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Abstract

Governments struggle with achieving their targets (often set in legislation) towards developing low carbon regions in Europe, i.e. smart energy regions. On top of the problem of climate change, concerns for security of supply and ‘peak oil’ and other resource shortages have added to the urgency of energy conservation. However, it is still thought that we are currently wasting up to 86% of our energy (cf. [1]) and that we will not utilise 2/3 of the energy efficiency potential in our economy by 2035 (cf. [2]). Supporting research in energy efficiency is therefore contributing to the European objectives in resource efficiency (cf. [3]). Today, energy efficiency is promoted under a variety of headings, including climate change mitigation, sustainability, eco-efficiency, conservation or energy self-sufficiency.

Within the IEA DSM Task 24 Subtask 1, different programmes, pilots and policies (focussed on achieving better energy conservation, energy efficiency and peak load management) have been analysed in different countries in order to find out if and what behaviour change models or frameworks were used to design, implement and evaluate them, and with what success. Programmes, pilots and policies were also characterised in terms of targeted actors, scope, domain and durability of behaviour, using the framework of [4]. Of special interest is the question if there are models or frameworks which are better suited for certain programmes and energy sectors (this Task is concentrating on building, transport, SMEs and smart metering technology) than others. First outcomes of this analysis, revealing approaches for best practice and some main challenges, will be presented in this paper.
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1. Introduction
A new Task of the International Energy Agency (IEA) concentrates specifically on energy end user behaviour change to improve design, implementation and evaluation of pilots, policies and programmes that are geared towards energy efficiency or energy conservation outcomes. There is a great opportunity for Demand-Side Management (DSM) programmes if this behavioural potential (to be as vast as 30% of total energy demand, estimated by [5]) could be easily accessed and directed. As many other IEA DSM Tasks have discovered, the ‘market failure’ of energy efficiency is not due to technological challenges but often due to the vagaries of human behaviour and choice.

There are several reasons for these challenges and this new Task sets to uncover, unravel and define them in order to provide clear recommendations to policy-makers and DSM implementers (cf. [6]). It is imperative to uncover the context-specific factors (from infrastructure, capital constraints, values, attitudes, norms, culture, tradition, climate, geography, education, political system, legislature, etc.) that influence human behaviour in specific sectors (as the factors that influence e.g. our transport behaviours often differ from the ones driving our hot water usage or our investment plans a new heating system in our house, for example, cf. [7]).

In addition, there is a large variety of research disciplines that endeavour to study human behaviour (social and environmental psychology, environmental and behavioural economics, anthropology, science technology studies, practice and innovation diffusion theory, etc.), each with their own models and frameworks, advantages and disadvantages.

In recent years, DSM programmes have increasingly acknowledged the untapped potential of changing the patterns of energy consumption by focusing on end-user energy demand reduction through behavioural changes (cf. [8]; [9]; [10]).

To date, much effort has been concentrated on the research and development of technology - to acquire fine-grained consumption data; to present cost (in terms of money or emissions) to the consumer; and to use the acquired data to schedule consumption and generation automatically. However, an equally important area of development must be how such information is assimilated into knowledge (or rejected) by the various actors within the system and, further, how this knowledge, mediated by other influences, translates into behaviour change (cf. [11]). In this respect, social learning is a term which describes the process of adapting behaviour in response to influence from social contacts. It intrinsically links learning of new ideas or behaviours (or knowledge and actions) to the social context in which they exist (cf. [12]). One opportunity is to include cultural aspects and compare response behavior between different regions of the world.

With the advent of ‚smart metering technologies’ (cf. http://www.smartregions.net/) and the consequential auspicious potential of a ‚smarter’ electrical grid, the question of how end-consumers can be motivated to save energy or change their energy consumption patterns has attracted increased attention. Hence, a growing body of related research and valuable contextual information has addressed this problem over the last years. It is increasingly stressed, though, that research should go beyond mere quantitative studies of individual consumption levels or load patterns and ask for the social and cultural practices that may lead to changed behaviour in households as a whole.

1.1 Definition and Potential of DSM 

Behaviour change in the context of this Task thus refers to any changes in said human actions which were directly or indirectly influenced by a variety of interventions (e.g. legislation, regulation, incentives, subsidies, information campaigns, peer pressure, infrastructural changes etc.) aimed at achieving specific behaviour change outcomes (cf. [13]).

Demand Side Management in this Task refers to interventions (top-down and bottom-up policies, programmes and actions) developed and performed by intermediaries (government agencies, utilities, DSM implementers) that seek to influence the ways end users consume energy at home, at their workplace or whilst traveling. The changes sought by intermediaries may include the quantity of energy consumed for a given service, the patterns of energy consumption or the supply management and type of energy consumed. The intended outcome of DSM will differ with the aspirations of intermediaries but include energy efficiency, energy conservation, sufficiency, reduced greenhouse gas emissions, financial or social gains or (peak) load management. In the short-term, it may not always lead to a total reduction in energy consumption (although this is the medium to long-term goal), but to the most efficient and environmentally friendly use of energy to derive the services that underpin social and economic wellbeing (e.g. comfort, mobility, entertainment, cleanliness, production etc.).

2. Theories and Models concerning Behaviour Change

Much research in many different fields, including behavioural sciences, economics and sociology, has been carried out to understand and possibly influence domestic energy consumption patterns (cf. [14]).

Despite some tentative moves towards using behavioural economics and psychology findings to better design policies, humans are usually still regarded as economically-rational actors whose behaviours can be largely influenced by fiscal incentives or regulation targeted at the individual. However, the complexities influencing human behaviour are so vast and manifold that such approaches almost invariably fail. Both economics and psychology focus mainly on the individual and his/her attitude, motivation, and the resulting behaviour. Although these perspectives and their approach to changing behaviour may work out well when adopted for the duration of DSM projects, once these projects are terminated (and the information and incentives stop), the participants to such programmes often relapse into their old habits. One of the biggest challenges is to sustain the changed behaviour after the DSM intervention has stopped. In other words, people may respond to incentives and encouragement in the short-term and behave more energy efficiently, but in the longer run they easily revert to their old behaviours, habits and routines. 

 Relevant theories and models of understanding behaviour change include all theoretical approaches and insights to investigating, assessing and measuring energy-using behaviours and theories to change them on the individual and/or societal level.

Unfortunately, the researchers from the various disciplines often do not communicate their findings enough – not to each other and not to the end users of their research – the policymakers, technology developers, and DSM programme designers and implementers. This leads to confusion and lack of context-specific programme or policy design that is based on the behavioural information or models best tailored to the specific task at hand.

One of the most used models is the theory of planned behaviour (TPB) by [15]. It should be emphasised that attitudes are defined as being specific to the behaviour in question. Indeed in the TPB it is stressed that the attitudes must be measured in relation to the specific behaviour in question (and not behaviours of that type) in order to maximise the predictive power of the attitudinal construct. Expectancy value theory shows that beliefs are antecedent to attitudes; in the TPB beliefs are shown as the “underlying foundations” of behaviour (cf. fig. 1).
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Fig. 1: Theory of Planned Behaviour (by [15])

Another approach is the application of behavioural economics (cf. fig. 2) to energy consumption reduction. In this way, the role of different information policies on the energy consumption of individuals/ households is assessed. Correlating the electricity data with individual characteristics, such as social preferences, self-evaluation, individuals’ preferences for temporal discounting, and a number of personality traits provides interesting insights into behaviour change options.
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Fig. 2: Applied Behavioural Economics (by [16])

People have limited information and attention, and differ in terms of patience, self-evaluation, and social preferences. This means that supplementary information will generate behaviour change in terms of energy consumption / conservation. The response to information will differ depending on patience, self-evaluation, and social preferences.

A more comprehensive behavioural model of residential energy use is presented by [17] in fig. 3, in which the relevant factors influencing energy use (e.g. energy-related attitudes and social norms, soci[image: image5.png]e ——
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o-demographics, personal values/personality, household/lifestyle and characteristics of home appliances, energy prices and costs as well as climate, season and weather) are pulled together.
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Fig. 3: Behavioural model of residential energy use by (by [17])

The model provides researchers and policymakers with as extensive review of factors relevant for the explanation of energy use and a means for evaluating the effects of different policy options. Through recommendations, general information, prompts and information about the energy costs of certain behaviours, energy-related behaviour might be changed without changing attitudes first. Feedback methods are promising for behavioural change.

3. Framework for Analysis

A fundamental challenge is how to understand energy behaviour change processes. There are diverse social scientific models of understanding behaviour, but to date there has been little interaction and exchange between the various theories and disciplines. Too little use is being made of existing behavioural change theories by policymakers and DSM implementers. An explicit aim of the Subtask is to improve and better understand the interaction between theories, projects (pilots, cases) and the impacts/outcomes of these. As a first step in the challenge of better understanding behaviour change, literature on behaviour change theories and models has been reviewed (e.g. [18]) and the diverse behavioural models and theories of change have been analysed in terms of what they offer both theoretically and empirically. The Subtask is developing this inventory with input from the national and contributing experts. In addition, various models/theories will be developed and underpinned by a range of empirical (case) studies that have used them in real life. Pros and cons of each approach will be discussed.

Table 1: Disciplines and corresponding theories on behaviour change (note: not exclusive)

	Discipline
	Theories

	Economy
	-
Classical economic theory (rational choice)

-
New economics

-
Evolutionary economics

-
Behavioural economics

	Psychology
	-
Cognitive psychology/ Theory of Planned Behaviour

-
Learning psychology

-
Social psychology – energy infrastructure

-
Social psychology – climate perception attitude theory and ABC linkages

-
Social psychology – smart metering and behaviour change

-
Social psychology: object-centred approaches

-
Social psychology: place-based approaches

-
Organisational psychology

-
Schwartz model on activation of moral norms

	Sociology
	-
Community-based behavioural change

-
Cultural aspects of consumption

-
Sociology of consumption

-
User innovation

-
Sociotechnical Practice theory

-
Social norms

	Education
	-
Constructivism as a learning theory

	Communication
	-
Nudge

-
Social marketing

-
Segmentation


The inventory is done at the level of conceptual/theoretical frameworks that provide explanations of how behavioural changes come about and specific examples in policy and practice where these behavioural models and theories of change have been implemented. When assessing their (potential) contribution to better understanding energy DSM and behavioural change, we will also attempt to address underlying key issues and challenges.

 In table 1 a list of disciplines and corresponding theories about behaviour change is presented. The list is a product of the several scientific experts contributing to Task 24.

Based on this list of theories, different DSM-Programmes in Switzerland were analysed. In addition, the case studies were described with regards to actors and durability, in line with the 4DB-Framework (4 Dimensions of Behaviour) of [4].

4. Analysis of Case Studies

In order to fulfil these challenging objectives, a template was developed to collect the various theories and approaches using examples in policy, programmes and pilots where they have been applied in practice. These templates were filled out by the national experts and other participants of the expert platform, who are known to have specific knowledge on the theories or practices. One of the key learnings from this exercise so far has been that, although in the past, the most commonly used theories and approaches were from economic and psychological disciplines, a change is taking place where more sociological approaches are also used to design DSM interventions. Another emerging hypothesis is that the stakeholders using these sociological approaches are often not policy stakeholders, but intermediaries designing interventions in a more bottom-up fashion. In addition, it is becoming clear that when theories and models have been made actionable, they usually focus on the individual level or households, and in an increasing number of cases, the social environment of friends, family or community. However, there are yet very few approaches focusing on SMEs, schools or offices. Although many approaches do emphasise the context-sensitivity necessary to develop effective approaches, segmentation beyond the traditional socio-demographic and psycho-social segmentation is lacking. This is despite the fact that it has become clear that households with very similar segmentation characteristics can demonstrate a 100% difference in their energy behaviour. The current approaches are also often insensitive to the different types of behaviour, and target behaviour change as a homogeneous unit of analysis. These are just very preliminary observations but they already indicate the need for more tailored theories and approaches if these are to be taken on board in the design of better DSM interventions (cf. [13]).

DSM-programmes are situated in a lot of different themes (cf. fig. 4). For this analysis we only included programmes in Smart Metering, SMEs and Building Retrofitting.
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Fig. 4: DSM-programmes in different themes (IEA DSM Task 24 Position Paper)

The main selection criteria for the case studies in these 3 topics were the availability of information, especially about results and impacts of the programmes on energy behaviour. There are a lot of on-going programmes in Switzerland, but only few are documented and evaluated regarding their behaviour change outcomes. This is a problem encountered in general, which is why Task 24 has a Subtask (ST 3) wholly focused on evaluation of behavioural outcomes - with regard to different stakeholder needs and interests.

1.1 Description of Swiss Case Studies 

Due to the difficulties regarding evaluation described above, the Swiss national experts only looked at 3 Smart Metering programmes, 1 SME programme and 2 Building Retrofitting programmes.

1.1.1 Smart Metering Zurich, EWZ

The study analyses electricity consumption over a 15 month period for around 5000 randomly selected households in Zurich. The objective of the study is to assess the role of information on electricity consumption. Information is improved in four different dimensions: (i) continuous and detailed feedback about the electricity consumption by Smart Meters, (ii) expert advice on electricity conservation, (iii) unilateral information about electricity consumption of others (social comparison), and (iv) bilateral information about the electricity consumption of a comparable household (social competition). The design allows to estimate the causal impact of each type of information on behaviour (cf. [16]). It is based on classical economics thinking, the so-called ‘Expected Utility Theory’ which includes notions around information deficits [18] and Cialdini’s focus theory of normative conduct [36].

Surveys before, during and after the field experiment allow to collect information on values, attitudes, and further household characteristics of the participants and to assess the impact of the treatments on outcomes beyond energy consumption, such as awareness of energy conservation potentials, and customer satisfaction with the services provided by ewz.

This is an ongoing project and results cannot be provided yet.

1.1.2 Smart Metering Zurich, EKZ

The study analysed electricity consumption over a 24 months period for around 1000 randomly selected households in Dietikon (Switzerland). The objective of the study was to assess the role of information and visualisation on electricity consumption (using the behavioural economics model of [17]). Visualisation of the energy consumption took place in various ways (cf. [19]):

I. continuous and detailed feedback about the electricity consumption by Smart Meters (Ecometer)

II. a Smart Meter portal (password-protected)

III. a monthly electricity bill.

This allows estimating the causal impact of each type of visualisation type on behaviour. 

Findings at the end of the two year pilot study:

· Smart electricity meters are able to support the customer in saving electricity, if the electricity consumption is visualised.

· There was up to 3% less electricity consumption on average by using the Ecometer or the Smart Meter portal compared with the control group in Regensdorf.

· Customers who didn’t use any visualisation technology weren’t able to save electricity compared with the control group in Regensdorf.

The expectations (energy saving of about 5-6%) could not be met. Energy savings of about 3% could be attained with direct in-house feedback, but only 1.5% in general (versus about 1.1% in the reference group without smart meters). Smart meters thus do only slightly support energy savings and only when the current consumption is displayed. This is a finding similar to other case studies in other countries [cf. 35].

1.1.3 Munx-Website, Repower

The users of this platform enter the meter reading of their electric power meter weekly. They get feedback of their consumption by comparing it to other households/neighbours - based on Cialdini’s focus theory of normative conduct [36]. Users could also enter other parameters of their flat - for example which energy they use for heating, how big their flat is, how many people live in their flat etc. When they entered these parameters they would get an energy standard mark (A, B, C etc). they could also do a quiz to learn more about electric power and received a lot of tips about saving energy at home and in the office. In addition, they could plan measures to save energy (e.g. plan to buy a new and more efficient washing machine or to take a shower instead of taking a bath). They could also set a reminder (via mail or sms) for entering the electric meter reading. For all these things they could collect points and with the points they could buy devices for saving electric power (e.g. energy saving light bulbs or water reducing valves for the shower).

This is an ongoing project and results cannot be provided yet (cf. [20]).

Not surprisingly, the effectiveness of feedback information depends on the type of feedback provided (cf. [21]; [22]; [23]). [6] point out, that feedback is more effective when combined with other strategies, such as providing information on energy-efficient measures. As for the aim of energy conservation, recent overviews of the studies evaluating the effects of feedback information suggest electricity savings in the ranges of 5-15% (cf. [24]; [21]; [14]; [23]). Lower effects are estimated by [25] for Japan (1.5%) and by [26] for Denmark (3%). The wide range of estimated effects can be explained by differences in evaluation methodologies or to which extent the analyses account for moderating factors and co-variates such as energy prices, household socio-economic characteristics, or the appliance stock (cf. [27]).

1.1.4 Energy-Model and SME-Model from EnAW

The Energy Agency of the Economy (Energie Agentur der Wirtschaft, EnAW) is an association of the most important inter-trade organisations of the Swiss economy and has a public-private-partnership-agreement with the Swiss Federal Office of Energy (SFOE). The Agency’s target is to reduce energy consumption and CO2-emissions of Swiss enterprises by voluntary and profitable measures of the companies themself. The Agency has mainly two different programmes to support companies in this area. One is for companies that use a lot of energy (called Energy-Model), the other is particularly for SMEs (called SME-Model). The Evaluation was mostly done for the two programmes combined.

Both programmes help companies to define goals and corresponding measures concerning the reduction of energy and CO2-emissions. Facilitators from the EnAW are consulting the enterprises in defining specific goals and corresponding measures for their  enterprise. They take into account the particular situation of the organisation. To set the reduction goal, the pay-back-time of potential measures is analysed. Measures with a pay-back-time of less than 4 years (for industrial processes) and less than 8 years (for measures concerning building and facility management) respectively are considered effective, thus defining the goal (cf. [28]). The model used thus subscribe to classical economic theory [18].

Companies participating in the Energy-Model programme who reach their audited targets get a certificate, and they are allowed to ask for reimbursement of the CO2-tax from any combustibles they have used (according to the Federal Act on the Reduction of CO2 emissions). This exemption of the fee for CO2 emission is a high incentive for enterprises to join the energy model. Targets of the participating firms are controlled and monitored by the Agency and by the Swiss Federal Office of Energy (SFOE).

The following conclusions can be drawn:

· Additional incentives (e.g. money for CO2-savings, lower electricity prices) of foundations and/or power utilities increase the motivation of enterprises to participate.

· The strengthening of their image as an ecologically and socially responsible company is an important driver for enterprises. 

· Facilitators play an important role in the programme, but they still have to fulfil expectations from two sides: the ones from the enterprise (cost-effective measures, not too high (i.e. expensive) targets) and the ones from the ENAW/SFOE (high/strong targets).

1.1.5 Swiss Building Retrofitting Programme

The Swiss building retrofit programme promotes retrofits of buildings and investments in renewable energies, use of waste heat and optimisations in building technology. The programme gives financial incentives (aid money) for house owners to retrofit their buildings in an energy efficient way 
. This is also based on a classical economic model of understanding behaviour [18]. The programme started in 2010 and will last 10 years (cf. [29]).

The legal basis for the programme is the Federal Act on the Reduction of CO2-emissions (1999, “CO2-law”). This law enforces a fee on combustibles. A maximum of one third of the revenues of the fee are used for the Federal Building Retrofit Programme. 

To get subsidies for a renovation a home owner has to submit a detailed application of the planned renovation measures. If the measures do comply with the requirements, the application is accepted and the money will be paid out once the measures have been realised and proven with a final documentation.

It is too early to know exactly by how much the rate of retrofits can be raised by the Swiss building retrofit programme. Roughly 20-30% of the funded retrofits would have been realised even without the funding money.

Most programmes use Classical Economics or behavioural economics as theory on behavioural and model of behavioural change where behaviour is understood as a decision-making process. The general incentives used are economic and informational, and as such only a limited number of benefits (or drivers or barriers) are tackled (social and health-related, comfort, control, inconvenience or any other important issues are disregarded). Consequently, interventions designed from these perspectives range from offering financial subsidies to free retrofitting, to penalising lack of retrofitting at sale (energy labelling case) and often are accompanied by information provision to assist the decision-making process. Ambitious programmes can create technological innovations and even professionalise a market, including the accompanying job growth, especially when the retrofitting is aimed at the comprehensive level of the house, not only  on small aspects.

1.1.6 2000 Watt Society

How can the habits of people be changed from today’s 6500 Watt energy use to 2000 Watt? Model calculations show that the ambitious goal of 2000 Watt can be reached, although it needs a very large, concerted effort. The lifestyle we choose and our day-to-day behaviour play an important role in determining our energy footprint, and there are considerable individual choices we can make. In addition to making the appropriate changes in our consumption behaviour, we also need a range of products that can be manufactured and made available in an energy-efficient manner. Energy efficiency, substitution (fossil to renewable energy) and sufficiency are important to reach a 2000-Watt-Society. The 2000-Watt-Society is an ethical and technical concept, which tries to explore potentials, drivers and barriers on the way to such a society. Here, we will only outline the measures in the housing area (cf. [30]).

Current state: Three-quarters of all existing residential and office buildings are more than 30 years old and do not offer a sufficient degree of energy efficiency (‘20-liter houses’). Currently at around 50 m2 per person, the living area in new homes is on the rise.

Options for action: Well-insulated low or zero-energy buildings (Minergie-P, Minergie P-Eco 
) reduce heating needs to the equivalent of 2 liters of heating oil per m2. Moderate house size and energy-efficient appliances are important to achieve this goal. There has also been a new standard developed, SIA Effizienzpfad and a certificate for 2000-Watt-Areale, further information on www.2000-watt.ch.

Table 2: Comparison of case studies in terms of underlying theory, actor and durability
	Theme
	Programme
	Theory
	Actor
	Durability

	Smart Metering
	Smart Metering Zurich, EWZ
	Classical (?) Economics

Social Norms
	Inter-personal Network
	Repeated, Dependent

	
	Smart Metering, EKZ
	Behavioural Economics

Social Norms
	Inter-personal Network
	Repeated, Dependent

	
	MUNX-Website, Repower
	Behavioural Economics

Social Norms
	Inter-personal Network
	Repeated

	SME
	Energy-Model and SME-Model from EnAW
	Classical Economics Social Norms
	Communitiy
	Repeated, Enduring

	Building Retrofitting
	Swiss Building Retrofitting Programme
	Classical Economics
	Individual
	Enduring

	
	2000 Watt Society
	Practice (Lifestyle)

Social Norm
	population
	Norm-Setting


As we can see in table 2, the smart metering projects are always dealing with (behavioural) economics and social norms, in contrast to the programmes concerning SME’s or building retrofits – besides of the 2000 Watt Society, which is more of an overall, norm-setting policy vision that enters the area of practice theory in the sense that it concetrates on overall lifestyle and practices, rather than individual actors.

5. Results

A smart grid is a socio-technical network characterised by the active management of both information and energy flows, in order to control practices of distributed generation, storage, consumption and flexible demand. Feedback on energy consumption can influence energy behaviour of residential consumers and lead to a conserving behavioural effect (cf. [7]). However, if feedback is only aimed at providing general information to individuals about their actual consumption level, it is likely to be much less effective than it could be (cf. [31]; [24]; [32]). In other words, to make feedback more than only a visual reporting of the energy consumption measurement, and also make it a tool to manage the energy consumption, it needs to be improved beyond metering and billing.

While current metering and billing practices, not least in Switzerland, imply that end-users receive only limited information on their energy consumption, more frequent and timely feedback is expected to raise awareness and to improve information about levels of energy use and costs (cf. [14]; [33]; [21]). This kind of feedback is expected to help overcome information-related barriers that prevent lower energy use. Unfortunately, it is thought that about 95% of our energy behaviour is almost entirely habitual, rather than rational, and information provision is usually not enough to change habit [37]. Smart energy monitors are also only as good as the households’ social and cultural contexts in which they are used. Ensuring that these contexts are supportive of changes in domestic energy consumption patterns seems vital, if smart energy monitors are to realise their potential (cf. [33]). Therefore, some recent studies of feedback on household electricity consumption have taken into account the effect of stimulated social interaction and social learning processes between the (family) members of households (cf. [34]).

The smart grid concept involves using enhanced system information to match consumption with generation in a situation with increased variability of generation over time (due to a larger fraction of renewables in the supply mix). This will allow making informed decisions about when a consumer should generate, store or consume electricity.

With smart meters and smart technologies such as home automation, consumers will get more influence on their own consumption patterns. Significant efficiency can be achieved with actions on energy use-related resources such as recycling, lean manufacturing and prolonging product time life.

Investments by households and companies will have to play a major role in the energy system transformation. Greater access to capital for consumers and innovative business models are crucial. This also requires incentives to change behaviour, such as taxes, grants or on-site advice by experts, including the monetary incentives provided by energy prices reflecting the external costs. Most importantly, it involves a greater understanding of habit, habit formation and theories to change habits [cf. 37] beyond the commonly used model of a ‘Homo economicus’ who makes almost entirely rational decisions. In general, energy efficiency has to be included in a wide range of economic activities from, for example, IT systems development to standards for consumer appliances. The role of local organisations and utilities, cities and regions will be much greater in the energy systems of the future.

6. Conclusion

A critical learning of the analysis of different theories and models and practice is that, to meet the complex behaviour change challenge, different approaches are necessary that point out the importance of the direct and wider context or environment in which DSM efforts are situated. If this environment is not supportive of changing behaviour towards more efficient energy use, then it is very difficult (sometimes even impossible) for individuals to uphold these new behaviours after the support of a DSM programme has finished. The use of energy is entirely due to human needs and behaviours. Behaviour is rarely ever due to individual choices but rather driven by complex social interactions. One of the main drivers/barriers for changing behaviour is prevailing social norms. These social norms are strongly affected by our social networks. To achieve ongoing, effective DSM outcomes, individuals as well as their social, institutional, physical, technological, economic and cultural contexts need to be targeted (cf. [13]).
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� The amount of aid money is 10-30 CHF/m2 of retrofitted building part, depending on type of measure (window, wall ceiling, …). 1 CHF = 0.83 €


� MINERGIE® is a sustainability brand for new and refurbished buildings. It is mutually supported by the Swiss Confederation, the Swiss Cantons along with Trade and Industry and is registered in Switzerland and around the world and defended firmly against unlicensed use. Cf: � HYPERLINK "http://www.minergie.ch/home_en.html" ��http://www.minergie.ch/home_en.html� 
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Fig. 1 A behavioral model of residential energy use



