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Theoretical Grounds 
 

Theoretical and conceptual challenges for experimenting with 
Feedback-Loops in Energy behavior 
 
Brief description of the project  
 
Despite the increase of energy efficient technologies and appliances, energy consumption at the household 
level is still increasing. The main reason for it is that households’ energy behavior has not changed radically. 
Previous research and energy policies have focused, although not yet very successfully, on 1) changing 
behavior at the individual level, 2) utilitarian approaches to energy data/information use, which assumes that 
by providing energy-related data/information to individuals they will change their behavior accordingly; and 
3) targeting individual behavioral change in only one specific household domain, the dwelling. In contrast, 
this research aims to enable long lasting behavioral change and to inform policy innovation at the level of the 
community, which is where social norms are constructed, 1) by exploring how social interaction in different 
spaces (both physical and virtual) can contribute to learning from different types of energy-related 
data/information (both utilitarian and non-utilitarian, e.g. also data/information about norms and values), 
ultimately leading to energy behavior adaptation; and 2) by aiming at a more comprehensive change of 
energy behavior,  introducing the concept of ‘energy conscious lifestyles’. In this research, the concept of 
‘energy conscious lifestyles’ encompasses four different household domains: dwelling, mobility, food 
consumption and leisure.  
 
In order to achieve these aims, this research explores different types of social interactions, both in physical 
and virtual spaces, and analyzes the moderating role that energy-related data/information has in those 
interactions to enable learning and adaptation behavioral processes, which are expected to lead to the 
development of ‘energy conscious lifestyles’ at the individual level.  
 
The following main research question will be addressed:  
How do different types of social interactions, in which energy-related data/information flows are 
exchanged/co-created, enable learning and behavior adaptation processes, ultimately leading to the 
development of ‘energy conscious lifestyles’ at the individual level? 
 
This research operationalizes social interaction using the, defined in this research as, ‘data-driven learning 
and behavior adaptation feedback loops’. The initial CODALoop research proposal, presented a 
conceptual model with three feedback loops: ‘data-individual’, ‘individual-community’ and ‘community-
policy’ which has been re-conceptualized by a new version (Figure 1). This updated conceptual model 
focuses on the two main current feedback loops of this research, which are 1) Feedback Loop 1 ‘individual - 
community’ and 2) Feedback Loop 2 ‘community - policy’. This updated conceptual model will be 
explained in detail in Section 2. The reason to proceed without the Feedback Loop ‘data - individual’ is that 
even if there is an interaction between the individual and the data, this is an individual interaction, not a 
social interaction, the latter being the main object of this research. Furthermore, energy-related 
data/information is present in all feedback loops, both in the Feedback Loop ‘individual – community’, as 
well as in the Feedback Loop ‘Community – Policy’.  
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Figure 1: Feedback loop scheme. Updated conceptual model 

 
 
Problem statement and urgency  
 
Since the Rio Declaration on Environment and Development in 1992, which built on the Declaration of the 
United Nations Conference on the Human Environment held in Stockholm in 1972, the international 
community has identified the environmental challenges that our current production and consumption patterns 
entail. A transition towards more sustainable ways of living is crucial to guarantee quality of life to the future 
generations. This transition towards sustainability has received increasing attention both at the policy level 
(OCDE 2011; UNEP 2011) and in social-science research (Markard et al. 2012; Frantzeskaki & Loorbach 
2010; Grin et al. 2010; Smith et al. 2005). The role that technology and access to (big) data and information 
could play in this sustainability transition is increasingly being discussed by socio-technical studies (Kitchin 
2014a; Boyd & Crawford 2012). The relationship between technology and cities has started to be discussed 
by literature that falls under the umbrella notion of the ‘smart city’ (Dassen & Hajer 2014). This field is still 
in its infancy and more empirical research is needed to analyze the opportunities, challenges and implications 
that the smart city entails (Luque-Ayala & Marvin 2015; Caragliu et al. 2011; Luque et al. 2014; Luque 
2014; Kitchin 2015; Kitchin 2014b; Söderström 2015). 
 
This research focuses on one of the challenges that this sustainability transition entails, how to halt and 
reverse the continuous increase of energy usage, taking into account the potential role of social interaction, 
technology and energy-related data/information in facilitating this transition. Existing studies foresee a 
global increase of 48%1 in the energy demand between 2010 and 2040 (U.S Energy Information 
Administration 2016: 1). The urgency to reduce energy consumption is clear but the task is not an easy one. 
Numerous interests are at stake since energy is currently one of the most lucrative businesses and multiple 
actors need to act synergistically to reduce global energy consumption. As Raskin and his colleagues (Raskin 
et al. 2002) state, not only global actors such as intergovernmental organizations, transnational corporations 
and civic society need to come together for this transition to happen, there is a fourth agent of change that is 
crucial, a “wide public awareness of the need for change and the spread of values that underscore quality of 
life, human solidarity and environmental sustainability” (Ibid, 2002: x). This research focuses specifically on 
enabling this ‘fourth agent’, and it does so by looking at cities because they are home to more than half of the 
                                                        
1 “Most of the world’s energy growth will occur in the non-OECD nations, where relatively strong, long- term economic growth 
drives increasing demand for energy. Non-OECD energy consumption increases by 71% between 2012 and 2040 compared with an 
increase of 18% in OECD nations. Energy” (U.S Energy Information Administration 2016: 1) 
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world’s population, assuming that the aggregated effect of individual change in urban contexts can tilt the 
balance towards a more sustainable energy future for all.  
 
When considering sustainability issues such as the increasing levels of energy consumption, existing 
research (Uzzell 2000) shows that, on the one hand, people perceive that environmental problems are more 
serious at the global level than those at other lower spatial scales. On the other hand, the same research 
shows that responsibility for the environment is greater at the neighborhood level and decreases as the 
geographical scale becomes bigger (urban, regional, national scale). Therefore, opportunities to intervene at 
the neighborhood scale where civic responsibility is bigger are undermined by the feeling that sustainability 
problems are minimal at that level (Uzzell 2008). This research, although framed within an urban context, 
aims to tackle this paradox by focusing on energy transition at the scale of the neighborhood, using the 
household as the unit of analysis. As Hajer and Dassen (2014) have stated, enhancing energy transitions at 
the household level is one of the key challenges of smart urbanism. By focusing on households in certain 
urban neighborhoods, this research aims to build upon expected higher levels of environmental responsibility 
in order to explore different ways on how social interaction, communication technologies and energy-related 
data/information could contribute to raise awareness of the need for change of current energy usage. This 
research does so by exploring the effect different types of spaces (physical, virtual, etc.) have in the 
aforementioned social interactions.  
 
When looking at energy through the eyes of an average citizen, it is important to acknowledge that energy, 
unlike water or waste, is intangible (Shove 1997; Gronow & Warde 2001; Gram-Hanssen 2010). This 
‘invisibility’ (Shove 1997) makes it more challenging for citizens to realize how much energy is needed for 
their daily activities. Consuming energy is not an activity in itself, it is an outcome of the performance of 
different activities that require energy, such as washing clothes, watching TV, or driving a car. Besides, 
current energy consumption is based on established infrastructures of taken-for-granted technological 
systems (Shove & Warde 1998), which makes energy to be seen as a “generic resource, the need for which is 
as self-evident as it is taken for granted” (Shove & Walker 2014: 45). This inertia and familiarity also 
constrain potential opportunities for individual change. In addition to this, citizens are somehow ‘addicted’ 
(Klare 2016) to their energy intensive lifestyles, which provide them with social status (Lehmann & Rajan 
2015) (Axsen et al. 2012; Backhaus et al. 2011; Mont 2007), and a sense of ‘cleanliness, comfort and 
convenience’ (Shove 2003) that is not easy to give up. This coincides with narratives that frame energy 
within societal progress, feeding the idea that energy accessibility enables societies to develop further and 
faster (White 1943; Lutzenhiser 1993).  
 
 
Positioning of the research (gaps)  
 
In practice, one way to cope with the increasing energy consumption has been to invest in energy efficient 
technologies and appliances. At the same time, due to the so-called ‘rebound effect’, technological 
innovations by making energy cheaper may encourage greater energy usage, undoing many efficiency gains 
(European Environment Agency 2015). An illustration of this rebound effect is the expenditure of the 
expected savings in higher comfort (Morton et al. 2013; Gram-Hanssen 2014), the growing number of 
electricity consuming appliances, the increasing size and number of individual dwellings (Backhaus et al. 
2011: 54) and the rapid growth in car ownership and distance travelled (EEA 2015: 25) resulting in an 
overall increase, rather than decrease, of energy consumption. As a result, despite the increase of energy 
efficient technologies and appliances, energy consumption at the household level is still increasing. To 
illustrate this point, between 1990 and 2009, households in the 28 EU Member States became more energy 
efficient, but in this period their energy consumption increased by 8% (European Environmental Agency, 
2015). 
 
The main reason for this continuous increase of energy consumption is that households’ energy behavior has 
not radically changed. In order to reduce energy consumption, it is necessary to go beyond the technological 
debate around energy efficiency and to focus on the behavioral dimension of energy consumption. Research 
and policy addressing the behavioral dimension of energy consumption has a long history (Stern 1992; 
Lutzenhiser 1993; Morton et al. 2013; Darby 2006). This research departs from and builds upon the 
following three existing bodies of research: 
 
First, previous research and energy policies have focused on changing consumers’ behavior at the individual 
level. This approach to behavior change is known as ‘internalist’ (Jackson 2005) since it focuses on 
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processes and characteristics conceived as internal to the individual, such as attitudes, values, habits and 
personal norms, to explain individual behavior. One of the most well-known ‘internalist’ approaches is the 
Rational Choice model (Elster 1986; Homans 1961) which states that individuals make choices by 
calculating the costs and benefits of their actions and choose the option that maximizes their benefits. An 
example of an energy policy that follows this utilitarian approach is to offer tax benefits or financial 
incentives to individuals to influence their energy behavior. The expected outcome, according to this model, 
is that the more financial benefits are provided, the better the behavioral outcomes will be. This focus on 
price derives from traditional economic models which presume that what matters is the amount (Allcott & 
Mullainathan 2010: 1204). However, research that analyzes the psychological factors behind those decisions 
shows that money is not the only motive that individuals take into account when making energy decisions. 
Some nonfinancial motives that might make these policy interventions ineffective are individuals’ values and 
attitudes or the lack of knowledge of these incentive programs, among others (Stern 1992: 1226). This 
illustrates the volatility of individual behavior and the challenging task of enabling long lasting behavior 
change at that level. Moving beyond an ‘internalist’ approach opens up new avenues to explore ‘externalist’ 
approaches, whose focus is on characteristics external to the individual, such as social norms, institutional 
constrains and incentives or to explore approaches that combine ‘internalist’ and ‘externalist’ characteristics. 
This move beyond the individual level requires addressing individuals as part of a community, which is 
where social norms are constructed. Also it requires situating individuals and communities within an 
institutional context, which is where policies and official laws are enacted.  
 
Second, another avenue to change individuals’ energy behavior has been to rely on ‘top-down’ approaches of 
data and information provision, expecting that by providing energy-related information to individuals, they 
will change their attitudes and will accordingly modify their behavior. Again, the rational choice model 
approach assumes that if individuals have access to sufficient information they will make informed choices, 
and the more information is provided, the better the behavior outcomes will be. However, as Stern (Stern 
1992: 1227) states “with information, what matters is not only how much is made available, but how it is 
conveyed”. Existing research (Borgida & Nisbett 1977; Taylor & Fiske 1978; Taylor & Thompson 1982) 
shows that information has a bigger impact in behavior change when it is “specific, vivid and personalized” 
(Stern 1992: 1227). Also, the source of information and how trustworthy the information appears to 
influence the effect of the information (McGuire 1985). Besides, many scholars have analyzed the effect of 
data and information in behavior, in the form of energy feedback (Fischer 2008; Buchanan et al. 2015; Darby 
2006; Stromback et al. 2011). In order to optimize feedback effects, studies have experimented with group 
segmentation (Breukers & Mourik 2013), the use of energy coaches (add ref.), etc. Despite all these efforts, 
energy consumption continues to increase. This indicates that there are other intricacies associated with the 
way individuals assimilate energy data and information. One of the intricacies is that this is not only an 
individual practice. There is a “rich mixture of cultural practices, social interactions, and human feelings that 
influence the behavior of individuals, social groups and institutions” (Stern & Aronson 1984). Therefore, 
there is a need for other more integrated approaches to energy data (both ‘hard’ as in footprint calculations 
and ‘soft’ as in the sharing of experiences) that explore the role of social interaction (both web mediated, 
face-to-face, etc.) between the data, the individuals, the community and the policy level and its potential 
impacts on energy behavior. This also implies a move from top-down approaches to information provision to 
more community-based, ‘bottom-up’ approaches to data sharing and data production, at the same time 
opening up more innovative and experimental policy approaches.  
 
Third, building upon the previous point in which the use of data and information has been used to influence 
energy behavior, an extensive body of work has focused on changing individual behavior mainly in one 
specific household domain, the dwelling (Yohanis 2012) (Stern 1992) (add more). This has been mainly 
driven by the increasing use of technologies such as smart meters installed inside the house to monitor 
energy consumption. Recent energy policies have strongly promoted the installation of smart meters with the 
aim, and hope, to actively engage individuals in the self-regulation of their home energy consumption 
(Breukers & Mourik 2013; Morton et al. 2013). The assumption, again following an utilitarian approach, is 
that individuals by having access to more detailed information about their energy usage are going to change 
their energy behavior and reduce their energy consumption (Buchanan et al. 2015; Darby 2006; Strengers 
2013; Mckenzie-Mohr 2000), for example shifting away from periods of peak demand and/or responding 
flexibly to periods of ‘over’ supply. However, smart meters also contribute to feed the narrative of achieving 
energy efficiency, with the risk of falling back into the aforementioned ‘rebound effect’. Some studies 
(Klopfert & Wallenborn 2011) have shown that a combination of smart meters and feedback has a quite 
limited positive impact in reducing household’s energy consumption (2-4% reduction in electricity 
consumption, in the case of the previous study), and only when the household has opted for its use. 
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Furthermore and crucially, dwelling activities are only one of the energy intensive household activities. 
However, these different activities are highly interrelated (e.g. the choice of a suburban dwelling and the 
need to drive a car). As Van Acker et al. (2010: 224) show “some studies (Levinson 1997; Clark et al. 2003; 
Scheiner 2006) point out that mode use, travel distances and activity behavior all change after a residential 
relocation”. This implies that a move beyond the analysis of energy consumption at the dwelling level is 
needed. A more integrated approach that focuses on changing individuals’ lifestyles  (Van Acker et al. 2010) 
can shed some light on how the different energy consuming practices that conform a lifestyle interact among 
each other. This can allow finding synergies and innovative ways to change the bundle of practices in order 
to consume less energy, both at the community and at the policy levels. 
 
 
Aims and Research Questions  
 
The three bodies of research in section 3 situate the individual in the center of the process of energy behavior 
change, delegating all responsibilities to the individual to deal with the available data and information to 
make informed energy choices, following a well-established utilitarian fashion. The impact of these 
approaches on energy consumption has been, as we have seen, at best marginal. In contrast, this research 
builds upon recent research efforts (Backhaus et al. 2012; Breukers 2009; Jackson 2005; Mont & Power 
2009; Power & Mont 2010) that are pointing towards a paradigm shift that challenges the way individuals 
consume in general. Backhaus and her colleagues (2012: 17) state: 
 
“Research on the sociology of consumption indicates the need for a paradigm shift in thinking about how to 
foster changes towards more sustainable lifestyles; from a focus on individuals, to a focus on wider 
communities and social norms and practices; from a focus on changing discrete behaviors to a focus on 
changing entire lifestyles, cultures and values; from a focus on top-down approaches and information 
provision to shared community approaches and leading by example”.  
 
Therefore, the main aim of this research is to contribute to this paradigm shift within the field of energy 
consumption, focusing not only on reducing energy consumption but also on reducing energy needs. This 
research builds on this innovative body of literature and is innovative in three ways: 
 
First, it focuses not only on the individual level, but also on the level of the community and on the policy 
level. In order to do that, this research aims at combining the previously called ‘internalist’ and ‘externalist’ 
(Jackson 2005) approaches. This allows the research to focus not only on individuals’ characteristics such as 
attitudes, values, habits and personal norms, but also on collective characteristics such as social norms, 
institutional constrains and incentives, resulting in an integral overview of energy behavioral shaping factors. 
This variety of variables equips the research to first analyze and then challenge the current unsustainable 
energy socio-technical systems (or regimes). As Evans and his colleagues (2016: 5) state “incumbent socio-
technical systems are stabilized through the rigorous alignment of routines, institutions, infrastructures and 
networks that constitute the provision of societal needs such as energy, mobility and food”. Having an 
integrative approach that combines agency and structure, will contribute to destabilize current incumbent 
energy socio-technical regimes and to propose more sustainable alternatives. This is the main scientific 
challenge of the research.  
 
Second, this research leaves behind ineffective individualistic approaches to data and aims to explore the role 
that data have in the interaction between the individuals, the community and the policy level.  This research 
aims to look at a broad spectrum of ‘data’, from ‘hard’ data, as used in footprint calculations, to ‘soft’ data, 
such as energy related information and personal experiences. At the same time, this research also aims to 
explore different spatialities of communities in order to appreciate the different nature of interaction and, 
thus, the different role of data in them. We thus combine both offline or online communities in which social 
interaction happens in different types of space, face-to-face physical space and virtual space, respectively. 
This focus on social and spatial interaction leads the research to explore community approaches to data 
sharing and data co-production, as well as innovative modes of governance and experimental policy 
approaches, along the lines of the so-called ‘living labs’. Loorbach (2013) states that living lab projects can 
have direct, indirect and diffuse impacts, when considering sustainable transitions and the creation of new 
sustainable structures. The diffuse impacts are the most important outcome for a successful transition process 
(Schiwa and McCormick, 2016) and these are the ones this research is interested in pursuing. These diffuse 
impacts refer to the change of cultural norms and normative values within a society. These changes may 
influence the way people perceive sustainability problems, such as energy consumption, and may lead to 
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reframe the established discourse, shifting the focus from reducing energy consumption into reducing energy 
needs.  
 
Third, the research broadens the limited focus of changing energy behavior within the private sphere of the 
dwelling, to expand the scope of action and to focus on changing the energy footprint of a more diverse set 
of practices. We chose to define these interrelated bundles of practices as ‘lifestyle’, a (debated) notion that 
well appreciates the collective social dimension of practices while connecting it to the particular needs and 
expectations of individuals. For this purpose, this research introduces the notion of ‘energy conscious 
lifestyles’, which is the ideal lifestyle this research aims at enabling. A ‘conscious energy lifestyle’ is made 
of practices that bundle together in a way that requires the least amount of energy possible, and no more than 
what is sustainable on a planetary scale.  This definition is embedded in broader definitions of sustainable 
lifestyles, such as the one by Backhaus and colleagues (2011: 22): “ways of living that allow people to meet 
their personal needs and aspirations, while allowing current and future generations to do the same” or the one 
by Gram-Hanssen (2012: 17): “bundles of practices that are tied together by attitudes related to sustainable 
development”. Therefore, the complete (working) definition of ‘energy conscious lifestyles’ can be: ‘a set of 
practices that bundle together in a way that requires the least amount of energy possible and that, at 
the same time, allows current and future generations to meet their personal needs and aspirations’. 
Based on insights from the literature (Mont 2007; Tukker et al. 2006; Backhaus et al. 2011)this research 
focuses on four sub-categories of bundles of practices: dwelling, mobility, food consumption and leisure. 
With this more encompassing approach to household energy usage, the research expects to achieve a more 
complete understanding of the energy use practices (and potential conflicts and synergies among them) that 
conform different energy lifestyles. 
 
As a brief summary of the three aforementioned innovative goals, this research moves beyond individual 
energy behavior change approaches and aims at exploring how social interactions, in which information is 
exchanged and data is produced, can enable ‘energy conscious lifestyles’. In other words, how data driven 
social interactions can shape individuals’ and communities’ new ways of fulfilling their personal needs and 
aspirations with different bundles of practices. Ultimately, the research aims to explore to which extent 
individuals and communities are able to change, not so much or only their current bundles of practices but 
rather and also their personal needs and aspirations, to need less energy, based on the social interactions 
mediated by energy related data and information. Some studies (Sukhdev 2009; UNEP 2009) (SPREAD 
consortium 2011) are already looking into this transition from consumption to value-based societies 
(Backhaus et al. 2012: 17). 
 
To reach these aims the research addresses the main following research question: 
 
How do different types of social interactions, in which energy-related data/information flows are 
exchanged/co-created, enable learning and behavior adaptation processes, ultimately leading to the 
development of ‘energy conscious lifestyles’ at the individual level? 
 
 
Theoretical framework and ambitions 
 
Behavioral change models. ‘Internalist’ vs. ‘Externalist’ models 
 
Understanding energy use by individuals is a complex task which is mostly undertaken by social 
psychologists who have developed multiple behavioral change models that aim to understand and predict 
pro-environmental behavior (for a detailed overview of social psychological theories check: Jackson 2005). 
A useful point of departure for this overview is the distinction between the so-called ‘internalist’ and 
‘externalist’ behavioral models. The ‘internalist’ models are the ones that focus on factors internal to the 
individual, such as values, attitudes and intentions. One of the most important ‘internalist’ models is the 
Rational Choice model (Elster 1986; Homans 1961), which states that consumers make choices by 
calculating the individual costs and benefits of their actions and choosing the option that maximizes their 
benefits. This model assumes that if individuals have access to sufficient information they will make 
informed rational choices. This model has been extensively criticized by other models such as the ‘Adjusted 
Expectancy Value’ models, which have responded in a nuanced way to the Rational Choice model. These 
scholars argue that individuals make choices on the basis of expected outcomes and values, instead of on the 
basis of self-interest motives. Two examples of this group of models are the ‘Theory of Reasoned Action’ 
(Ajzen & Fishbein 1980), which takes into account the influence that other people’s attitudes have on 
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individual behaviour and the ‘Theory of Planned Behavior’ (Ajzen 1991), which extends the previous model 
by taking into account people’s perception about their own control over a situation. Other critics of the 
Rational Choice model identify many of its limitations in explaining human behaviour such as assuming that 
choice is rational, that the appropriate unit of analysis is the individual, and that decisions are always self-
interest oriented. Models against Rational Choice acknowledge these limitations and focus their attention 
first, in the role that the automaticity of behaviour (habits and routines) plays in reducing the cognitive 
process towards a rational decision. Second, they criticize the self-interest assumption due to the fact that 
behaviours are embedded in social contexts that shape individuals’ preferences, and third, these models show 
how the role of emotion (Zey 1992; Etzioni 1988) in the decision making process can overrun the cognitive 
process. One of these models that responds to Rational Choice is the ‘Value-Belief-Norm’ model developed 
by Paul Stern (Stern et al. 1999; Stern 2000) which states that individual norms might emerge from a set of 
values and beliefs.  
 
As previously stated, there are also other models, the so-called ‘externalist’, which focus on factors external 
to the individual, such as incentives, norms and institutional constrains, considering that those exert a crucial 
influence in individuals’ behavior. ‘Externalist’ models are popular in disciplines such as applied behavioral 
analysis or evolutionary economics (Jackson 2005). The ‘Normative Conduct’ model (Cialdini et al. 1991), 
which analyses the influence of social norms to encourage or inhibit pro-environmental individual behavior, 
is an example of an ‘externalist’ behavioral model. In this model, Cialdini and his colleagues (1991) 
distinguish between two types of social norms: descriptive and injunctive. Descriptive norms refer to what 
people normally do. By copying the way others act individuals do not have to question every single action, 
saving cognitive effort. This is what Simon (1976) calls ‘procedural rationality’. Injunctive norms refer to 
what should be done. These injunctive norms reflect societal moral rules that influence individuals’ actions, 
which are motivated or constrained by expected social awards or sanctions (Jackson 2005).  
 
While the ‘internalist’ perspective focuses on agency and positions individuals as agents who seem to be 
independent from social structures, the ‘externalist’ perspective concentrates all its efforts on the structures, 
which seem to act as external forces that constrain the agency power of individuals. However, behaviour is a 
“result of internal and subjective (personal) and external and objective (situational) characteristics” (Van 
Acker et al. 2010: 232). This was already pointed out by Kurt Lewin back in 1936 in his work ‘Principles of 
Topological Psychology’ (Householder 1939). Therefore, this research is interested in behavioural models 
that bridge ‘internalist’ and ‘externalist’ approaches, in other words, integrative models that take into account 
both internal and external factors to explain human behaviour. Focusing only on ‘internalist’ models would 
imply that agency (human action) is seen as independent from social structures while focusing only on 
‘externalist’ approaches would present individuals as constrained by external forces entirely out of their 
control. This is the ‘structure-agency’ dichotomy, deeply embedded in social sciences debates, and that will 
be discussed in detail in following sections of this theoretical framework.   
 
 
Integrative models 
 
There are several models that aim to bridge these ‘internalist’ and ‘externalist’ approaches. One of them is 
the ABC ‘Attitude-Behaviour-Context’ model (Stern & Oskamp 1987; Stern 2000) which states that 
Behaviour (B) is an interactive product of ‘internal’ attitudinal variables (A) and ‘external’ contextual factors 
(C). Some social psychologists have pointed out that the role of ‘habit’ is missing in this model. An attempt 
to include ‘habits’ has been done by Stern (2000), whose current model consists of: attitudes, contextual 
factors, personal capabilities and habits (Jackson, 2005). In this same line of thought, and almost forty years 
ago, Triandis (1977) proposed his theory of ‘Interpersonal Behavior’, which explored the role of social 
factors (including social norms) and emotions (rarely taken into account into these models) in forming 
intentions, which he considered as antecedents of behaviors. In his theory, habits are also mediators of 
individual behaviour. For Triandis (1977), individual behaviour is “a function partly of what I intend, partly 
of my habitual responses, and partly of the situational constrains and conditions under which I operate” 
(Jackson 2005: 95).  
 
Another integrative model is the Motivation-Opportunity-Abilities (MAO) model developed by Ölander and 
Thøgersen (1995). The authors incorporated the concept of ‘ability’, which contains both the habit and the 
knowledge to perform a task. The concept of ‘opportunity’ refers to the external constraining or enabling 
factors considered both by Stern and Triandis. The MAO model attempts to “integrate motivation, habitual 
and contextual factors into a single model of pro-environmental behaviour” (Jackson 2005: 97). Another 
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even more encompassing integrative model is the one developed by Bagozzi and his colleagues (2002), the 
‘Model of Consumer Action’, which focuses on the ‘act of trying’. This model, besides including affective, 
normative, habitual and social factors, aims at showing the importance of non-conscious cerebral factors in 
influencing the process of decision making. Bagozzi (2002) states that the act of trying is crucial and that is 
“mediated by the intention to try and moderated by both the frequency and the recency of past trying or past 
behaviour (Jackson 2005: 98). Even if this ‘Model of Consumer Action’ is one of the most encompassing 
models that currently exist to explain individual behaviour, its high conceptual complexity diminishes its 
empirical applicability.  
 
This brief summary of integrative behavioural models shows that behaviour mechanisms are everything but 
straightforward. There are many factors and variables that need to be taken into consideration when aiming 
at predicting pro-environmental behaviours. Despite the fact of their added complexity, this research 
considers it crucial to look at integrative models, which encompass both internal and external behavioural 
factors. Going back to the ‘structure-agency’ dichotomy, all the aforementioned integrative models, in spite 
of taking into account contextual factors, such as social norms and other constraining and enabling factors, 
have tilted their focus towards agency. What they do is to analyse individual behaviour, which is in turn 
framed by external determinants. This choice is reflected on the unit of analysis of these integrative models, 
the individual. Individuals are ultimately responsible for changing or not their behaviour. Furthermore, this 
choice brings clear consequences for policy making. Current policies are focused on changing individual 
behaviours, either by providing information hoping to increase awareness and change in attitudes, or by 
providing incentives, such as economic benefits. This shows that there is still a prevailing rational choice 
approach to policy making, even if it is proven to be not so effective (Geller 1981; Geller et al. 1983; 
Mckenzie-Mohr 2000). 
 
 
‘Structure-Agency’ dichotomy – Social Practice Theory’s Foundations 
 
This research builds on the multiple debates and work done by scholars around the ‘structure-agency’ 
dichotomy and it aims to explore yet another integrative model/theory, Social Practice Theory (SPT), whose 
unit of analysis is not the individual anymore, but the practice. Practices are the activities that individuals 
perform on their daily lives, such as cooking, showering and driving, among many others. In order to define 
practices in detail and to better understand this theory, it is important to go back to its foundations. SPT 
originates with early formulations advanced primarily by sociologists, being Giddens (1984) and Bourdieu 
(1976) two of its most renowned contributors. They both sought to overcome the ‘structure−agency’ 
dichotomy and emphasized that practices are key to both constituting and understanding society. Focusing on 
practices makes possible to link everyday routine activities of individuals with long-term social institutions, 
therefore offering another approach to discern the complex mechanisms that govern change.  
 
In his ‘structuration theory’, Giddens (1984)states that social structures are both the medium and the 
outcome of human action. Social structures frame actors’ practices, and actors, by performing their daily 
practices, reproduce those same social structures, having as well the possibility to change them, an ability 
which Giddens (1984) calls ‘transformative capacity’. This notion of active institutionalization is possible 
thanks to Giddens’ notion of agency, which confers individuals with the capacity to transform historical 
social structures such as language, rules, norms, meaning and power (ibid: 28-29). Social structures only 
exert their influence when they are known and applied by the actors. One of the most important aspects in 
structuration theory is the distinction between ‘practical’ and ‘discursive’ consciousness. ‘Practical’ 
consciousness is the day-to-day knowledge that allows people to perform daily activities. According to 
Giddens, most human actions rely on this ‘practical’ knowledge, which is the basis of routinized behaviours. 
At the same time, people have the ability to engage in discussions related to their own actions. This is the so-
called, ‘discursive’ consciousness. Despite this ability, agents tend to repeat the same practices to create a 
routine, which helps them create a certain safety that reduces their insecurity of not knowing how to act in 
society or to having to question every single action, which implies a high cognitive effort. Therefore, 
Giddens states that most human action is driven by ‘practical’ discursiveness. However, despite the apparent 
deterministic nature of this ‘practical’ discursiveness, agents have the enabling power to change their daily 
practices, and in turn social structures, if this ‘discursive’ consciousness is activated. 
 
Giddens’ (1984) understanding of practices is closely related to Bourdieu’s (1976) structural notion of 
‘habitus’. Bourdieu (1990: 53) defines ‘habitus’ as: 
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“a system of durable, transposable dispositions, structured structures predisposed to function as structuring 
structures, that is, as principles which generate and organize practices and representations that can be 
objectively adapted to their outcomes without presupposing a conscious aiming at ends or an express 
mastery of the operations necessary to attain them”.  
 
Bourdieu continues explaining that these ‘structuring structures’ are first acquired by individuals in their 
early childhood, which is the moment when the first contact with social structures occurs. Bourdieu uses the 
term ‘dispositions’ to differentiate ‘habitus’ from routines or habits. Dispositions suggest the active side of 
the habitus by establishing a difference between ‘structured structures’ and ‘structuring structures’. Bourdieu 
states that repetition creates habits, which are ‘structured structures’ that frame individuals’ actions but 
‘habitus’ goes beyond repetition and routines. “Habitus’ enables ‘structuring structures’, dispositions that are 
able to shape action. In other words, looking at ‘habitus’ instead of at ‘habits’ allows Bourdieu to say that 
previous experiences might orient individuals to act in a certain way but do not determine individuals’ 
actions (Swartz 2002). On the one hand, as Swartz (2002: 63S) states, “the dispositions of the habitus 
represent informal and practical rather than discursive or conscious forms of knowledge […] Habitus-
generated action is generally not consciously reflective”. On the other hand, ‘habitus’ gives an active 
dimension to agency, overcoming the deterministic view that individuals are locked in their old habits and 
allows them to shape their current and future actions.  
 
Bourdieu’s understanding of practices is closely related to his notion of habitus. For Bourdieu, practices are 
the product of what he calls “an encounter between a habitus and a field which are, to varying degrees, 
‘compatible’ or ‘congruent’ with one another” (Bourdieu 1991: 17). All practices happen in a specific social 
context or setting (this is what Bourdieu calls ‘field’), which determines the individual’s habitus. Bourdieu 
(1991) states that if there is a lack of congruence between the habitus and the field most probably the 
individual would not know how to react. Therefore, practices are embedded in a context that is both spatial 
and temporal.  
 
 
Social Practice Theory 
 
The work of Giddens and Bourdieu has been developed by other more recent social practice theorists such as 
Theodore Schatzki (1996, 2001, 2002, 2011) and Andreas Reckwitz (2002a, 2002b) or Allan Warde (2005), 
Inge Røpke (1999, 2005, 2009), Dale Southerton (2012) and Elizabeth Shove (2003, 2010) who, among 
others, have introduced SPT into cultural consumer studies. For Reckwitz (Reckwitz 2002a: 249) a practice 
is “a routinized type of behavior”. In this definition, he wants to emphasize the recursive character of a 
practice. Only by being repeatedly performed by different actors across spatial and temporal contexts, 
practices endure. Reckwitz (2002a: 249) continues explaining that practices are a conglomeration of 
elements, such as “forms of bodily activities, forms of mental activities, ‘things’ and their use, a background 
knowledge in the form of understanding, know-how, states of emotion and motivational knowledge”. This 
definition implies that it is the practice that has these aforementioned ‘qualities’ and not the individual. This 
implies that individual are considered as ‘carriers’ or ‘hosts’ of a practice (Reckwitz 2002a: 250), conferring 
the focus to the practice and not to the individual. Besides, Schatzki and Reckwitz underline the importance 
of the materiality of practices, seeing materials as a resource. “Understanding specific practices always 
involves apprehending material configurations” (Schatzki et al. 2001: 3). They state that to understand 
practices, both body and things (or technologies) are important, giving Reckwitz (2002a, 2002b) special 
importance to the role of technologies.  
 
Schatzki (1996: 89) defines a practice as “a temporally unfolding and spatially dispersed nexus of doings and 
sayings”. As explained by Gram-Hanssen (2010: 154), “the idea that a practice forms a nexus also means 
that certain elements hold the practice together”. The elements that constitute a practice differ slightly 
between the interpretations of the aforementioned scholars. For example, a recent interpretation by Shove, 
Pantzar and Wattson (2012) identifies the three elements of a practice: the ‘material’ (equipment; 
technology; infrastructure), the ‘meaning’ (images; discourses, representations) and the ‘competences’ 
(skills; know-how). In order for a practice to exist these three elements need to be linked and the same way, 
if those links are destroyed, the practice disappears.  
 
The same way that elements link together to form a practice, also practices connect together constituting 
bundles or complexes of practices. Bundles of practices are “loose-knit patterns based on co-location and co-
existence”, while complexes of practices “[represent] stickier and more integrated arrangements including 
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co-dependent forms of sequence and synchronization” (Shove et al. 2012: 17). This research aims to explore 
the potential of different bundles of practices to become complexes of energy-related practices, which 
ultimately conform lifestyles. In the same way that by creating or destroying a link between the elements of a 
practice the practice appears or disappears, respectively, unsustainable lifestyles (considered as complexes of 
sticky unsustainable practices) can also be modified by making or breaking certain links between the 
constitutive practices.  
 
All this making and breaking links between elements of a practice or between practices themselves, confers a 
dynamic character to this theory and to practices themselves. Practices are no longer perceived as static, 
quite the opposite, practices are in constant change and evolution. Practices are considered as ‘entities’, 
although they are, in turn composed of performances (done by the carriers of a practice). This dynamic 
approach to change is one of the main characteristics of SPT. This dynamism is possible due to the focus on 
the ‘doings’. Every time a practice is performed the three elements –material, meaning and competences- are 
re-configured in a, perhaps slightly, different way than the last time that that same practice was performed. 
The same holds for the bundles and complexes of practices that can be rearranged in different ways creating 
different lifestyles. This dynamism opens up interesting windows of opportunity to look at change in 
different level: individual change, community change, policy change, etc. and to explore ways in which those 
changes, those re-configurations of elements, can happen.  
 
 
Social Practice Theory 
 
This research aims to explore if such a change and re-configuration of elements of energy-related practices 
can be done through social interactions. As stated in the main research question, the central  goal is to 
analyze the role that social interactions, driven by energy-related data/information flows, can play in spurring 
learning and behavior2 adaptation processes in order for individuals to start modifying their current (most 
likely) unsustainable energy-related practices. 
 
Going back to the ‘structure-agency’ debate and applying it to environmental-behavior research, this debate 
acknowledges the micro level, the level that directly connects to the individual in which intrapersonal 
processes happen, which affect individual behavior and the macro level, the level that is concerned with 
societal structures, which also, as previously explained, influence individual behavior. However, there is an 
intermediate level between the micro (agency) and the macro (structure), namely the meso level (Van Acker 
et al. 2010). This “intermediate level refers to the social environment and interpersonal processes, that is, 
individual and small-group behaviors, in a specific behavior setting and institutional environment” (Ibid: 
232). It is this meso level that this research is especially interested in. This is the level of the ‘community’, 
the level of the collective, that connects both the ‘individual’ level and the ‘policy framework’ level, and the 
level where social interactions happen.  
 
As Giddens (1984) stated “individual subjectivity is mediated through social interaction. Social interaction is 
what gives individuals access to language, intersubjective interpretation, meaning and knowledge. Only by 
being embroiled in the social world of others, with whom they can reliably interact, can people achieve 
‘ontological security’ (Giddens 1984: 375)” (in Jackson 2005: 90). These elements - language, 
intersubjective interpretation, meaning and knowledge -  are directly related to Shove’ and her colleagues’ 
(2012) elements of a practice – material, meaning and competences-, especially to the last two, meaning and 
competences. Thus, social interactions seem to be influential in modifying the elements that compose a 
practice, enabling therefore, change. Using Giddens’ notion of ‘discursive’ consciousness, this research aims 
to explore how social interactions can activate this ‘discursive’ consciousness that enable a long lasting 
change in energy use. These newly enabled energy lifestyles are called in this research ‘energy conscious 
lifestyles’, precisely because of this shift in consciousness, both ‘practical’, but especially ‘discursive’, that 

                                                        
2 This research acknowledges that having as a goal to change individual behavior can be considered incompatible, by a group of 
social practice theorists, with the use of SPT. This research aims to position itself within the group of scholars/studies that follow a 
more nuanced SPT approach. On the one hand, this research acknowledges that having practices, instead of individuals, as the unit of 
analysis is a fruitful way to face the research question at hand. On the other hand, denying that the outcome of the research is to 
achieve behavior change, would bring methodological complications in a later stage of the research. Following a strict SPT approach 
would imply that only analyzing energy-related practices would be possible. This could make impossible the process of data 
collection, since that data can only be accessible through the individuals performing those practices.  
 



 14 

this research hypothesizes that needs to occur at the level of the practice for this long lasting change to 
happen.   
 
In addition to this, Giddens’ (1984) ‘structuration theory’ combines different elements from Mead’s (1934) 
interactionism. Mead focuses on the links between the individual and the community levels. He states that 
the ‘emergent self’ is a crucial part in the cohesion of the group thanks to the ‘social conversations’ that take 
place between the individual and his/her community. “These social conversations provide the mechanism 
both for negotiating and for internalizing (in personal identity) the values, attitudes and beliefs of the social 
group. In this way, the concept of the self also plays a key role in negotiating and perpetuating culture. 
Cultural norms are negotiated by and internalized within individuals by way of social conversations” 
(Jackson 2005: 71). These social conversations are operationalized in the research at hand by the, so-called 
in this study, Feedback Loops, which are explained in detail in the next sub-section.  
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Feedback-Loops 
 

The updated version of the ‘feedback loops’ conceptual framework focuses on two feedback loops: 1) 
Feedback Loop ‘Individual – Community’ and 2) Feedback Loop ‘Community-Policy’ (which are described 
below in detail). 
 
In addition to this, using a social practice approach provides the research with a framework to analyze the 
moderating role of energy-related data/information in social interactions to spur learning and adaptation 
processes. Following a SPT approach, energy-related data/information can be considered as a ‘material’ 
(Shove et al. 2012) element in energy-related practices. Social interactions allow for this energy-related 
data/information to go from being a mere ‘material’ to become ‘meaning’ (contributing to the formation of 
social norms) and ‘competences’ (contributing to build up ‘tacit knowledge’). In other words, energy-related 
data/information, by being part of these feedback loops, enables the links between the ‘materials’, ‘meaning’ 
and ‘competences’ allowing for more sustainable energy-related practices to emerge and eventually to the 
development of ‘conscious energy lifestyles’.  
 
Below the two main feedback loops in this research will be analyzed: 
 
 

Feedback loop ‘Individual-Community’ 
 
In order to analyze how energy-related data/information flows moderate social interactions to enable learning 
and behavior adaptation processes, ultimately contributing to the development of a ‘conscious’ energy use 
behavior of individuals in a community, the ‘individual-community’ feedback loop is analyzed. This 
feedback loop is presented as the first mechanism of individual-social interaction in the practice of energy 
consumption, and takes place as a process of ‘sharing’ information between individuals, and collecting this 
information into patterns (which are aggregated data/information) at the collective level.  
 
Individuals who belong to a community share their (energy-related) personal stories and tacit knowledge 
(which comes from practice, social norms, family’s/friends’ knowledge, etc.) with the other members of the 
community. Also, these individuals might be in possession of energy-related data, for example if they have a 
smart meter at home. This ‘sharing’ is done through processes of social interaction, which can take place in 
different spaces/platforms (virtual, physical, or a combination of both).  
 
Once this individual energy-related data/information is shared at a collective level, members can engage in 
discussions, learn from it or re-configure it, and also choose which data/information or stories are more 
relevant to them, according to different determinants, such as different life stages (e.g. if an individual has 
just started a new job, he or she might consider moving to another house closer to his or her work). This way 
the community co-creates new energy-related data/information. 
 
The community, as a collective of individuals, serves as a ‘safe’ environment/platform for discussion and for 
sharing new stories and new information. What the individual receives back is a processed version of his or 
her initial story, which is re-framed and informed by comparison with and aware confrontation to the 
collective patterns of consumption. This confrontation process between individual and collective information 
is fundamental for rising awareness. It can occur that the individual cannot make sense of the 
advice/information received from the community. In that case, the individual might formulate new questions 
to the community until a satisfactory/intelligible answer is received. This is the first stage in the learning 
process: the aware confrontation between individual and community practices. This is far from being deep 
learning, as individuals might simply continue to believe that their particular behavior is necessary, or even 
better than others. Learning does not build on simple ‘imitation’. Yet, the ‘problematization’ of individual 
behavior is the first step of an adaptation process.  
  
This process of learning and behavior adaptation happens in loops. Within these loops, the same individual 
shares his or her new experiences with the community, after having adjusted his or her energy use behavior 
and receives new feedback from the community. Some difficulties may arise during the behavior adaptation 
process and some community members, who have experienced something similar, can recommend him or 
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her other paths of action, etc. This way the ‘individual to community’ feedback loop enables learning and 
behavioral adaptation processes.  
 
In this project, the researchers will have a mediating role. They have the role to: 

a) Observe social interactions and trace patterns of common behaviors and views 
b) Input additional energy-related data/information to visualize collective patterns and to provide the 

community with a clear element of confrontation on energy-related behavior. This extra input is 
symbolized with the thick blue arrows in the scheme below.   
Analyze the way individuals perceive and react to the information on the collective patterns (through 
face-to-face methods).   
 

 

 
 
Figure 2: Feedback loop ‘Individual-community’ 

 
 
 

Feedback loop ‘Community-Policy’ 
 
The feedback loop ‘community-policy’ is used to understand the dynamics of social interaction between 
these two levels. Before describing this feedback loop, the feedback loop ‘individual-policy’ will be 
considered. Most of the top-down information-sharing approaches do not show any feedback-loop. 
Communication is monodirectional and data are often aggregated at a higher level. Individuals hardly 
recognize themselves in this form of aggregated information. In this case, the source of the energy-related 
data/information is ‘too far’ and too detached from the individual. Even if the energy-related 
data/information reaches the individual, the effect might not be the expected one due to several reasons. The 
source might be perceived as not trustworthy by the individuals, or might be seen ‘just’ as numbers or 
graphs, but lacking proximity and lacking the ‘personal’ stories behind the numbers. 
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Figure 3: No-Feedback loop ‘Individual-policy’ 

 
 
When looking at the Feedback loop ‘Community-Individual’, the community, the level of the collective, 
acts as a mediator between pure ‘top-down’ approaches of energy-related data/information provision and 
pure ‘bottom-up’ approaches, in which policies responsively refer to data provided by individuals and their 
communities.  
 
The ‘community-policy level’ feedback loop is very complex to disentangle. In ideal-typical terms it occurs 
through two logics. Firstly, community provides the policy level (policy makers) with energy-related 
data/information, which is already a compilation of processed individual stories, tacit knowledge and 
experiences shared by the members of the community. It is a way to aggregate individual data/information at 
the level of the community. In these ‘energy stories’, there is plenty of information about social norms, 
which tend to be informal and known and understood only by ‘insiders’. By having access to these social 
patterns and their spatial organization, policy makers are able to directly refer to community based policy 
objectives. This first step of the policy process can be defined as ‘policy-contextualization’, which occurs 
through an aware profiling of the specific context of the policy, its spatial and societal targets.  
 
Secondly, this input can be utilized by policy makers who process what they have heard to adjust existing 
energy policies or to create new ones, aiming to address the demands and advice from the community. This 
second step can be defined as ‘policy-adaptation’. This process of adaptation is far from being automatic, 
self-evident or purely governmental, but it requires an inclusive dialogue (indeed a ‘living lab’) between 
policy makers and communities.  This process of adaptation is crucial to establish patterns of (policy) norms 
(such as goals, incentives and frameworks) which are shared and recognized.  
 
Later, the community learns about the new ‘policy framework’ or ‘framework for action’ (energy policies) 
and may adjust their actions/behaviors accordingly. This is the learning and behavior adaptation process at 
the level of the community, which is intertwined with the learning and adaptation processes at the level at the 
policy level. Since this process repeats in loops and feedback is periodically exchanged, both communities 
and policy makers keep on confronting themselves. The same happens in the ‘individual-community’ 
feedback loop, since there is a constant flow of energy-related data/information between the level of the 
community and the individual level.  
 
Just as in the ‘individual-community’ feedback loop, the researchers aim to: 
Provide a platform (i.e. a space) of interaction between communities and a selected number of policy makers. 
Input the interaction with the collective patterns of behavior on energy consumption (collected in the 
previous stage): This extra input is symbolized with the thick blue arrows in the scheme below. This input 
constitutes some of the interventions that will be designed by the researchers and that embrace the 
experimental approach that these living labs encourage.  
Observe these social interactions between the community and the policy level to analyse how policy 
objectives are discussed, framed or re-configured by participants.  
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Figure 4: Feedback loop ‘Community-policy level’ 

 
 
 
The following figure shows the complete ‘Feedback loop’ conceptual framework, which is a combination of 
the two feedback loops previously presented, and introduced already in the first section of this document.  
 
 

 
 
Figure 5: Feedback loop scheme. Updated conceptual model 
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Sustainable Energy Lifestyles 
 
This document provides a suggestion for the definition of the concept of sustainable lifestyle, central for the 
project. We build on a definition of lifestyle in general terms, and we address its specific meaning for the use 
of energy. 
 
 

Sustainable Energy Lifestyle 
 
We define a sustainable energy lifestyle as ‘the bundle of energy-consuming practices that allow people 
to meet their personal needs and aspirations, while allowing current and future generations to do the 
same’.  
 
This sociological definition of sustainable energy lifestyle builds on existing works which emphasize the 
living practices of individuals and the relation between them. In particular, some authors describe this as 
“Bundles of practices that are tied together by attitudes related to sustainable development, or as ways of 
living that in practice lead to sustainable development” (Gram-Hanssen 2012: 117). Others focus on the ‘way 
of living’ relatively to the specific needs and aspirations of people: “Sustainable lifestyles are ways of living 
that allow people to meet their personal needs and aspirations, while allowing current and future generations 
to do the same” (Backhaus et al. 2011: 22). 
 
This definition encompasses the three levels that are important for our project:  
 

• Individual level:  Lifestyles are a way to display individual self-identity (Axsen et al. 2012; 
Backhaus et al. 2011; Mont 2007). Mont (2007: 2) says that “[lifestyles] serve as ‘social 
conversations’, in which people signal their social position and psychological aspirations to others”. 

 
• Community level: Through the concept of lifestyle the individual and the community levels get 

connected. As Edgar & Sedgwick (1999) state, our lifestyle choices have a symbolic value that not 
only allow us to express ourselves as individuals but also connects us to a particular group or class.  

 
• Policy level: At this level important contributions to enable energy-efficient lifestyles can be made. 

As stated by Backhaus et al. (2011: 24), people do not always have the freedom to choose their own 
lifestyles. Lifestyle “choices can be blocked or shaped by the kind of products or infrastructure 
available to us, including politics, laws and regulations”. This is where policy makers can contribute 
to enable energy-efficient lifestyle choices, such as for example offering a good cycling 
infrastructure to contribute to sustainable forms of mobility.  

 
Based on these definitions, we provide with a working definition of how to achieve a sustainable energy 
lifestyle, central for the goals of the project: 
 
A sustainable energy lifestyle is achieved at two levels. First, by changing the energy requirements of the 
bundle of practices that allow people to meet their personal needs and aspirations. Secondly, by changing 
the bundle of practices in order to consume less energy. Learning processes are key at both levels. 
However, at the second level they are of a more fundamental nature, as this level requires finding ways to 
meet personal needs and aspirations with different bundles of practices, or changing personal needs and 
aspirations.  
 
The first level of change is mostly achieved through measures oriented to the reduction of the total amount of 
energy used in performing a fixed set of activities. The second level refers to the effect that learning across 
groups of individuals have on their personal needs and aspirations, and on ways of achieving them. To 
understand the mechanisms of this second level of change is the core aim of the project.  
 
The operationalization of this latter level is done through the conceptual learning and adaptation feedback 
loops that connect individuals, communities and policy as described in the research proposal. The 
assumption is that these feedback loops are mediated by learning processes, which are materialized thanks to 
adaptation processes, whose goal is to stabilize what has been learned. 
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Dimensions and sub-dimensions of Sustainable Energy 
Lifestyles 
 
The literature review conducted backs up the four dimensions of a lifestyle we agreed upon during the kick-
off meeting: dwelling, mobility, food consumption and leisure. When looking at environmental impacts, 
Mont (2007: 10) states that food consumption, mobility and housing are the three areas with the highest 
environmental impact at the household level. They are the source of 70-80% of Europe’s environmental 
impacts (Tukker et al. 2006). Backhaus et al. (2011: 10) add to the three aforementioned dimensions tourism 
(which can be compared with our leisure category). 
 
Giddens (1991) considered these four areas as ‘lifestyle sectors’, which can be defined as “sets of activities 
that are perceived as coherent by a community of society” (Axsen et al. 2012: 66). Individuals engage in 
multiple lifestyle sectors and consequently in multiple activities that are more or less energy intensive. As 
stated before, these sets of activities contribute to build their own identity while also helping them to 
participate into certain groups or communities. The current challenge is to find alternative ways, which are 
less energy and resource intensive to allow individuals to continue to fulfill their personal needs and 
aspirations and develop their social self. These alternative ways should be perceived as comfortable, 
convenient and with no extra cost as the original ways for individuals to consistently choose them (Mont 
2007: 13). 
 
In the following, we define and operationalize the energy-use of the four lifestyle areas/sectors. 
 
- DWELLING: the energy necessary to satisfy the demand of activities within the home and consequently 
the appliances used to perform those activities.  
 
- MOBILITY: the energy necessary to bring one person from one place of activity to another place of 
activity. 
 
- FOOD CONSUMPTION: the energy necessary to bring food to our plate, taking into account the energy 
consumed at all the stages of the food chain (production, processing, distribution, consumption and waste) 
but focusing on the consumption phase since we are analyzing lifestyles at the household level. 
 
- LEISURE: the energy necessary to perform the activities that provide people with the enjoyment needed to 
have a satisfying life. 
 
For the scope of illustration, and without any pretense of being complete, in the table below we further 
articulate these, and indicatively name what some energy-saving measures could be. 
 
Lifestyle sector Sub categories Some examples for energy-saving 

measures  
Dwelling 
 
Based on (Yohanis 2012; Backhaus et al. 
2011; Gilg et al. 2005; Tukker et al. 2006) 
(Breukers & Mourik 2013) 
 

Using appliances - Not always being connected/on 
standby  
- Sharing appliances  
- Water cooker, microwave, espresso 
machine, coffee grinder, blender, 
oven, etc. 

Heating the house 
 

 

- Controlling heating thermostat 
- Wearing more or less clothes 
- Heating only used rooms 
- Opening curtains for the heat to go 
in the room 

Cooling the house - Not using air conditioning 
- Ventilating in efficient ways  

Lighting the house - Turning off lights in unused rooms  
- Using light only when and how 
needed 
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- Outside lighting (safety) 
Washing clothes - Waiting until the washing machine 

is fully loaded 
- Washing clothes less often 
- Sharing a washing machine 

Washing dishes - Washing dishes by hand 
- Using a dishwasher at full load 

Drying clothes - Using a clothes line instead of a 
dryer 

Showering or 
bathing 

- Reducing water temperature 
- Shorter showers/baths 

Using furniture - Buying second hand items 
- Donate furniture to charities 
- Repairing/recycling instead of 
buying new 

Personal care -…Using hair-dryers, electric 
toothbrushes, razors, etc. 

Ironing clothes - Ironing less  
Gardening 
 

- Watering manually 

Building structure - Insulating the dwelling 
- Sharing facilities (e.g. a work 
space) 

Cleaning and 
maintenance of the 
house 

• Using a vacuum cleaner. 
• Lawn-mower 
• Drilling machine 
• Terrace heater. 

Mobility 
 

Based on (Backhaus et al. 2011: 26) and 
our discussion during the kick-off meeting 

 

Different purposes 
of mobility: 
- Commuting 
(work related) 
- Education related 
- Personal/family 
care related (e.g. 
health) 
- Consumption 
related (food, 
clothes, etc.) 
- Leisure related 
- Social trips: e.g. 
visiting 
family/friends 
 

- Driving more efficiently using eco-
driving techniques 
- Choosing to buy/rent energy 
efficient cars 
- Combining car trips for different 
activities 
- Car/ride sharing 
-Using public transport instead of 
cars 
- Walking and cycling instead of 
using motorized transport 
- Using the train instead of flying 
- Choosing closer-by destinations 
(e.g. for leisure) 
- Substituting physical with virtual 
mobility (e.g. videoconferencing) 

Food consumption 
 
Based on (Backhaus et al. 2011: 26; 
Yohanis 2012) and organized in different 
food practices: 
 

Growing own food - Within the home boundaries 
(balcony, rooftop, private garden, 
etc.) or outside the home (in private, 
semi-public, public space). 
- Alone or working with the 
community to grow food 

Buying food - Buying at local shops instead of at 
big supermarket chains  
- Buying seasonal food, locally 
grown 
- Buying products with less package 
- Bringing own bags to decrease use 
of plastic  

Storing food - Refrigerating less 
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- Freezing less 
Cooking - Using lids when cooking 

- Using appropriate size cooking pots  
- Using a kettle or a cooker for 
boiling water 

Eating  - Changing diet: more vegetables and 
less meat 
- Eating with others (e.g. among 
households) 

Wasting - Avoiding food waste 
- Composting 

Leisure 
 
Based on the study conducted by (Kok et 
al. 2003)  included in the Joint Research 
Center report by Tukker et al. (2006), on 
the research by (Yohanis 2012) and on our 
discussions during the kick-off meeting. 

Holidays 
 

- Choosing less energy intensive 
locations/activities (for instance cross 
country instead of downhill skiing, 
swimming instead of scuba diving) 
- Choosing destinations closer by (see 
also mobility) 

Sports 
 

- Using less facilities requiring 
energy 
- Exercising more outdoors 

Playing games  
 

- Using less energy intensive gadgets 
- Doing more games not requiring 
gadgets  

Using the computer 
 

- Sharing a computer (or a modem) 
- … 

Cultural activities - Choosing destinations closer by (see 
also mobility) 
-… 

Watching TV/ 
Watching videos  
 

- Watching TV/videos together (e.g. 
with other households) 
- … 

Listening to music 
 

-… 

 
Table 1: Lifestyle sectors and sub-dimensions  
 
Below are some additional facts and figures per lifestyle sector (excluding leisure): 
 
Dwelling 
 
At the EU level, also due to the growth in the number of smaller households, the building sector is now 
responsible for 40% of energy consumption (domestic heating, water consumption, appliance and 
electronics) and 36 % of total CO2 emissions ((Holl, 2010) in Backhaus et al. 2011: 51). Besides, household 
heating accounts for 67% of total household energy consumption ((EEA, 2010a) in Backhaus et al. 2011: 
51). Electricity consumption for appliances and lighting has increased in almost all countries between 1998 
and 2008, with an average increase of 1.2% per year (Backhaus et al. 2011: 51) (Figure 6 in Appendix). 
 
However, average energy consumption by individual dwellings is decreasing in most European countries due 
to the increasing technological efficiency of appliances and due to the falling in price of efficient appliances 
(Figure 7 in Appendix). Some examples of this increasing technological efficiency are that half of EU 
homeowner households are using energy efficient compact fluorescent lamps (CFLs) and that a quarter have 
installed a new boiler/heating system and double –or triple- glazing (Backhaus et al. 2011: 52). 
 
Despite this decrease in per dwelling energy consumption, improvements in energy efficiency alone are often 
insufficient to reduce environmental pressures. These improvements in efficiency can even contribute to the 
so-called ‘rebound effect’, which can be direct and indirect. A direct rebound can be for example that by 
improving the isolation of a room, the indoor temperature increases while the consumption of energy stays 
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the same. An example of indirect rebound, which is more difficult to estimate, can be that energy 
consumption increases due to the growing affordability of energy efficient appliances and technologies 
(EEA, 2015; 24; Backhaus et al. 2011: 55).  
 
Among other current and future challenges the two following are worth mentioning in the context of the 
CODALoop project. First, the growing number of electricity consuming appliances. Second, the increasing 
size and number of individual dwellings. “People value comfort, which means space, warmth and light, with 
large rooms, high internal temperatures and large windows” (Backhaus et al. 2011: 54). About 70% of the 
energy efficiency progress achieved in the EU has been offset by the two aforementioned factors, while 
behavioral change has not contributed at all as a driver of change (Backhaus et al. 2011: 55) (Figure 8 in 
Appendix). 
 
 
Mobility 
 
The challenge when looking at mobility, within an energy-efficient lifestyle framework, is to explore how to 
reduce people’s need for mobility and how to switch to sustainable mobility options that, following our 
definition of energy-efficient lifestyle, fulfill people’s needs and aspirations, within the limited carrying 
capacity of our planet (Backhaus et al. 2011: 63).  
 
Recent studies underline the increasing energy demand due to general increase in passenger transport. At the 
EU level, passenger transport between 1990 and 2005 grew by 30%. The travel by road- and rail-based 
public transportation fell, while private car use, the dominant mode of passenger transport, increased by over 
one-third (36%) and air transport doubled ((Radanne 2011) in Backhaus et al. 2011: 63)). (Figure 9 in (EEA, 
2015: 20) in Appendix). Besides, the European Commission expects air transport to grow faster than any 
other passenger transport mode, increasing by 133% by 2050 compared with 2010 (European Commission, 
2013).  
 
When considering energy consumption, “annual transport energy consumption grew significantly between 
1990 and 2007 (Figure 10 in Appendix). However, the impacts of the economic recession caused a 
subsequent decline in transport demand and hence energy consumption- between 2007 and 2013, energy 
demand decreased by 10.5%. Overall, between 1990 and 2013, there was a net growth of EU-28 transport 
energy consumption of 22.3%” (EEA, 2015: 23).  
 
The same as stated in the ‘Dwelling’ section, improved efficiencies and technological factors, such as fuel 
efficiency, with the increase in use of diesel, have contributed to a better environmental performance of 
transport measured by unity of input but this shows not an adequate approach to tackle this challenge. The 
rapid growth in car ownership and in distances travelled offset any potential energy-efficiency improvements 
(Figure 11) (EEA, 2015: 25). These are the challenges that need to be faced and which are related to lifestyle 
choices. 
 
Some of the recommendations of the most recent EEA report (EEA, 2015: 7) are that in order to achieve 
environmental and energy goals by 2050, a modal shift away from road transport (which is responsible to the 
largest amount of transport energy consumption, accounting for almost three-quarters of total demand in the 
EU) will have to happen. The report states that the majority of medium-distance passenger transport will 
have to go by rail. Their emphasis is not in technological solutions but in policies that stimulate behavioral 
change. In these lines, the report mentions, among others, ‘semi-public transport’ choices and ‘more flexible 
(peer-to-peer) car-sharing systems’.   
 
 
Food consumption 
 
“Consumption of meat and dairy [the most energy intensive food source] is increasing not only in Europe, 
but globally: between 1965 and 2005 global food consumption and production increased 2.5 times” ((EEA, 
2005) in (Backhaus et al. 2011: 39). 
 
“The supply of goods from exotic locations is on the rise (Schor, 2005), the overall distance food travels is 
increasing” ((Hill, 2008) in (Backhaus et al. 2011: 39). 
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