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Context of  work

The UK government has set targets to reduce carbon emissions by 80% from the 1990 baseline by 
2050 (Defra, 2008). Domestic dwellings in 2007 accounted for 25 to 27% of CO2 emissions and 87% 
of the buildings that will be standing in 2050 already exist (Boardman, 2007).  Researching occupant 
behaviour in existing domestic buildings will contribute to our understanding of how these targets can 
be achieved.

To achieve these targets, improvements in the energy efficiency of existing buildings are being carried 
out (e.g. Arbed Phase 1 and Arbed Phase 2 by the Welsh Government).  

Theoretical background

Rebound effects

Although the energy intensity of industrial economies fell before the start of the recession in 2008, the 
absolute energy use attributed to UK households (and associated CO2 emissions) continued to increase 
(Druckman et al. 2010).  One contributor to this failure to reduce energy consumption is the way that 
occupants ‘take-back’ some of the potential energy savings as additional comfort.  For example, 
occupants might chose to heat their homes at a higher temperature or for longer periods of time after 
installing insulation because the cost per square meter to heat their home has fallen (Sorrell et al., 2009).

Spillover

As well as the take-back or ‘rebound effect’, the research will also be evaluating positive and negative 
behavioural ‘spillover’. Positive spillover occurs when the adoption of a particular pro-environmental 
behaviour increases the likelihood of a person adopting other pro-environmental behaviours.  In 
contrast, negative spillover occurs when the adoption reduces the likelihood of adopting other pro-
environmental behaviours (Thøgerson and Crompton, 2009).

Arbed 

Arbed (meaning ‘save’ in Welsh) is the Welsh Government’s Strategic Energy Performance Investment 
programme.  Set up in 2009, the aim of the programme is to carry out ‘whole-house’ approaches in 
installing energy efficiency measures and renewable energy systems in domestic properties in Wales.  
The programmes objectives are: reduce fuel poverty; develop a local supply chain in low energy 
measures; and reduce carbon emissions.

Arbed phase 1: 

For Arbed phase 1 (2009 -2012), £30 million was used to improve the energy efficiency of  6000 
domestic properties in Wales.  This phase focussed on economically deprived communities in Wales, 
the majority of  which were homes owned by social housing providers.

Arbed phase 2:

The procurement process for Arbed phase 2 started in 2011 and the energy efficiency improvements 
are due to commence in 2012.  This phase aims to improve the energy efficiency of  4800 domestic 
properties in Wales (both social housing and owner occupied).  The scheme is being funded using £33 
million from the European Regional Development Fund and the Welsh Government is match funding  
£12 million.



Research Aims and Objectives

The main aim of  this research is to investigate the rebound and spillover effects of  occupant behaviour 
in domestic dwellings after energy efficiency improvements have been carried out.

This research will:

• Evaluate behavioural spillover using qualitative and quantitative research methods;
• Evaluate rebound effects by taking physical measurements and collecting data using 

questionnaires;
• Evaluate behavioural processes underlying and contributing to spillover and rebound;
• Investigate the effect that energy efficiency advice has on rebound and spillover.

Methodology

Table 1 provides details of  the data collection proposed for this research.

Heating season 2012/2013 Heating season 2013/2014

Pilot: questionnaire 
administered to Arbed 1 
tenants and a control 
group who have not had 
Arbed works carried out

Questionnaire 
administered to Arbed 2 
tenants pre and post 
energy efficiency measures 
installed and pre and post 
behaviour change 
intervention

Sub-sample: physical 
measurements carried out 
pre and post interventions

Interviews/focus groups

Questionnaire 
administered to Arbed 2 
tenants pre and post 
energy efficiency measures 
installed and pre and post 
behaviour change 
intervention

Interviews/focus groups

Sub-sample: physical 
measurements carried out 
pre and post interventions

Data collection for the 
pilot study was carried out 
in the Spring 2012.  The 
analysis of  this data will be 
carried out in the summer 
of  2012.

• Pilot: n=100 for Arbed 
n=100 for control

• 2012/13 & 2013/14: 
n=250 for Arbed group 
n=250 for control group.

• Sub-sample: n=50

Table 1

Spring 2012



Questionnaire

The questionnaire consists of  sections on: physical attributes of  the home; tenant behaviours in their 
home; comfort and satisfaction of  the home; self  efficacy; self  perception and identity; attitudes about 
climate change; knowledge about climate change; social norms; and socio-demographics

Procedure

For the pilot study, 1819 questionnaires were sent.  1117 were sent to properties which had had Arbed 
energy efficiency improvements carried out and 702 questionnaires were sent to a control group, who 
had not had Arbed energy efficiency improvements carried out.

The questionnaires were:

• hand-delivered, with the participants leaving their completed questionnaires on their doorstep
or
• posted and the participants then sent their completed questionnaires using a free-post envelope 

which was provided.  

The different delivery methods were used to assess which delivery method had the highest response 
rate.  

Participants

The Arbed participants were tenants or owner-occupiers living in properties which had Arbed phase 1 
energy efficiency improvements carried out.  The control group consisted of  tenants or owner-
occupiers who did not have the Arbed energy efficiency improvements carried out, but were situated 
on the same street as the Arbed properties.

The participants had the option to enter into a prize draw if  they completed the questionnaire (to win 
either £100, £40 or £20).  The deadline date for completed questionnaires to be entered into the prize 
draw was 27th May 2012.

Results

The deadline date for all questionnaires to be returned is 27th May 2012 and the data is due to be 
analysed in the summer of  2012.

The second wave of  data collection and the physical monitoring is due to commence in Winter 2012.
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