energy performance.

Addressing the context-specific practices and cognitive biases is especially necessary when it comes to
social housing. Social housing neighbourhoods are not only low-energy efficient, but also socially vulner-
able. This context might shape specific practices and make salient specific cognitive biases which require
special consideration within an energy retrofit program.

The ambition of this study is to understand the context-specific practices and cognitive biases that
characterize the pre-refurbishment phase of a retrofit program and to identify the ones that can be used
as behavioural and social levers to enhance retrofit efficacy. To this aim, we analyze the results of a ques-
tionnaire administered to the tenants of a social housing district through the lenses of social practice
theory and behavioural economics. Our results show that analysing tenants’ behaviour through an inter-
disciplinary social science approach allows to identify a range of context-specific variables that can be
used as levers to align behaviour to retrofit interventions.
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1. Introduction

Buildings are responsible for about 40% of total energy con-
sumption and 36% of CO, emissions in the European Union [1],
which gives them a key role in reaching the EU climate-energy
goals. Therefore, the EU has set several policy initiatives to pro-
mote energy efficiency in buildings, among which the creation of
100 innovative and integrated Positive Energy Districts/Blocks by
2025 [2], i.e. neighbourhoods that produce more energy than what
they consume. The SINFONIA project (Smart INitiative of cities
Fully cOmmitted to iNvest In Advanced large-scaled energy solu-
tions') is a “seeding point” for the creation of such districts and is
designed to target social housing dwellings. In the context of so-
cial housing, retrofit is particularly relevant as it must overcome a
series of difficulties: large investments allocated in large numbers
of dwellings; actual occupancy of the flats to be refurbished; so-
cial segregation due to location in peripheral areas. At the same
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time, energy retrofit in social housing carries the advantages of an
economy of scale due to the grouping of numerous flats in a few
number of large building blocks. The retrofit process promoted by
SINFONIA contains a combination of measures which include enve-
lope insulation, solar energy and geothermal exploitation, monitor-
ing system and mechanical ventilation installment. These interven-
tions are being implemented under a collaborative scheme which
involves researchers, local housing associations and municipalities,
tenants and energy providers (the so-called quadruple helix innova-
tion model [3,4]).

Intervening on the built environment, however, does not nec-
essarily result in a greater building energy efficiency [5,6]: Wrong
assumptions on users’ energy behaviour determine a gap between
the expected and the actual performance of a building - the en-
ergy efficiency gap [7,8]. In fact, within a group of identical build-
ings, individuals may engage in completely different energy con-
sumption behaviours [9,10]. Technically, the rebound effect is used
to explain the adverse effect that the introduction of new energy
efficient technologies has on energy consumption behaviour [11].
However, this factor is difficult to quantify due to biases created by
context-specific features [12]. For example, rented properties occu-
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pied by individuals with higher energy needs and low income lead
to a higher rebound effect [13]. A way to circumvent this difficulty
might be to scan before the retrofit the target context in search of
social and behavioural levers which can be incorporated in subse-
quent behavioural change strategies.

A specific context is defined by a variety of factors that might
affect energy behaviour and, in turn, intervention efficacy [14]. In-
dividuals are greatly affected by their living environment which
shapes their behaviour (making cognitive biases salient [15]), their
cultural models [16] and social practices [17]. Considering the
social housing example, outdoor temperature [18] in proximity
to polluted areas [19] influences tenants’ ventilation practices. In
the same context, a low income and a poor energy education
[20] might induce social housing tenants to choose more short-
term rewarding but inefficient behaviours [21].

Previous studies on the same topic have investigated how
energy behaviour is affected by context [14], cognitive biases
[22] and social practices [23]. Our study provides instead an in-
terdisciplinary [24] approach to scan ex ante the social housing
retrofit context through the lenses of social practice theory and
behavioural economics in an effort to extract from tenants’ be-
haviours the context-specific biases and social practices. Using this
approach, we analyze the results of a survey on tenants’ energy be-
haviour in a social housing district before refurbishment to iden-
tify context-specific social practices and cognitive biases and ex-
trapolate the levers that enable in a subsequent phase to align
behaviour with the purpose of the intervention. This approach
also uses the evidence-based approach centralized by the European
Commission’s Better Regulation Agenda [25].

The paper is organized as follows. In Section 2, we explain how
energy behaviour is investigated under the lenses of behavioural
economics and social practice theory. In Section 3, we present the
SINFONIA project and describe the survey. Results analysed under
the proposed interdisciplinary approach are presented in Section 4.
Section 5 discusses the results and highlights the social and be-
havioural levers. Section 6 concludes.

2. Uncovering the behavioural and social levers in social
housing

Here we develop an analytical guide for identifying appropri-
ate levers in behavioural change strategies in social housing retrofit
interventions. In order to better explain to the reader our interdis-
ciplinary approach, in the following we outline our two points of
view in studying energy behaviour in social housing retrofit: be-
havioural economics and social practice theory.

2.1. The behavioural economic lens

Behavioural economics may help explaining the determinants
of the energy efficiency gap. Neoclassical economic theory assumes
that human decision making and behaviour are based on rational
choice [26,27], associating any change in behaviour to changes in
predictable factors, like information and prices. Behavioural eco-
nomics challenges this view by unveiling a realistic picture of indi-
vidual behaviour through the application of psychological insights.

Individuals are bounded rational and make choices relying on
mental shortcuts and habits, especially when they face cognitive
overload [28]. This exposes their decision making process to cog-
nitive biases that the context of the moment of decision makes
salient [15]. Individuals are prone to the status quo bias, that is
they are prone to resist change and stick to the status quo [29,30].
This is particularly true when they have to choose new electricity
suppliers or devices, even when they are educated about the prod-
uct benefits and features [31]. Individuals are also prone to per-
ceive things as more valuable when they are closer in time, even

when they might provide higher benefits when delayed in the fu-
ture [21]. This “myopic” behaviour results in comparing the short-
term costs and long-term benefits of energy behaviour, such as en-
ergy consumption and energy efficient investments. Another piece
of evidence that helps us understanding energy behaviour is that
people display privacy concerns, that is they prefer long-term pri-
vacy to short-term benefits [32], and that they draw on accessible
memory and available information to understand how to behave
(availability bias [33]).

The decision to consume or invest in energy efficiency is a de-
cision to contribute to a public good, hence is a type of moral
behaviour [34]. People are often tempted to engage in immoral
behaviour, even if they value perceive themselves as moral ac-
tors [35]; therefore, they engage in moral licensing or cleansing
when they recall past socially desirable or morally questionable
behaviour [36]. This behavioural history-dependence might explain
incongruous actions in energy domains. In particular, being re-
called of a good behaviour, such as efficient water consumption,
might predict a less good behaviour later on, such as inefficient
electricity consumption [37].

A fundamental concept that suggests that behaviour is affected
by contextual features is the absence or the presence of interper-
sonal trust [38]. In the domain of energy related behaviours, this
translates in improving energy behaviour when information comes
from a trusted source [39]. This links to the evidence that peo-
ple’s behaviour is also influenced by the behaviour of those who
surround them: they draw from people’s behaviour to understand
which is the socially appropriate behaviour they have to conform
to [40].

The features of the specific context of social housing influence
how people behave and in a specific way. In particular, the social
housing conditions of scarcity (like income and energy) affect peo-
ple’s available cognitive resources and, in turn, their behaviour. For
instance, when there are several pressing needs to satisfy, atten-
tion is depleted, and future needs are neglected [20]. As a result, a
context characterized by scarcity conditions shapes people’s pref-
erence towards immediate rewards [41], exacerbating the human
myopic tendency to value future benefits, such as those associated
to energy efficient behaviours [42]. Another feature of social hous-
ing is that it can create a stigma. In particular, scarcity conditions
might create a stigma that leads to cognitive distance [43] and un-
derperformance [44] that poses barriers to the achievement of sev-
eral benefits [45].

Overall, behavioural economics highlights that context shapes
people’s behaviour by making more salient some cognitive biases.
And social housing is a powerful context at doing so. However,
not only context shapes behaviour, preferences and perceptions by
making certain cognitive biases more salient, but it also shapes
who people are and how they interpret the world [16]. In the next
section, this latter issue will be deepened under the lens of social
practice theory.

2.2. The social practice theory lens

Context is also crucial in the social practice theory. This per-
spective underlines that people are actors who grow up, act,
and make decisions in specific material and cultural context
[16] with common rules and meanings [46]. Context is under-
stood as people-place relations in which objects-technologies, ac-
tors, meanings, and knowledge interact each other [47]. It is the
surrounding in which people decide how to act [14], the "mother”
of social practices [47], and one of the main determinants of en-
ergy behaviours and social change [48]. Context is fundamental
in the definition of how and why people act, since it shapes the
main relationships and features of people’s daily life. By taking into
account the context in which people grow up (long deep social-
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ization) and live (actual context), we examine peoples energy be-
haviours and actions more comprehensively in order to identify the
elements that prompt changes [17,48,49].

Social practices are, in fact, specific to a surrounding con-
text and reflect social-material interactions and social structure of
meanings [50]. An actor learns which behaviours are culturally and
socially recognized in the context [46,51] and the constant repeti-
tion creates the social practice [17,47,52]. Social practice - such as
Nordic walking [53], bottle (and not tap) water consumption in a
restaurant [54], food shopping [50], cooking [52] - is related to a
structure of meanings and forms of understandings, physical and
mental activities, agencies and technologies, knowledge, emotions,
and motivations [17,55]. Changing a social practice, thus, requires a
deepen process.

A new practice is created when new images, forms of knowl-
edge, and technologies are combined [9]. Therefore, changing a
practice requires that individuals and groups negotiate new actions
with old ones through social learning [48]. In particular, social
practice change requires the understanding of the reasons behind
the change (e.g. environmental footprint associated to the old prac-
tice), and the participation to a new practice through individual
and collective experience and training. Social practice change has
to be systemic [14]. Community-based initiatives might move from
cognitive to systemic change [24]. They work at the level of social
interactions [52], creating alternatives that address the change of
the social practices [17,50].

Energy consumption is not a practice [53]: it is the outcome of
many different practices shared by a collectivity and performed by
individuals [17,56], such as showering [48], bathing [56], cooking,
clothes washing, entertainment, heating, and ventilation practices
in daily life [54,57]. In this kind of practices, making a home com-
fortable [53] is a relevant aspect culturally embedded that could
keep indoor climate comfortable [54] and drive energy consump-
tion and saving [14]. For instance, in the context of social housing,
families develop common practices that are influenced by the sub-
optimal built and social contexts in which they live.

3. Material and methods

Our study embraces the interdisciplinary perspective in order
to isolate context and individual circumstances for an interven-
tion aimed at changing energy behaviour. The integration of so-
cial practice theory and behavioural economics perspectives over-
takes some of their own gaps: on the one hand, social practice
theory considers individuals not responsible for their behaviours
[48], because social context is more central. On the other hand,
behavioural economics does not consider who is the individual
according to the specific surrounding context. This intercultural
communication between disciplines [17] allows to develop a more
context-specific framework with the purpose to design behaviour
change strategies enhancing retrofit intervention effectiveness. We
consider the SINFONIA project and one of its case studies: Bolzano
social housing district. This project is particularly relevant as it is
an example of retrofit intervention to replicate in other European
cities.?

3.1. Case study: social housing districts in Bolzano

Bolzano is a city in the middle of the Alps, on the North-East
of the Italy. It counts about 106.000 inhabitants of two differ-
ent mother tongue groups (Italian 73.8% and German 25.5%, re-
maining minority is the Ladin group) and an average density of
2000 inhabitants per km?. Geo-morphologically, Bolzano is in a

2 The other cities are Boras, La Rochelle, Pafos, Sevilla, Rosenheim.

narrow valley. According to data provided by the Observatory of
Italian Tax Agency (OMI), both rental and sales residential pro-
prieties are characterized by high prices on the local real estate
market, in comparison to other cities with similar size and fea-
tures.> This is mainly due to the high attractivity of the city as
urban center, and the scarcity of available new building surface.
Energy efficiency building sector is well-developed thanks to sev-
eral innovative enterprises and institutions, such as the local public
body “CasaClima-KlimaHaus”, responsible in South Tyrol province
for buildings energy audit and certification. Bolzano is separated
into 5 administrative districts and the social housing buildings in-
cluded in SINFONIA project are situated in three of these districts,
far from the city center and the most expensive locations (namely
the Gries - S.Quirino district).

These buildings were chosen because of their poor conditions
and need to be refurbished. Energy retrofit interventions include
envelopment of insulation, exploitation of solar and geothermal
energy, installment of mechanical ventilation, and installation of
monitoring system.

We conducted a survey during summer 2015, in order to iden-
tify behavioural and social levers for energy behaviour change in
retrofit interventions. It elicits information on energy behaviours,
renewable energy and energy efficiency knowledge, and indoor
comfort perceptions of case study population, prior to the imple-
mentation of refurbishment interventions. This survey not only al-
lows to get a glimpse on the poor conditions that call for a re-
furbishment intervention, but also to identify the existence of be-
havioural or social levers in order to attenuate the energy effi-
ciency gap after the refurbishment.

3.2. Questionnaire design

Different scientific perspectives usually employ different meth-
ods [17]. Social practice theory uses mainly qualitative methods,
such as in-depth and face-to-face interviews [9,54,57], while be-
havioural economics exploits the experimental approach in the
laboratory and in the field [58,59]. Practically, the use of the quan-
titative tool of the survey is based on a decision to engage almost
all the tenants involved in SINFONIA project without raising their
annoyances in a project that already interfere with their daily life.

The survey, developed following methodological guidelines on
survey design [60], involves multiple choice answers. It contains
38 closed-ended questions divided in four sections and nine sub-
sections (Table 1).

3.3. Questionnaire administration

The survey was conducted door-to-door to 385 households, and
277 households completed the survey with the interviewer read-
ing the questions. Collected questionnaires are approximately 72%
of the population considered. We acknowledge the risk of self-
selection bias as some individuals might have been more likely
to complete the survey [61]. Moreover, there might be the risk
of behaviour-attitude gap due to the fact that individuals’ stated
intentions do not always align with actual behaviour [62]. How-
ever, our aim is not to generalize findings, but to diagnose factors
that might affect energy behaviours and, ultimately, the efficacy of
retrofit interventions in the specific context of Bolzano social hous-
ing district.

The responses collected were analysed with Stata. Each ques-
tion was transformed as a variable in Stata for the statistical anal-
ysis. The ordinal and nominal questions were transformed into nu-
meric and dummies.

3 https://wwwt.agenziaentrate.gov.it/geopoi_omi/index.php.
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Table 1
Sections, subsections, and contents of the survey questions.
Sections Subsections Questions
General information Information on respondent Street
Gender
Age

Information on household

Interest on

energy efficiency refurbishment

Economic information Cost perceptions

Satisfaction level
Energy behaviours

Technical information

Indoor comfort perception Temperature perception

Humidity perception

Noise perception

Education level

Age of components

Number of components

Energy saving

Energy Performance Certificate Knowledge (CasaClima)
Certified Buildings (CasaClima) Perceived Advantageous
Renewable energy sources (RES) knowledge
Willingness to be informed

Way to be informed

Willingness to be monitored

Rent

Electricity

Heat

How water

Maintenance

Building condition satisfaction
Ventilation in summer

Ventilation in winter

Eco-bulbs

Efficient devices

Standby mode

Temperature regulation
Temperature regulation knowledge
Temperature in summer
Temperature in winter

Bedroom temperature in summer
Bedroom temperature in winter
Perceived temperature in summer
Perceived temperature in winter
Perceived draft

Perceived humidity in summer
Perceived humidity in winter
Perceived mold

Perceived noise

Type of perceived noise

Table 2

Demographic data.
Variables N mean sd min max
Female 277 0.578 0.495 0 1
Low education 277 0.7112 0.454 0 1
Young 277 0.0650 0.247 0 1
40-59 277 0.310 0.464 0 1
> 60 277 0.621 0.486 0 1
N young compon 277 0.242 0.616 0 3
N adult compon 277 0.968 1.033 0 6
N old compon 277 0.780 0.721 0 2
> 12 h at home 269 0.874 0.333 0 1

4. Results

Through the analytical lenses of behavioural economics and so-
cial practice theory, this section includes the results of the survey
on energy behaviours administered on Bolzano social housing ten-
ants. We first report on the description of the tenants’ characteris-
tics, then we provide an assessment on energy behaviours aimed
at distinguishing social practices. Finally, we conduct a regression
analysis on ventilation behaviour, as representative behaviour that
might hinder retrofit interventions efficacy, with the aim to ex-
trapolate social and individual levers to use in behaviour change
strategies.

4.1. Descriptive statistics

Table 2 reports on the descriptive statistics of the study sample.
The first five rows describes the respondent’s characteristics, while

the last four rows describe the household. It shows that low edu-
cated individuals (71%), elderly (62%), and people who spend more
than 12 hours at home (87%) are predominant.

Table 3 shows the descriptive statistics of tenants’ responses.
With respect to individuals’ interests to energy issues, we find that
the majority of respondents (87%) is willing to receive informa-
tion about energy issues. Furthermore, people who use Eco-bulbs
(86%) and who know CasaClima buildings (80%) are also predomi-
nant. These variables signal context-specific facets of Bolzano city,
since CasaClima is a reference and trusty institution. In particu-
lar, CasaClima, the local public agency entitled to emit energy effi-
ciency certificates for buildings, spreads knowledge through train-
ing and courses dedicated to professionals and the wider public
about energy efficient buildings and behaviours. These activities
signal that CasaClima aims to improve indoor comfort, becoming
a trustworthy institution in Bolzano.

Finally, we observe that the majority of respondents display
negative perceptions of temperature and humidity?, and costs,
suggesting context-specific features of social housing (suboptimal
house conditions) and the need of energy refurbishment, like the
installment of a automatic ventilation system. This is particularly
evident for humidity perceptions, of which the dispersion is low
(sd: 0.386).

4 The item scale has been homogenized to reflect negativity perceptions with
1 = not negative, 5 = very negative.
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Table 3

Survey items.
Variables N mean sd min max
Willingness to be informed 271 0.871 0.336 0 1
Willingness to meet a consultant 248 0.573 0.496 0 1
Willingness to be monitored 249 0.530 0.500 0 1
Eco-bulbs 275 0.855 0.353 0 1
Efficient devices 275 0.738 0.440 0 1
Summer ventilation 275 3.558 0.328 2 4
Winter ventilation 275 2.531 0.344 2 4
Energy performance certificate knowledge (CasaClima) 269 0.799 0.401 0 1
RES Knowledge 227 1.752 0.533 1 3
Satisfaction with house conditions 274 2.577 0.955 1 4
Negative temperature perceptions 275 3.658 0.545 2.5 4.5
Negative humidity perceptions 270 2.954 0.386 1.5 4
Cost perceptions 256 3.427 0.558 2 5
Certified buildings (CasaClima) perceived advantageous 241 0.801 0.400 0 1

Table 4
Energy efficient individual choices and social practices.

Energy behaviour 1 Energy behaviour 2 Levene’s index

Eco bulbs Efficient devices 0.0007763 ***
Eco bulbs Summer ventilation 0.2637
Eco bulbs Winter ventilation 0.5436

Summer ventilation 8.398e-06***
Winter ventilation 7.568e-05***
Winter ventilation 0.6092

Efficient devices
Efficient devices
Summer ventilation

The results of Levenes test for equality of variances and standard
deviation.*(p < 0.10), **(p < 0.05), ***(p < 0.01)

4.2. Understanding the nature of energy behaviours

To isolate opportunities to change behaviours in a way that the
potential of retrofit interventions is fully released, we need to get
a comprehensive understanding of people’s behaviour accounting
for the context-specific facets. In this section, we examine the na-
ture of energy efficient behaviours, by starting providing descrip-
tive information on self-reported answers. In particular, we look
at the dispersion associated to the items surveying on the use of
Eco-bulbs, use of efficient devices, ventilation in summer, and ven-
tilation in winter.

This results in assessing whether some energy behaviours are
recognized as social practices and whether others are mainly de-
termined by individual factors.

From Table 3 we observe that while ventilation, both during
summer (0,328) and during winter (0,344), and choice to buy
Eco-bulbs (0,363) are barely dispersed, the choice to use efficient
devices is highly dispersed (0,446). This suggests that there ex-
ist some culturally recognized social practices for ventilation be-
haviour and choice to buy Eco-bulbs, as answers are mostly ho-
mogeneous.” On the other hand, the higher heterogeneity in re-
sponses associated to the use of efficient devices suggests that in-
dividuals do not agree on a recognized way to behave, but rather
their individual preferences play a more crucial role. These insights
are confirmed by the results of the Levene’s test for equality of
variances (Table 4).5 In particular, the test shows that the distri-

5 The two social practices might have developed because of different reasons.
While ventilation behaviour might be recognized as a social practice because of
the interaction among people within a specific context, the choice to buy eco-
bulbs might be recognized as a social practice because of the introduction of Eu-
ropean regulations aimed at regulating electrical lamps and luminaires, like the No.
874/2012.

6 Levene’s test is non-parametric test for measuring differences between vari-
ances. We chose non-parametric test because our variables (use of Eco-bulbs, ven-
tilation in summer and winter, and use of efficient devices) are not normally dis-
tributed.

bution of answers associated to the item surveying the use of effi-
cient devices is significantly different from the distribution of an-
swers associated to the items surveying on ventilation in summer,
ventilation in winter, and use of Eco-bulbs.”

4.3. Deepening ventilation behaviour

One of the retrofit interventions to be implemented within the
SINFONIA project is the installment of a mechanical ventilation
system. Therefore, to better inform the process of designing strate-
gies aimed at enhancing retrofit effectiveness in Bolzano social
housing district, we deepen the determinants of ventilation be-
haviour. This step aims to identify potential levers to be taken into
account in the design of behaviour change strategies.

We, therefore, employ the ordered probit model as the depen-
dent variables are discrete outcomes that can take one of several
values [63]. In particular, the dependent variable ventilation is an
ordinal variable that does not describe the real level of ventila-
tion behaviour, but does describe the ordinal category in which
it is reported (1 = never ventilate, 2 = once a day, 3 = sev-
eral times, 4 = always). Among the explanatory variables, we have
dummies controlling for gender (female), age (over60), low educa-
tion, knowledge of CasaClima buildings, whether CasaClima build-
ings are perceived advantageous, and spending more than half day
at home. We also add number of young components, renewable
energy sources (RES) knowledge, cost perceptions, negative humid-
ity and temperature perceptions, noise perceptions and level of
satisfaction with house conditions. We enrich the model with two
dummies capturing individual willingness to be monitored and to
meet a consultant.

As Table 5 shows, during summer, # young component, RES
knowledge, Efficient Buildings Knowledge and Negative Humidity
Perceptions explain ventilation behaviour. The regression analysis
shows that the more individuals display negative humidity percep-
tions, the more they are likely to ventilate their house. Therefore, a
social housing-specific feature, such as living in a less comfortable
dwelling, leads to more frequent ventilation behaviour.

The evidence that individuals who have experience of
CasaClima buildings affects ventilation behaviour, suggests that
trust is a crucial determinant of behaviour [14]: Individuals who
developed trust in CasaClima, which is a context-specific reference
point in Bolzano, are likely to engage in more frequent ventilation
behaviour.

7 While the introduction of the regulation of electrical lamps and luminaires (Reg.
874/2012) might be sufficient to enforce the efficient behaviour of using Eco-bulbs,
the contrary is true for efficient ventilation behaviour, especially when this latter is
recognized as a social practice, and the retrofit intervention, such as the introduc-
tion of a ventilation system, requires to develop a new social practice.
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Table 5
Ventilation behaviour: Ordered probit model.

(1)

Summer ventilation

(2)

Winter ventilation

Female

Over 60

Low education

# young component

RES knowledge

CasaClima buildings knowledge
CasaClima buildings perceived advantageous
Cost perceptions

Negative temperature perceptions
Negative humidity perceptions

> 12 h at home

Satisfaction with house conditions
Noise perceptions

WT be monitored

WT meet a consultant
Observations

0.359(0.239) 0.155(0.223)
0.0720(0.277) ~0.169(0.245)
0.0458(0.268) ~0.432+(0.237)
0.566*(0.238) 0.157(0.157)
~0.521%+(0.250) ~0.537+(0.239)
1.233*(0.543) 0.686(0.464)
—0.564(0.485) ~0.416(0.373)
0.142(0.237) 0.00196(0.199)
~0.285(0.231) 0.0698(0.206)
1.085*+(0.338) 0.308 (0.293)
0.269(0.341) —0.00209(0.306)
0.190(0.134) ~0.353*+(0.116)
~0.108(0.114) ~0.0801(0.111)
0.0383(0.264) 0.155(0.225)
~0.00307(0.287) ~0.0811(0.242)
153 153

Standard errors in parentheses
* p<0.10, ** p <0.05, *** p <0.01

On the contrary, we observe that RES knowledge might deter-
mine a sort of “moral licensing” that affects ventilation behaviour:
the more RES types individuals know, the less frequent they ven-
tilate. This suggests that RES knowledge makes a present or past
concern for the environment salient that, in turn, provides the li-
cense to misbehave later on [64]. Finally, we find that having chil-
dren has a positive significant effect on ventilation behaviour, sug-
gesting that the presence of children elicits a more long-term fo-
cused behaviour [65].

During winter, similarly to what observed for the summer,
we observe that RES knowledge has a significant negative effect
on ventilation behaviour, and that some context-specific features
of social housing affect behaviour. In particular, we confirm that
forms of scarcity [41], proxied by low education, exacerbates my-
opic tendency in ventilation behaviour during summer. Finally, we
find that individuals who are satisfied with house conditions, are
less likely to ventilate their house, suggesting they are likely to re-
sist change and stick to the status quo.

5. Discussion

The pre-refurbishment survey has been conducted and analysed
to provide an understanding of tenants’ current energy behaviours,
and extrapolate the cognitive biases and social practices shaped by
the context of social housing. This study shedded light on the con-
textual factors affecting energy behaviour of a sample of tenants
in Bolzano social housing district. Through an interdisciplinary so-
cial sciences approach, it aimed to help develop behaviour change
strategies to enhance retrofit program efficacy.

Overall, results highlight the role that the specific context of
social housing plays on ventilation behaviour, and that it is not
straightforward to distinguish from social and individual determi-
nants of behaviour. By using the lenses of social practice theory
and behavioural economics, we identified social or behavioural fac-
tors that might hinder retrofit intervention efficacy, and others that
can be used as levers for behaviour change strategy.

We showed that the context of social housing might exacer-
bate some cognitive biases, like the myopic tendency to priori-
tize inefficient, but more short-term rewarding, behaviours [21].
Such a context-specific myopic tendency can be diluted in par-
ents, as having children naturally makes people think about the
future and care about the environment [65], or by acting on peo-
ple’s “future selves”. A strategy aimed at correcting behaviour in-
formed by behavioural economic insights would seek to remove
the context-specific cognitive biases that pose barriers for peo-

ple to perform optimal decisions [66], such as sending reminders
mentioning a particular future action [67]. Another strategy would
be installing a monitor displaying information on aggregate future
benefits [68] from ventilating efficiently, or about what others do
[69].

However, changing a behaviour that is recognized as a context-
specific social practice, requires a more comprehensive investiga-
tion of determinants of behaviour that goes beyond the individual
ones. As for the case of ventilation, an intervention leveraging only
individual drivers might be less appropriate than another leverag-
ing also social influence.

Regression results suggested that trust in a recognized institu-
tion positively affects ventilation behaviour. This can be used as
a lever to change ventilation social practice. As community-based
initiatives might help moving from cognitive to systemic change
[24], trust in this institution might be leveraged not only to im-
prove individual energy behaviour [39], but also to promote sys-
temic change in ventilation social practice. A viable strategy might
be the creation of a series of meetings or training promoted by
the trusted institution to spread knowledge about old ventilation
practices and the potential of new ones, and support tenants in
ventilation behaviour change process (i.e. showing how and when
ventilate). These meetings might make salient the efficient ventila-
tion practice as a type of good green behaviour, which contributes
to improve tenants’ and their children’s wellbeing at home.

6. Conclusions

In this paper, the scan of the specific context before the retrofit
intervention implementation is central for its effectiveness. Social
housing context is especially relevant exacerbating cognitive biases
[20,43] and shaping social practices that are difficult to change
[14,56].

Here, we investigated energy behaviours in social housing con-
text through an interdisciplinary lens which links behavioural eco-
nomics and social practice theory. This double analytical lens is a
benchmark to attenuate the mismatch between energy behaviour
and retrofitted flat after the energy retrofit. This interdisciplinary
lens extrapolated the context-specific social and individual levers.
These levers might be considered in strategy design with the aim
to align behaviours with retrofit interventions.

We analyzed the results of a questionnaire administered to the
tenants of a social housing context in the European project SINFO-
NIA, before the retrofit intervention implementation. The interdis-
ciplinary investigation unveils social and individual levers: on the



N. DellaValle et al./Energy & Buildings 172 (2018) 517-524 523

one hand, tenants’ ventilation behaviour is recognised as a social
practice; on the other, some context-specific factors, like trust in a
recognised institution and scarce level of education, affect ventila-
tion behaviour.

We proposed to include social and individual levers in the be-
haviour change strategy with the aim to build an effective inter-
action between individuals and new technologies. This new inter-
action not only involves the individual: it also involves the group
and collectivity (e.g. family, peer-to-peer, neighbourhood) to make
culturally recognizable the new behaviour thanks to some social
levers. A behaviour change strategy might target central individu-
als in the social network [70], leverage social norms interventions,
like providing normative feedback [68], or promote the change cul-
turally recognizing the new behaviour [71].

This investigation feeds the next stage of the SINFONIA project.
When all buildings will be refurbished, a monitor will be installed
in each dwelling to display real-time energy behaviour. This will
include information about other tenants’ energy behaviour: the in-
clusion of this normative feedback might contribute to change a
behaviour which is subject to social influence. Further, a participa-
tory and educative process will work on defining new social prac-
tices (e.g. new ventilation behaviour), coherent with refurbished
flats. Finally, the efficacy of such strategies will be evaluated to
support local authorities’ decision to scale these behaviour change
strategies also to other cities.

Acknowledgements

We would like to acknowledge the colleagues of the Urban and
Regional Energy System at the Institute for Renewable Energy at
EURAC Research who supported this research by providing their
feedback. Many thanks to Daniele Vettorato, Alyona Zubaryeva and
Petra Scudo for their precious inputs. We are especially grateful
to the editor and an anonymous referee for their encouragement
and constructive advice. The research leading to these results has
received funding from the European Union’s Seventh Framework
Programme for research, technological development and demon-
stration under grant agreement No. 609019. The European Union
is not liable for any use that may be made of the information con-
tained in this document, which is merely representing the authors’
view. The authors thank the Department of Innovation, Research
and University of the Autonomous Province of Bozen/Bolzano for
covering the Open Access publication costs.

References

[1] European Commission, Proposal for a recast of the energy performance of
buildings directive (2002/91/EC). impact assessment, Brussels, 2008.

[2] European Commission, Investing in the development of low carbon technology
(SET-Plan), COM(2009) 519 Final, Brussels, 2009.

[3] L. Leydesdorff, M. Deakin, The triple-helix model of smart cities: a neoevolu-
tionary perspective, J. Urban Technol. 18 (2) (2011) 53-63.

[4] E.G. Carayannis, T.D. Barth, D.F. Campbell, The quintuple helix innovation
model: global warming as a challenge and driver for innovation, ]. Innov. En-
trepreneurship 1 (1) (2012) 2.

[5] O. Guerra-Santin, L. Itard, Occupants’ Behaviour: determinants and effects on
residential heating consumption, Build. Res. Inf. 38 (3) (2010) 318-338.

[6] FE. Stevenson, A. Leaman, Evaluating housing performance in relation to human
behaviour: new challenges, 2010.

[7] A.B. Jaffe, R.N. Stavins, The energy-efficiency gap what does it mean? Energy
Policy 22 (10) (1994) 804-810.

[8] K. Gillingham, K. Palmer, Bridging the energy efficiency gap: policy insights
from economic theory and empirical evidence, Rev. Environ. Econ. Policy 8 (1)
(2014) 18-38.

[9] K. Gram-Hanssen, Residential heat comfort practices: understanding users,
Build. Res. Inf. 38 (2) (2010) 175-186.

[10] J. Karlsson, B. Moshfegh, A comprehensive investigation of a low-energy build-
ing in Sweden, Renew. Energy 32 (11) (2007) 1830-1841.

[11] S. Sorrell, J. Dimitropoulos, M. Sommerville, Empirical estimates of the direct
rebound effect: a review, Energy Policy 37 (4) (2009) 1356-1371.

[12] A.-D. Barbu, N. Griffiths, G. Morton, Achieving Energy Efficiency Through Be-
haviour Change: What Does it Take, European Environment Agency (EEA),
Copenhagen, 2013.

[13] S. Sorrell, et al., The rebound effect: an assessment of the evidence for
economy-wide energy savings from improved energy efficiency, 2007.

[14] S. S¢epanovi¢, M. Warnier, J.K. Nurminen, The role of context in residential en-
ergy interventions: a meta review, Renewable Sustainable Energy Rev. (2017).

[15] A. Tversky, D. Kahneman, Judgment under uncertainty: heuristics and biases,
Science 185 (4157) (1974) 1124-1131.

[16] K. Hoff, ].E. Stiglitz, Striving for balance in economics: towards a theory of the
social determination of behaviour, ]. Econ. Behav. Org. 126 (2016) 25-57.

[17] B.K. Sovacool, D.J. Hess, Ordering theories: typologies and conceptual frame-
works for sociotechnical change, Soc. Stud. Sci. 47 (5) (2017) 703-750.

[18] V. Fabi, R.V. Andersen, S. Corgnati, B.W. Olesen, Occupants’ Window opening
behaviour: a literature review of factors influencing occupant behaviour and
models, Build. Environ. 58 (2012) 188-198.

[19] A. Team, C. Baffert, Energy poverty and vulnerable consumers in the energy
sector across the eu: analysis of policies and measures, Policy 2 (2015).

[20] AK. Shah, S. Mullainathan, E. Shafir, Some consequences of having too little,
Science 338 (6107) (2012) 682-685.

[21] G. Loewenstein, D. Prelec, Anomalies in intertemporal choice: evidence and an
interpretation, Q. J. Econ. 107 (2) (1992) 573-597.

[22] E.R. Frederiks, K. Stenner, E.V. Hobman, Household energy use: applying be-
havioural economics to understand consumer decision-making and behaviour,
Renewable Sustainable Energy Rev. 41 (2015) 1385-1394.

[23] T. Hargreaves, Practice-ing behaviour change: applying social practice theory to
pro-environmental behaviour change, J. Consumer Culture 11 (1) (2011) 79-99.

[24] A. Santangelo, S. Tondelli, Occupant behaviour and building renovation of the
social housing stock: current and future challenges, Energy Build 145 (2017)
276-283.

[25] European Commission, Communication from the Commission to the European
Parliament, the Council, the European Economic and Social Committee and the
Committee of the Regions, 2018, (https://ec.europa.eu/info/sites/info/files/cwp_
2018_en.pdf). [Online; accessed 2017 Dec 21].

[26] H.A. Simon, A behavioral model of rational choice, Q. J. Econ. 69 (1) (1955)
99-118.

[27] H.A. Simon, Models of man; social and rational (1957).

[28] A. Tversky, D. Kahneman, Judgment under Uncertainty: Heuristics and Biases:
Biases in Judgments Reveal Some Heuristics of Thinking under Uncertainty, in:
Uncertainty in Economics, Elsevier, 1978, pp. 17-34.

[29] D. Kahneman, J.L. Knetsch, R.H. Thaler, Anomalies: the endowment effect, loss
aversion, and status quo bias, J. Econ. Perspect. 5 (1) (1991) 193-206.

[30] W. Samuelson, R. Zeckhauser, Status quo bias in decision making, J. Risk Un-
certain. 1 (1) (1988) 7-59.

[31] D. Pichert, K.V. Katsikopoulos, Green defaults: information presentation and
pro-environmental behaviour, ]. Environ. Psychol. 28 (1) (2008) 63-73.

[32] A. Acquisti, J. Grossklags, Privacy and rationality in individual decision making,
IEEE Secur. Privacy 3 (1) (2005) 26-33.

[33] A. Tversky, D. Kahneman, Availability: a heuristic for judging frequency and
probability, Cogn. Psychol. 5 (2) (1973) 207-232.

[34] R. Bénabou, J. Tirole, Identity, morals, and taboos: beliefs as assets, Q. J. Econ.
126 (2) (2011) 805-855.

[35] J. Jordan, E. Mullen, ]J.K. Murnighan, Striving for the moral self: the effects of
recalling past moral actions on future moral behavior, Personal. Social Psychol.
Bull. 37 (5) (2011) 701-713.

[36] B. Monin, A.H. Jordan, The dynamic moral self: a social psychological perspec-
tive, Personal.ldentity Character (2009) 341-354.

[37] V. Tiefenbeck, T. Staake, K. Roth, O. Sachs, For better or for worse? empiri-
cal evidence of moral licensing in a behavioral energy conservation campaign,
Energy Policy 57 (2013) 160-171.

[38] J. Berg, J. Dickhaut, K. McCabe, Trust, reciprocity, and social history, Games
Econ. Behav. 10 (1) (1995) 122-142.

[39] Department of Energy and Climate Change, Advice on how to use
heating controls: Evaluation of a trial in Newcastle, 2014, (https:
| [www.gov.uk/government/uploads/system/uploads/attachment_data/file/
349855/decc_heating_controls_report.pd). [Online; accessed 2017 Dec 21].

[40] R.B. Cialdini, M.R. Trost, Social influence: Social norms, conformity and com-
pliance (1998).

[41] T.W. Fawcett, J.M. McNamara, A.l. Houston, When is it adaptive to be patient?
a general framework for evaluating delayed rewards, Behav. Processes 89 (2)
(2012) 128-136.

[42] H.E. Hershfield, D.G. Goldstein, W.F. Sharpe, ]. Fox, L. Yeykelis, L.L. Carstensen,
J.N. Bailenson, Increasing saving behavior through age-progressed renderings
of the future self, J. Market. Res. 48 (SPL) (2011) S23-S37.

[43] P.M. Horan, P.L. Austin, The social bases of welfare stigma, Soc. Probl. 21 (5)
(1974) 648-657.

[44] C.C. Hall, ]. Zhao, E. Shafir, Self-affirmation among the poor: cognitive and be-
havioral implications, Psychol Sci 25 (2) (2014) 619-625.

[45] L. Bisset, J. Coussins, Badge of Poverty: A New Look at the Stigma Attached to
Free School Meals, Child Poverty Action Group London, England, 1982.

[46] K. Gram-Hanssen, New needs for better understanding of household’s en-
ergy consumption-behaviour, lifestyle or practices? Archit. Eng. Des. Manag.
10 (1-2) (2014) 91-107.

[47] E. Shove, Beyond the abc: climate change policy and theories of social change,
Environ. Plann. 42 (6) (2010) 1273-1285.

[48] S. Batel, P. Castro, P. Devine-Wright, C. Howarth, Developing a critical agenda
to understand pro-environmental actions: contributions from social represen-
tations and social practices theories, Wiley Interdiscip. Rev. Clim. Change 7 (5)
(2016) 727-745.


https://doi.org/10.13039/501100004963
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0001
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0001
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0002
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0002
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0003
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0003
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0003
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0004
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0004
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0004
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0004
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0005
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0005
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0005
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0006
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0006
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0006
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0007
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0007
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0007
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0008
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0008
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0009
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0009
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0009
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0010
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0010
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0010
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0010
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0011
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0011
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0011
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0011
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0012
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0012
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0012
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0012
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0013
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0013
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0013
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0014
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0014
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0014
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0015
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0015
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0015
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0016
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0016
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0016
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0016
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0016
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0017
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0017
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0017
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0018
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0018
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0018
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0018
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0019
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0019
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0019
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0020
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0020
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0020
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0020
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0021
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0021
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0022
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0022
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0022
https://ec.europa.eu/info/sites/info/files/cwp_2018_en.pdf
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0023
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0023
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0024
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0024
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0024
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0025
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0025
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0025
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0025
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0026
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0026
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0026
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0027
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0027
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0027
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0028
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0028
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0028
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0029
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0029
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0029
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0030
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0030
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0030
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0031
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0031
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0031
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0031
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0032
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0032
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0032
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0033
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0033
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0033
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0033
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0033
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0034
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0034
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0034
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0034
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/349855/decc_heating_controls_report.pd
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0035
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0035
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0035
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0035
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0036
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0036
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0036
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0036
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0036
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0036
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0036
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0036
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0037
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0037
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0037
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0038
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0038
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0038
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0038
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0039
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0039
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0039
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0040
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0040
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0041
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0041
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0042
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0042
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0042
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0042
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0042

524 N. DellaValle et al./Energy & Buildings 172 (2018) 517-524

[49] J. Mackenbach, J. Lakerveld, F. Lenthe, H. Bardos, K. Glonti, S. Compernolle,
I. De Bourdeaudhuij, J.-M. Oppert, C. Roda, H. Rutter, et al., Exploring why resi-
dents of socioeconomically deprived neighbourhoods have less favourable per-
ceptions of their neighbourhood environment than residents of wealthy neigh-
bourhoods, Obesity Rev. 17 (S1) (2016) 42-52.

[50] M. Sahakian, H. Wilhite, Making practice theory practicable: towards more
sustainable forms of consumption, J. Consumer Culture 14 (1) (2014) 25-44.

[51] P. Bourdieu, Outline of a Theory of Practice, 16, Cambridge University Press,
1977.

[52] M. Herington, P. Lant, S. Smart, C. Greig, E. van de Fliert, Defection, recruit-
ment and social change in cooking practices: energy poverty through a social
practice lens, Energy Res. Social Sci. 34 (2017) 272-280.

[53] K. Gram-Hanssen, Introducing and developing practice theory: Towards a bet-
ter understanding of household energy consumption, in: Proceedings of the
Sustaining Everyday Life Conference: April 22-24 2009; Campus Norrkoping;
Sweden, Linkoping University Electronic Press, 2010, pp. 45-57.

[54] LV. Madsen, K. Gram-Hanssen, Understanding comfort and senses in social
practice theory: insights from a danish field study, Energy Res. Social Sci. 29
(2017) 86-94.

[55] A. Reckwitz, Toward a theory of social practices: a development in culturalist
theorizing, Eur. ]. Social Theory 5 (2) (2002) 243-263.

[56] S. Walker, D. Lowery, K. Theobald, Low-carbon retrofits in social housing: in-
teraction with occupant behaviour, Energy Res. Social Sci. 2 (2014) 102-114.

[57] K. Gram-Hanssen, Standby consumption in households analyzed with a prac-
tice theory approach, J. Ind. Ecol. 14 (1) (2010) 150-165.

[58] V.L. Smith, Experimental economics: induced value theory, Am. Econ. Rev. 66
(2) (1976) 274-279.

[59] G.W. Harrison, J.A. List, Field experiments, J. Econ. Lit. 42 (4) (2004)
1009-1055.

[60] D. Wilkinson, P. Birmingham, Using Research Instruments: A Guide for Re-
searchers, Psychology Press, 2003.

[61] ]J.C. Whitehead, Environmental interest group behavior and self-selection bias
in contingent valuation mail surveys, Growth Change 22 (1) (1991) 10-20.

[62] F. Carlsson, O. Johansson-Stenman, Behavioral economics and environmental
policy, Annu. Rev. Resour. Econ. 4 (1) (2012) 75-99.

[63] J.M. Wooldridge, Introductory Econometrics: A Modern Approach, Nelson Edu-
cation, 2015.

[64] N. Mazar, C.-B. Zhong, Do green products make us better people? Psychol. Sci.
21 (4) (2010) 494-498.

[65] O.I. Asensio, M.A. Delmas, Nonprice incentives and energy conservation, Proc.
Natl. Acad. Sci. 112 (6) (2015) E510-E515.

[66] P.G. Hansen, The definition of nudge and libertarian paternalism: does the
hand fit the glove? Eur. J. Risk Regulation 7 (1) (2016) 155-174.

[67] D. Karlan, M. McConnell, S. Mullainathan, J. Zinman, Getting to the top of
mind: how reminders increase saving, Manag. Sci. 62 (12) (2016) 3393-3411.

[68] W. Abrahamse, L. Steg, Social influence approaches to encourage resource con-
servation: a meta-analysis, Global Environ. Change 23 (6) (2013) 1773-1785.

[69] H. Allcott, Social norms and energy conservation, J. Public Econ. 95 (9) (2011)
1082-1095.

[70] C. Bale, N. McCullen, T. Foxon, A. Rucklidge, W. Gale, Local authority interven-
tions in the domestic sector and the role of social networks: a case study from
the city of leeds, Energy People (2011).

[71] E. Shove, M. Pantzar, M. Watson, The dynamics of social practice: everyday life
and how it changes, Sage, 2012.


http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0043
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0043
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0043
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0043
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0043
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0043
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0043
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0043
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0043
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0043
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0043
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0043
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0044
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0044
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0044
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0045
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0045
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0046
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0046
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0046
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0046
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0046
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0046
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0047
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0047
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0048
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0048
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0048
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0049
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0049
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0050
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0050
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0050
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0050
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0051
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0051
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0052
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0052
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0053
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0053
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0053
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0054
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0054
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0054
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0055
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0055
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0056
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0056
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0056
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0057
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0057
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0058
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0058
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0058
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0059
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0059
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0059
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0060
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0060
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0061
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0061
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0061
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0061
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0061
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0062
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0062
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0062
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0063
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0063
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0064
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0064
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0064
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0064
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0064
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0064
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0065
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0065
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0065
http://refhub.elsevier.com/S0378-7788(17)34143-9/sbref0065

	In search of behavioural and social levers for effective social housing retrofit programs
	1 Introduction
	2 Uncovering the behavioural and social levers in social housing
	2.1 The behavioural economic lens
	2.2 The social practice theory lens

	3 Material and methods
	3.1 Case study: social housing districts in Bolzano
	3.2 Questionnaire design
	3.3 Questionnaire administration

	4 Results
	4.1 Descriptive statistics
	4.2 Understanding the nature of energy behaviours
	4.3 Deepening ventilation behaviour

	5 Discussion
	6 Conclusions
	 Acknowledgements
	 References


