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Abstract
We present results of the 2013 Energy Policy Research Group (EPRG) public opinion survey
on smart metering and consumption behaviour. Our survey examines the energy
consumption awareness and attitudes of the British public, the effect of peers on
consumption behaviour, the potential for consumer engagement and consumer acceptance
of various energy saving measures. Wherever possible, comparisons were made to EPRG
public opinion surveys from 2006, 2008 and 2010. The share of individuals that would not
want their consumption data recorded at all has gone down from 2010 levels from 30% to
22% although numerous concerns remain. Smart devices do lead to behavioural response
but the challenge is the sustainability of this behaviour change over time. The share of
electricity monitor householders that read the monitor at least once in a week is 26%,
compared to less than 5% of non-monitor households that reported checking their meters
at least once a week. However, the reading habit declines over time. Peer influence is not
found to have strong impacts on behaviour change. Affordable and user friendly
applications on smart phones that inform people of their consumption are seen as
promising tools to raise awareness and induce behaviour change. There is scope for shifting
load off-peak through smart technologies that minimise impact on availability and
functionality, and guarantee consumer privacy.
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1. Introduction
Growing concerns about climate change and energy security have led to a strong focus on
energy efficiency as a strategy in energy policy. The threat posed by global warming to the
existence of both humans and their natural environment has increased interests in reducing
greenhouse gas emissions. The UK Government, for instance, has committed to cutting its
greenhouse gas emissions to 80% below 1990 levels by 2050, as well as generating 15% of
the total energy needs from the renewable energy sources by 2020. Recognising the need
for consumer-integrated policies, there has been increasing attention on the roles of
individual and communities in moving towards a low-carbon/carbon-free economy, and
increasing awareness of different effective measures aimed at reducing domestic energy
consumption (DECC, 2009a; Defra, 2008a; 2008b). The UK Carbon Emissions Reduction
Target (CERT), from 2008 to 2011, required suppliers to promote carbon emissions
reductions in the residential sector (Defra, 2008b). Also, two different Energy Market
Assessments of March 2010 by Ofgem and DECC have stated that better demand side
response 2 (DSR) should be pursued in all options set out for effective energy market reform
(DECC, 2010; Ofgem, 2010).
Demand side policies/strategies – often referred to as demand side management (DSM) –
aims to influence the quantities and patterns of energy use. The policies specifically aim at
reducing energy consumption, encouraging efficiency, reducing wastage, and as a
consequence reduce the carbon emissions to a possible minimal level. Today, the use of
DSM as a response to climate challenge through emissions reduction is on the increase
(Haney et al., 2010). In 2009, the UK Department for Energy and Climate Change (DECC)
announced its intention to install smart meters with free standing real-time monitors in all
the UK households by 2020. The rationale for this policy strategy is that the real-time
information feedback made possible by this technology would trigger demand response
management, culminating in decreased or efficient energy use and emissions reductions.
The policy document specifically envisions that “These meters will provide consumers with

2

Demand side response (DSR) refers to programs designed to encourage consumers to reduce their energy
consumption during peak hours – load shifting. Typically, DSR actions include turning off or dimming banks of
lighting, shifting of laundry or cooking activities, etc. Demand side management (DSM) programs encourage
consumers to be more energy efficient, and DSM measures can include lighting retrofits, building automation
upgrades, etc.
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real-time information on their electricity use to help them control consumption, save money
and reduce emissions” (DECC, 2009b p.7).
Energy in general and electricity in particular are invisible as ‘abstract force’ only enters the
household through often hidden wires (Burgess and Nye, 2008; Hargreaves et al., 2010).
Also, most energy consuming behaviours are part of households’ inconspicuous routines
and habits (Shove, 2003), which makes it difficult for people to relate specific behaviour to
the energy they consume (Hargreaves et al., 2010). In this context, it is particularly
important to provide clear, high-quality feedback on energy use to consumers in terms of
more informative bills (Wilhite and Ling, 1995), putting energy labels on domestic
appliances (Boardman, 2004), in-depth energy advice via leaflets, online and face-to-face
(Abrahamse et al., 2007; Brandon and Lewis, 1999; Darby, 2003) and most recently through
various in-house real time/near real-time displays and monitors (Anderson and White, 2009;
Mountain, 2006; Ofgem, 2009; Parker, Hoak, and Cummings, 2008; Ueno et al., 2005; Ueno
et al., 2006; Wood and Newborough, 2007; Wood and Newborough, 2003). The provision of
feedback information on energy use to consumers can help realise savings of between 5%
and 15% depending on the quality and type of feedback provided (Burgess and Nye, 2008;
Darby, 2006; Houde et al., 2013; Wilhite and Ling, 1995).
People differ in their beliefs, value, norms, opinions and attitudes, which can influence their
consumption behaviour as well as how they weigh the costs and benefits of environmental
changes. The use of information feedback when making energy consumption decisions is
often negotiated among several household members, e.g. between husband and wife,
parents and children, etc (Hargreaves et al., 2010; 2013). This complex interaction often
makes changing energy consumption patterns difficult compared to industrial and
commercial settings. This challenge has further generated a renewed interest in studying
the potential for demand side management (DSM) in energy consumption in the UK,
especially in the residential sector.
Both researchers and policy makers are presently paying more attention to the need to
actively engage the residential sector in DSR. This attention arose from the fact that the UK
household sector accounts for a significant proportion of energy and electricity
consumption, and is a significant contributor to carbon emissions. In 2011, final domestic

3

EPRG 1327

energy consumption accounted for 26.4% of UK final energy consumption, 35.1% of total
electricity consumption, and 13.4% of total UK CO 2 emissions (DECC, 2012).
Every individual has dual roles to play in energy demand policy as both citizen and consumer
(Reiner, 2006). As consumer, individual participates in making decision on the type and the
level of energy to consume/in choosing consumption pattern to follow either solely for
himself/herself or as part of negotiators in a particular setting – e.g., as a household
member. This role is executed by adjusting the consumption behaviour of individual either
by switching off some appliances at some particular times or by deciding to buy more
energy efficient appliances. Most times, the motive/incentive for this behaviour adjustment
is cost savings often made possible through reduction in energy use. As citizen, individual
may participate both privately and collectively in policy-making processes, especially
through social and political responsibilities on the other (Devine-Wright, 2007). It is
therefore important to study the opinion of citizens in order to examine the potential
support for and opposition to specific energy policies. Doing this would not only enable us
measure the effectiveness of the existing DSM but also guide us in designing and
implementing future energy policies. To understand how effective a DSM programme will
be, it is essential to understand people’s attitudes and behaviour, particularly the potential
level of acceptance of various energy efficiency measures.
The existence of imperfection (as in other markets) in energy market further complicates
the study of energy demand. Some of the market failures affecting energy consumption and
demand response in the domestic sector include imperfect information, split incentives, and
negative externalities (Haney et al., 2010). An incomplete information problem exists
because of the inability of the traditional metering system to display information on realtime pricing and quantity of energy consumed. The separation between the principal
investors in energy efficiency and the beneficiaries of efficiency improvements leads to split
incentives problem. This problem arises when the landlord serves as the major investors in
energy efficiency, but the tenants incur the costs and enjoy the benefits of efficiency
improvements.3 Split incentives are also a problem when some members of a household are
responsible for the payment of energy bills whereas others have to make behavioural
3

Other forms of the split incentive problem can occur when a landlord offers fixed rents which include the cost
of utilities, or, more commonly, where landlords do not have an incentive to invest in more expensive energyefficient appliances when tenants pay the utility bills.
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changes that reduce energy costs – this type of incentive problem can exist between
husband and wife or parents and children where the parent pays the bills but the children
have to adjust their energy consumption behaviour. Finally, negative externalities arise
when the environmental impacts of CO 2 are not included in the tariffs paid by energy
consumers.
The underlying questions that inform this study are: 1) how conscious are people of their
level of energy consumption? and 2) to what extent might energy saving measures,
particularly smart devices, be accepted, used, and be an effective tool to achieve
behavioural change? To address these questions, the Energy Policy Research Group (EPRG)
conducted a public opinion survey in March 2013. In recent years, the use of public opinion
surveys in addressing energy and climate change policies has been on the increase both in
the UK and internationally (Akcura et al., 2011). Apart from the UK Department for
Environment, Food and Rural Affairs (Defra), the Laboratory for Energy and the
Environment, and the European Commission among others, EPRG has also run several
surveys on public attitudes and behaviour towards energy and environment in the UK (see
Curry et al., 2005; Defra, 2010; Platchkov et al., 2011; Reiner, 2006).
The 2013 EPRG survey focuses more on consumers’ attitudes and behaviour towards smart
energy technology. Specifically, the survey covered questions on: meter readings and
awareness of consumption, billing and consumption behaviour, payment type and
frequency, peer effects and consumption behaviour, remote controlled appliances and
willingness to pay for them, concerns about (smart) technology, and consumer switching
behaviour.
The rest of the paper is organised as follows: Section 2 reviews literature on information
feedback and energy consumption with particular focus on smart metering and monitors;
Section 3 presents an overview of the survey; Section 4 presents the survey results,
including consumption awareness, change in energy consumption behaviour, subjective
perception of attitude towards new (smart) technology, metering information, and
willingness to accept changes in appliance usage: and finally, Section 5 offers some
conclusions based on the findings.
2. Smart Metering and Consumer Behaviour
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Increasing awareness of energy consumption through information feedback as a strategy for
energy efficiency has dominated energy policy in recent times. The belief is that the
provision of adequate and accurate feedback on energy consumption would help consumers
reduce their energy use, and limits the emission of greenhouse gases. This information
feedback takes various forms such as the provision of more informative bills (Wilhite and
Ling, 1995), offering of in-depth energy advice to consumers via websites, flyers and faceto-face (Abrahamse et al., 2007; Brandon & Lewis, 1999; Darby, 2003), and more recently
the provision of real-time/near real-time feedback from smart energy monitors (Anderson
and White, 2009; Mountain, 2006; Ofgem, 2009; Parker, Hoak, and Cummings, 2008; Ueno
et al., 2005; Ueno et al., 2006; Wood and Newborough, 2007; Wood and Newborough,
2003; National Audit Office, 2011).
There is no doubt that information displays can increase consumers’ awareness and make
them to be more conscious of their consumption. However, the extent to which information
feedback influences consumption behaviour is unclear. A recent review of the effectiveness
of smart monitors across the US revealed savings of between 3 and 13% with an average
saving of 7% (Faruqui et al., 2010). In the UK however, the final analysis of a large-scale
Energy Demand Research Project, involving 60,000 households including 18,000 smart
meters householders, observed no statistically significant savings from standalone smart
energy monitors (SEMs) and only 3% savings from SEMs when they were combined with
smart meters (Ofgem, 2011). Meanwhile Fischer (2008) has noted that the effectiveness of
feedback depends on its frequency, duration, content, medium of presentation, social
comparisons and combination with other interventions.
The central assumption to the use of information feedback as a DSM strategy is that
consumption awareness will encourage individuals to make a rational decision to cut their
consumption, to reduce costs and carbon emissions. However, the complexity in consumer
behaviour beyond information imperfection suggests that consumption awareness alone
cannot fully achieve the desired policy results. Social norms, routines and habits,
institutional and infrastructural constraints, and the decisions of some individuals to make
bad choices even when provided with adequate and correct information are all factors that
make policy interventions which aim to effect behavioural change extremely complex
(Jackson, 2005; Thaler and Sunstein, 2008). The effectiveness of smart energy devices is

6

EPRG 1327

influenced by social dynamics or interactions (Hargreaves, Nye, and Burgess, 2010; 2013),
people’s habits, preferences, and receptiveness (Paetz et al. , 2012; van Dam et al., 2010;
Vassileva et al., 2012), and how long the householders have had it installed (van Dam,
Bakker, and van Hal, 2010; Hargreaves, Nye, and Burgess, 2013),
Instead of focusing on the provision of information as the only instrument of demand policy
response, a number of experts have argued that policymakers need to recognise the
complexities in people’s behaviour when designing energy policies. People have
heterogeneous preferences and certain people are more receptive to interventions, thus
careful customer group specific smart design is essential because a ‘one-size-fits-all’
approach cannot be justified (Vassileva, Wallin, and Dahlquist, 2012; van Dam, Bakker, and
van Hal, 2010). Sustainable progress in energy management can only be achieved if
members of the public are actively involved (Devine-Wright, 2007; Owens and Driffill, 2008).
This underscores the need to constantly engage the public in discussion in order to
understand and analyse their consumption patterns, preferences and attitudes towards
behaviour change policies.
3. EPRG Public Opinion Surveys
The EPRG survey of public attitudes towards energy and environmental policies started in
2006 when it first commissioned YouGov to conduct a public opinion survey of UK
household electricity users. This was followed by 2008 and 2010 surveys conducted by
Accent, and the 2013 survey conducted again by YouGov. All the surveys shared some
similar characteristics. They were all online based and surveys included questions on
consumer switching behaviour and energy saving measures, many of which were kept
consistent across surveys. This makes possible an examination of change of opinions on
policy issues and energy usage.
While the three previous surveys focussed more on policy preferences for energy and
environmental policies (e.g., national policy priorities), the 2013 public survey focuses more
on consumption awareness and smart metering as potential strategies for energy savings,
particularly through load shifting. Although some questions on willingness to accept (WTA)
smart devices as a potential tool for load shifting were included in the 2010 survey, the
potential discounts were framed as a percentage of total annual bills. This kind of framing
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could lead to heuristic judgement and makes the response to be cognitively biased. Bias
might occur because respondents might not be able to devote enough time to compute the
benefits or cost reductions before making decisions. To correct for this potential bias, the
2013 survey innovatively framed the benefits or discounts in actual amount (pounds)
instead of percentages. Furthermore, the potential peer effects and the impacts of payment
method on households’ energy consumption behaviour, as well as public concerns about
smart technology were examined in the 2013 survey.
3.1. Survey Overview
In March 2013, the EPRG commissioned YouGov, a leading public opinion firm, to conduct a
public opinion survey on people’s energy consumption behaviour and attitudes towards
smart energy devices. This was the fourth EPRG survey in a series of regular opinion polls on
public and individual attitudes towards electricity and energy consumption – the previous
surveys were conducted in May 2006, October 2008 and August 2010. The 2013 survey
involved 2000 households from England, Northern Ireland, Scotland, and Wales age 18 and
over, of whom 1526 responded. The survey questionnaire was designed by EPRG, while
YouGov programmed and hosted the online survey. YouGov uses Internet polling against the
traditional methods of telephone or face-to-face interviewing system and also recruits its
respondents via the Internet.
YouGov hosts a panel of over 360,000 eligible voters in the UK who were recruited via nonpolitical websites through invitations and pop-up advertisements. The firm uses “active
sampling” procedures where only the contacted people/sub-sample of the panel are
allowed to participate. Active sampling also ensures that a respondent cannot participate
twice on the same survey. The sub-sample is representative of UK adults in terms of age,
gender, region and social class, among others. Respondents were provided some monetary
incentive for their participation. Results are weighted to the national profile based on
demographic information provided by the panellists to YouGov.
Choosing a survey-sampling method often involves a trade-off between accuracy and
convenience. For instance, there is always a trade-off between the rigour of probability
samples and the convenience of quota sampling. Although, a properly administered
probability-sampling based survey provides a representative sample of the population of
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interest, it is usually prone to non-response bias which distorts how representative the
survey can be. Because of the large non-response bias which has become problematic in
probability samples, experts have begun to rely more heavily on quota sampling. Quota
sampling ensures that responses meet pre-assigned quotas across predetermined groups. In
an online based quota sampling survey, non-response is not easily defined as quota
sampling substitutes an alternative respondent for an unwilling or unavailable potential
respondent (Kalton, 1983).
However, quota sampling might not be totally free from bias. For instance, to the extent
that the sampled or surveyed individuals are likely to be systematically different from those
who would have been selected at random, a quota sampling may be biased even if it
satisfies the required distribution across quota categories. Sources and the extent of this
bias depend on the survey medium and on the method adopted in recruiting potential
respondents. With internet survey, there are two possible potential sources of bias. These
are under-representation and over-representation of some potential respondents. The
underrepresented individuals are those who lack access to the internet and those who do
not participate in online surveys on social websites. On the other hand, the overrepresented
individuals might be the senior citizens who are always willing to respond to online survey.
YouGov tries to minimise this potential bias by recruiting their respondents via different
online media sources.
The possible bias due to the omission of those who do have access to the Internet is likely to
not be substantial in the EPRG surveys. This is because of the regular and increasing access
to the Internet by the majority of UK adults. According to the statistics released by the UK
Office for National Statistics (2013), 81% of UK population aged 16 and over in 2012 had
used the Internet within the three months preceding the interview for their study, and 68%
access the Internet almost every day. This is compared to 59% and 35% access within three
months and daily usage in 2006, and 78% and 60% respectively in 2010.
Table 1 compares the descriptive statistics of the survey to official figures from the national
statistical office. Shares of respondents in the EPRG survey by age distribution are
remarkably close to the shares from the official estimates. However, it appears that
respondents in professional/managerial occupations (social grade AB) were oversampled,
while supervisors, junior managerial/skilled workers (C1C2) were under-sampled. Also,
9
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while the shares of respondents in this survey by party affiliation are remarkably close
(except for conservative) to the shares from a recent political poll taken by (ICM Research,
2013), the educated individuals were oversampled. Around 27% of adults in the UK have a
bachelor degree or higher, but the corresponding share in the EPRG survey is 45%. This
paper uses standard significance tests when presenting the findings; however, these
significance tests assume that the data are generated through a random selection process.
Robustness and the generalisation of the findings to the UK population were sensitive to the
extent that the resulting sample deviates from the probability sampling procedure
(Gschwend, 2005).
Table 1: Descriptive Statistics of the Sample
Category
Gender

Male
Female

Share in EPRG
survey (%)
47.90
52.10

Age

18-39
40-59

35.71
34.80

33.31-38.12
32.40-37.19

36.95
34.22

60 & over

29.49

27.20-31.78

28.83

Education

No bachelor degree
Bachelor degree or higher

54.78
45.21

52.28-57.28
42.72-47.72

72.80
27.20*

Home ownership

Rent
Own
Other

25.23
63.83
10.94

23.05-27.41
61.41-66.24
9.38-12.51

31.67*
64.33
NA

Labour
Conservative
Liberal Democrat
SNP or Plaid Cymru
Other Party
None
Don't know

23.46
22.02
6.09
2.56
9.04
31.39
5.44

21.33-25.59
19.94-24.10
4.89-7.30
1.76-3.35
7.60-10.48
29.06-33.72
4.30-6.58

22.00
18.00*
7.00
3.00
9.00
NA
NA

Guardian
Daily Mail
Sun
Daily Telegraph
Times
Mirror
Independent
Daily Express
Financial Times
Star
Other
None

13.30
12.06
8.58
7.99
6.75
4.59
3.54
1.38
1.05
0.72
9.44
30.60

11.60-15.01
10.42-13.69
7.18-9.99
6.63-9.36
5.49-8.01
3.54-5.64
2.61-4.47
0.79-1.96
0.05-1.56
0.03-1.15
6.59-12.28
28.29-32.92

1.80*
8.40*
12.60*
2.60*
2.50*
5.40
0.80*
2.20
0.60
2.40*
NA
NA

AB

27.59

25.34-29.83

22.70*

Party affiliation

4

Newspaper readership

Social Grade

5

4

95% confidence
interval
45.39-50.41
49.59-54.61

Comparable official
estimates of UK population
49.20
50.80

Party affiliation statistics are from an ICM Research (2013) survey, based on the question “If there were a
general election tomorrow, which party do you think you would vote for?
5
Newspaper readership estimates are from the National Readership Survey (NRS 2013).
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Region

CIC2
DE

45.28
27.13

41.16-49.40
23.71-30.55

51.60*
25.70

East Midlands
East of England
London
North East
North West
Northern Ireland
South East
South West
West Midlands

7.34
9.31
13.04
3.80
11.34
1.11
16.84
9.31
7.01

6.03-8.65
7.85-10.76
11.35-14.73
2.84-4.76
9.74-12.93
0.59-1.64
14.96-18.72
7.85-10.76
5.73-8.29

7.17
9.27
13.04
4.08
11.12
2.86*
13.70
8.38
8.86*

Yorkshire and Humber
Scotland
Wales

8.26
8.19
4.46

6.87-9.64
6.81-9.57
3.42-5.49

8.35
8.34
4.83
a

Income

<£5000
3.48
2.56-4.40
£5000-£9999
5.19
4.07-6.31
£10000-£14999
8.61
7.20-10.02
£15000-£19999
7.23
5.92-8.53
£20000-£24999
7.42
6.11-8.74
£25000-£29999
6.57
5.32-7.82
£30000-£34999
5.58
4.43-6.74
£35000-£39999
4.86
3.78-5.94
£40000-£44999
3.55
2.62-4.48
£45000-£49999
4.20
3.20-5.21
£50000-£59999
4.01
3.02-4.99
£60000-£69999
2.89
2.05-3.73
£70000-£99999
3.94
2.96-4.92
£100000-£149999
1.91
1.22-2.59
£150000 and above
0.92
0.44-1.40
Don't know
8.74
7.32-10.16
Prefer not to say
20.89
18.85-22.94
Sources: EPRG Survey of UK Households 2013, and UK Office for National Statistics, 2013
* shows the official estimates that fell outside 95% confidence interval.
a
Survey of Personal Income 2009-2010, UK Office for National Statistics

Percentile
st
1 : £6800
th
5 : £7970
th
10 : £9510
th
25 : £12900
th
50 : £19600
th
75 : £30900
th
90 : £46600
th
95 : 63200
th
99 : £149000

For the 2006 EPRG survey, YouGov contacted 2,254 individuals from its panel of 200,000,
out of which 1,019 (45.2%) eventually responded. Responses were weighted based on sociodemographic variables. The 2008 and 2010 surveys were conducted by Accent using a quota
system. The surveys covered 2,000 and 2,038 respondents respectively, and were based on
quotas that correspond to data from the UK National Statistical Office (Akcura et al., 2011;
Platchkov et al., 2011). One common feature of all these surveys is that they are all based on
quota sampling rather than probability samples. Quota sampling often suffers from
representativeness problems. However, we do not believe that representation could be a
serious problem in these surveys because the polling firms tried to minimise this problem
when recruiting and contacting their respondents.

11

EPRG 1327

Figure 1 shows the time series for the retail price index of electricity, gas, and the combined
retail energy price index in the UK from 2005 through June 2013. The figure also indicates
when the EPRG surveys were conducted in 2006, 2008, 2010 and 2013. The 2008 survey was
conducted when energy prices peaked, after an increase of about 15% in electricity prices
between July and October. As is obvious from the graph, as at the time the 2010 EPRG was
conducted the prices of electricity had fallen but were still about 40% higher than in May
2006 – the period when the first EPRG survey took place. However, energy prices have
continued to rise since few months after the 2010 survey was conducted. As at the time
when the 2013 survey was conducted, electricity price was 11% higher than the price when
the 2008 survey took place, and 21% higher than when the 2010 survey was conducted.

Source: Department of Energy and Climate Change (DECC), 2013

4. Survey Results
4.1. Consumption Awareness
Increasing population growth and changes in lifestyles suggest that people should be more
concerned about their energy consumption at home. A major concern is how to ensure
efficient use of energy, due to the increasing threats posed by climate change and the rising
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share energy bills play in household’s overall budget. Rising energy cost can reduce
consumer welfare as it affects other spending. Meanwhile, simple changes in people's
behaviour can quickly lead to significant energy savings, but such changes will only happen if
the people are aware of the ability they have to affect energy consumption. However, most
households know little about the energy consumption rates of their home appliances (e.g.
refrigerators, freezers, cookers, etc) or the overall monthly energy use. In an online survey
of public perceptions of energy consumption and savings in US metropolitan areas
conducted by Attari et al. (2010), participants underestimate energy use and savings by a
factor of 2.8 on average, with smaller overestimates for low-energy activities and larger
underestimates for high-energy consuming services. The first section of the 2013 EPRG
survey questionnaire dealt with awareness of energy consumption, specifically through the
use of smart devices.
4.1.1. In-house Electricity Monitor Ownership
Respondents were asked whether they had an in-house electricity monitor installed in their
homes, and they were provided four options to choose from: a prepayment meter with an
electricity monitor; a smart meter with an electricity monitor; an electricity monitor on its
own; and no electricity monitor of any kind. Figure 2 presents the shares of the respondents
according to the answers to the question. Out of a total of 1,526 respondents surveyed, only
around 23% had electricity monitors installed in their homes. Among those with energy
monitors, stand-alone electricity monitors were the most popular choice, representing
about 15% of the total and about 65% of the electricity monitor households (Figures 2). This
is followed by households with prepayment meters (4.6% of all respondents and 20% of
households with monitors). Smart meter plus electricity monitors were the least common,
amounting to just 3.5% of the total sampled households and 15.4% of the energy monitor
households, which might reflect the smart meters being the newest technology.
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Figure 2: Share (%) of Respondents by In-house Electricity Monitor
Ownership Status
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

77.1%

14.8%
4.6%

3.5%

Ye, I have a
prepayment meter +
electr. monitor

Yes, I have a smart
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Yes, I have an
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only

NO

Source: EPRG Survey of UK Households 2013

Table 2 presents the share of respondents who indicated that they have electricity monitor
installed in their various houses according to their education level, gender, age, home
ownership, and income. While education, gender, age, home ownership and income do not
play significant role in electricity monitor ownership, younger respondents are more likely
to have in-house electricity monitor installed in their homes. This might reflect better
awareness of this technology as a potential tool for energy savings. Unsurprisingly,
respondents who are always eager to try a new technology are more likely to have in-house
electricity monitor.
Table 2: Share of Respondents (%) that have In-house Monitor, By Education, Gender,
Age, House Type and Income
Category
Share (%)
T-test
No bachelor degree
23.68
0.765
Bachelor degree or higher
22.03
Male
Female

23.12
22.77

0.163

Rent
Own

24.42
22.18

0.886

Age 18-49 6
Age 50 & over

26.29
18.90

3.428***

Income per capita £7500 or less 7

26.89

0.875

6

Individuals 18-49 years old constituted 55% of all respondents, while individuals 50 years old and older were
45%.
7
Gross income per capita is equal to estimated household income divided by number of individuals in the
household. Estimated income is the median value for the self-reported annual income range selected by the
respondent. For those respondents reporting that their gross income was over £150,000 (0.33%), the upper
income bracket was set as £180,000. For households that reported having eight or more members (0.53 of
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Income per capita £24000 or more
Not eager to try new product
Always eager to try new product

23.37
20.06
31.18

Overall

22.94

-2.649**

Note: Two-sided T-test significance levels indicated by *** for p<0.01, **for p<0.05, and *for p<0.10.
Source: EPRG Survey of UK households 2013

4.1.2. Electricity Monitor and Meter Reading Behaviour
Figure 3 presents the frequencies with which people monitor their electricity consumption
according to whether they have electricity monitor or not. The majority of households do
not check their energy consumption frequently. For instance, around 60% of respondents
with electricity monitors either do not check their energy consumption at all or check less
frequently than once in three months. Electricity monitor householders still check their
energy consumption more frequently than households without energy monitors. About 26%
of monitor householders maintain that they read their monitor at least once within a week,
with about 9% indicating that they check it daily and 3% maintaining that they monitor their
energy consumption several times a day. These are compared to less than 5% of nonmonitor respondents indicating that they read their meter at least once within a week, and
just 1% checks their consumption daily (which might reflect errors in survey response not
actual behaviour). The majority of households without monitors read their electricity meter
every three months, representing around 35% of the group.
The fact that roughly the same percentage (more than 22%) of households in the two
groups claim to have never monitored their consumption underscores the need to review
the effectiveness of information feedback on energy consumption. Aside from the volume
and frequency of information flow, the success of a feedback measure critically depends on
how consumers are motivated to interact with and use the information provided (Fischer,
2008).

respondents), the number of members was set as 8. These calculations apply to income per capita figures in all
subsequent tables. 31% of respondents have estimated household income per capita of £7500 or less, while
13% of respondents have estimated household income per capita of £24000 or more.
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Households with Monitor
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Figure 3: Frequency of Households' Reading of Electricty Monitor or
Meter

Households without Monitor

Source: EPRG Survey of UK Households 2013

Approximately 3% of monitor holders, regardless of their sex, stated that they monitor their
consumption several times daily. While female holders perform better in checking their
electricity consumption on a daily basis than men, men are more likely to check their
consumption at least one time in a month than female holders. For instance, around 13% of
female monitor holders read their monitors at least daily compared to 11% of men, whereas
44.6% of men monitor their consumption at least once in a month compared to 34.4% of
female monitor holders.
Table 3 presents the frequencies with which households monitor their electricity
consumption based on sex, age, and accommodation type. On average, male respondents
are more likely to monitor their consumption more frequently than female consumers
regardless of whether they own an electricity monitor. Although for electricity monitor
owners there were no age and home ownership effects on monitoring behaviour, both
younger respondents and renters without electricity monitors were more likely to read their
meters more frequently. Interestingly, respondents that are responsible for the payments of
their electricity bills either jointly or solely were more likely to monitor their energy
consumption more frequently, regardless of whether they own an electricity monitor.
Table 3: Monitoring of Electricity Consumption
Category
Households with Monitor
No bachelor degree
Bachelor degree
Male
16

Average T-test
3.25
3.03
3.29

1.158
1.370*
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Overall reading average
No monitor households

Overall reading average

Female
Age 18-49
Age 50 & above
Rent
Flat
Not responsible for bill
Responsible for bill
Income per capita £7500 or less
Income per capita £24000 or more

3.03
3.01
3.25
3.04
3.20
2.27
3.27
3.28
2.95
3.16

No bachelor degree
Bachelor degree or higher
Male
Female
Age 18-49
Age 50 & above
Rent
Flat
Not responsible for bill
Responsible for bill
Income per capita £7500 or less
Income per capita £24000 or more

2.58
2.58
2.63
2.54
2.45
2.72
2.45
2.65
1.91
2.69
2.63
2.58
2.58

-0.780
-0.714
-3.660***
0.983

0.027
1.330*
-4.02***
-2.536***
-8.178***
0.394

Note: Two-sided T-test significance levels indicated by *** for p<0.01, **for p<0.05, and *for p<0.10.
Coding: 1-never; 2-less frequently than once in every 3 months; 3-every 3 months; 4-monthly; 5-weekly; 6daily; 7-several times during the day.
Source: EPRG Survey of UK households 2013

4.1.3. Effect of Length of Ownership in Electricity Monitor Usage
Many aspects of consumer behaviour change over time: attitudes, perceptions, motives and
values, lifestyles, and the political, cultural and technological environment. Time is so
essential that it may be the most important variable in consumer behaviour (Nicosia and
Mayer, 1976). In the 2013 EPRG survey, respondents were asked to indicate how long they
had their in-house monitors, the frequency with which they read their monitor, and if they
had perceived any change in the frequency with which they read the monitor since it was
installed. Figures 4a presents how long people have had monitors installed in their homes,
while Figure 4b shows the relationship between the time people have had their in-house
monitors and the frequency with which they monitor their consumption. The perceived
changes in reading habits are presented in Figure 4c. Around 30% of monitor households
indicated that they have had their monitor between 1 and 3 years, while 25% claimed to
have had their monitor for 3 years or more (Figure 4a). Some 14% of the monitor holders
17
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had their monitors between 6-12 months before the survey, and just 8% had it in less than 6
months before the interview.
Figure 4a: Length of Ownership of In-house Electricity
Monitor
35

30.3

30

25.1

Percentage

25

22.9

20
13.7

15
10

8

5
0
< 6 months

6-12

1-3 years

3 years & over

Don't Know

Source: EPRG Survey of UK Households 2013

The frequency with which people monitor their electricity consumption declines over time.
Around 21% of those who had their monitor within the last six months indicated that they
read their monitors weekly compared to just 10% of those who had it for 3 years and over
(Figure 4b). Similarly, while 14.3% of those who had their monitors within the last 6 months
before the survey read it at least once daily, only around 10% of those who had had it for 3
years and more monitor their consumption at least one time a day.
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Figure 4b: Effects of Ownership Length on Frequency of In-house
Monitor Reading
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Source: EPRG Survey of UK Households 2013

Table 4a presents the results of the effect of the length of ownership of monitors on the
monitor reading frequencies by gender and monitor categories. On average, Male monitor
holders are more likely to read their monitors more frequently than female holders.
Respondents who had had their monitors for less than one year are more likely to read their
monitor more frequently. While time does not seem to impact the frequencies with which
the respondents that indicated having prepayment-plus-monitor, and stand alone monitors
read their monitors, smart meter-plus-monitor’s holders who had them for less than one
year are more likely to read their monitors more frequently.

Table 4a: Share of Respondent based on the Length of Monitor Ownership and Reading
Frequencies, by Monitor Categories
Category
Share (%)
T-test
All monitor holders
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Prepayment + monitor
Smart meter + monitor

Male
Female
1 year or less
1 year & over

45.56
35.36
59.21
42.78

1.950*

1 year or less
1 year & over

58.33
46.15

0.727

1 year or less
1 year & over

70.00
39.29

2.157**

1 year or less
1 year & over

54.55
42.52
40.29

1.380

2.449**

Stand alone monitor

Overall

Note: Two-sided T-test significance levels indicated by *** for p<0.01, **for p<0.05, and *for p<0.10.
Source: EPRG Survey of UK households 2013

4.1.4. Subjective Perception of Behaviour Change in Monitor Usage
Figure 4c shows differences in people’s behaviour in monitoring their energy consumption
relative to when they got their monitors. The results show heterogeneity in behaviour.
Around 34% of the electricity monitor householders stated that they had been reading their
monitors less frequently than when it was first installed. Approximately 31% reported that
they had maintained the frequency with which they read their monitor, and 9% indicated
that they had actually increased the frequency with which they read their monitors. Around
40% of smart meter holders had reduced the frequency with which they monitor their
consumption (i.e., reading of their monitors) whereas only 16% reported they had increased
the frequency with which they read their meters.
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Figure 4c: Have you changed the frequency with which you check
your in-house electricity monitor?
I check the monitor less frequently than it
was first installed

34.0%

I check the monitor just as frequently as
when it was first installed

31.4%

I don’t know

25.7%

I check the monitor more frequently than
when it was first installed

8.9%
0%

5% 10% 15% 20% 25% 30% 35% 40%

Source: EPRG Survey of UK Households 2013

Figure 4d further compares the subjective change in people’s monitor reading behaviour
and the length of in-house monitor ownership. Around 39% of those who had their monitor
installed in less than six months have reduced the frequency with which they read their
monitors, while 46% maintained a constant reading habit. Meanwhile, around 7% of them
had increased the rate at which they monitor their consumption. Around 50% and 59% of
those who had their monitor between 6 and 12 months, and for between 1 and 3 years,
respectively stated that they had reduced the frequency with which they read their
monitors. This is compared to just 15% of those who had their monitor for 3 years and over.
On the other hand, while 15% and 9% of the formers have increased the rate at which they
monitor their consumption, around 11% of those who had had the monitor for 3 years and
over had increased their monitoring behaviour.
The implication of these findings is that, although reading of in-house electricity monitor
declines over time, time alone cannot explain why and how people change their reading
behaviour. For instance, why had only 15% of those who had installed in-house monitor for
3 years and over reduced their readings compared to 39% of those who had installed it just
for less than 6 months? In the same vein, why had a higher percentage (11%) of the former
(i.e., 3 years and over) increased their monitor readings compared to just 7% of the latter
group (i.e., < 6 months)? This indicates that there is a need for more research to understand
why people behave the way they do in the context of electricity consumption monitoring.
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Figure 4d: Length of Ownership and Change in Monitor Reading
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Source: EPRG Survey of UK Households 2013

Table 4b reports the results of the effect of the length of ownership of in-house monitors on
the monitor reading frequencies, and the share of respondents that perceived changes in
their monitor reading behaviour, by gender, age, housing type, and length of ownership.
Respondents who had their monitor installed in less than one year prior the survey are more
likely to read their monitors more frequently than those who had had their monitors for one
year and over 8. Surprisingly however, length of ownership, gender, age, and housing type
are insignificant in respondents’ subjective perceived behaviour change in the way they read
their monitors compared to when it was first installed. This finding might reflect the
differences between stated and revealed preferences.
Table 4b: Effects of Time on the Frequency of Monitor Reading & Change in Electricity Monitor
Reading Behaviour
Category
Average/share (%)
T-test
Frequency of Monitor Reading by:
Length of Installation
Average
< 1 year
3.82
2.270**
1 year & over
3.28
Claimed behaviour change by:
Share %
No bachelor degree
55.41
Bachelor degree or higher
60.71
-0.856
Male
56.92
-0.250
Female
58.46
Age 18-49
57.23
-0.188
Age 50 & over
58.42
8

This confirms the finding in Table 4a. Note: Table 4 uses the share (%) of respondents while Table 4b is based
on the reading frequencies.
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Length of Installation

Rent
Own
Not responsible for bill
Responsible for bill
Income per capita £7500 or less
Income per capita £24000 or more

54.69
59.41
44.44
58.33
62.69
66.67

-0.651

< 1 year
1 year & over

62.86
56.55
57.69

0.898

Overall

-1.148
-0.398

Note: Two-sided T-test significance levels indicated by *** for p<0.01, **for p<0.05, and *for p<0.10.
Source: EPRG Survey of UK households 2013

4.1.5. Smart Phone Applications and Consumption Awareness
There is an increasing awareness of the usefulness of smart phones in energy management.
A study by Leslie et al. (2012) looks at how smart phones could significantly accelerate home
energy audits for greater energy conservation over more traditional methods, like having
trained energy auditors check heating and cooling systems once a year. They analysed
157,000 homes in South-eastern Ontario and found that it would take 55 years to complete
an energy audit of every house using the inefficient traditional auditing system. With smart
phones in every home, however, this same task could be completed much more quickly.
According to a survey conducted by the consulting firm Accenture in 2011, involving some
10,199 respondents from 18 countries, some 32% of all respondents – including 36% of
male respondents and 29% of female respondents – were interested in smart phone
applications that allow them to measure their energy consumption in real time (Accenture,
2011).
In order to examine perceptions of how effective the use of smart phones can be in making
individuals aware of their own electricity consumption, we asked a series of questions.
Respondents were first asked whether they have an ordinary mobile phone or smart phone.
Around 37% (561) of the respondents indicated that they have a mobile phone, 52% (859)
had a smart phone while 7% (106) stated that they had neither a mobile phone nor a smart
phone. Respondents who have a smart phone were asked if they think that an application
on their smart phones would help them become more aware of their energy consumption.
Similarly, respondents who indicated that they had only a mobile phone were asked if they
think that frequent (i.e., weekly) text messages would help them become more aware of
their energy consumption.
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While the majority (58%) of mobile phone users did not believe that frequent text messages
would not help them to become more aware of their consumption, a majority (63%) of
smart phone users thought that they would like to have an application on their phones but
slightly more than half of those (33%) would only agree if it was free or cheap (Figure 5).
Around 24% of smart phone users perceived the application on their phones would help
them become more aware of their consumption with no regards to the costs, whereas 7%
would want the application if it requires no extra effort. Overall, smart phone users are
optimistic that an application on their phone could make them more aware of their energy
use, but they were concerned about the costs.
Figure 5: Do you think an application on your smart phone
(frequent text messages) would help you become more aware
of your energy consumption?
10.3%
11.1%

I’m not sure
0.9%
0.7%

I already have an application that help
No – an application/freq text would NOT
help me

24.8%
21.6%

Yes – but only if it is free/cheap
Yes – but only if I don’t have to make extra
effort

3.2%
6.5%

Yes – an application/text would help me

5.9%

0%
Mobile phone users

58.1%

32.6%

24.3%

10% 20% 30% 40% 50% 60% 70%
Smart phone users

Source: EPRG Survey of UK Households 2013

4.2. Billing and Consumption Behaviour
Information feedback is an essential tool in energy efficiency management. Information
feedback on energy use can significantly improve consumption awareness and lead to
changes in consumption behaviour culminating in energy efficiency and conservation.
However, the degree of behaviour change made possible depends on the nature and quality
of such information. Darby (2006) reviews 51 different feedback projects – including some
38 direct feedback (e.g. direct displays, interactive feedback via PC, smart meters, etc) and
13 indirect feedback projects (e.g. more frequent bills, frequent bills plus historical
feedback, etc) – carried out at different times between 1975 and 2000. The study finds that
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the projects demonstrate potential for energy savings, and concludes that feedback
measures have a significant role to play in bringing about energy awareness and
conservation.
Comparing the potential savings made possible by direct and indirect feedbacks, the report
concludes that the range of savings achieved via indirect feedback measures tends to be
lower than the one reported in direct feedback studies; nevertheless, they (indirect
feedbacks) may be important and may be achievable at relatively low cost. This
demonstrates that indirect feedback via better billing can have a part to play in bringing
about energy awareness and behaviour change — if used within a mixture of measures to
encourage energy efficiency. In the 2013 EPRG survey, respondents were asked to indicate
how they currently receive their bills and how often they read them (the bills). Figure 6a
shows the distribution of respondents according to their billing methods. Online billing
system appears to be the most popular choice among the UK households, representing
more than 50% of respondents. 9 This is followed by those who receive paper bills via post,
representing more than 30% of respondents.
Figure 6a: How do you currently receive your electricity bill?
60%
50%

49.6%

40%

31.1%

30%
20%
10%
0%

3.1%

9.5%
0.1%

0.1%

Source: EPRG Survey of UK Households 2013

9

The figure includes those who combine online with paper and other.
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Figure 6b presents the relationship between billing method and how carefully people read
their electricity bills based on the two most popular choices – i.e., online billing and paper
bills. The results show that people who receive their bills online pay more attention to their
bills compared to those that receive paper bills. For instance, around 57% of customers who
receive their bills online only, maintained that they read their bills carefully every billing
period compared to 48% of those who only receive paper bills. Similarly, while only 3% of
online billing consumers indicated that they had never read their bills before, more than 8%
of the paper billed customers claimed to have never done so.
Figure 6b: Relationship Between Bill Reading Attention
and Billing Methods (Share (%) of respondents)
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Source: EPRG Survey of UK Households 2013

The majority of the respondents pay between £20 and £59 for electricity a month,
representing around 46% of respondents whereas only 2.8% pay £150 or more per month
(Figure 6c).
Figure 6c: Share (%) of Respondents by Monthly Electricity Bill
Amount
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Source: EPRG Survey of UK Households 2013
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Table 5 presents the attentiveness of respondents to their electricity bills by education,
gender, age, type of accommodation, income, electricity bill payment responsibility, and the
electricity monitor ownership. While men and women do not differ significantly in the
attention paid to the reading of the electricity bills, younger respondents, those living in a
rented accommodation, and those that are not responsible for the payments of their
electricity bills, are more likely to pay less attention to the reading of their bills.
Table 5: Respondents’ Attentiveness to Bill
Category
Reading Attention by: No bachelor degree
Bachelor degree or higher
Male
Female
Age 18-49
Age 50 & over
Rent
Own
Not responsible for bill
Responsible for bill
Income per capita £7500 or less
Income per capita £24000 or more
No Monitor
Have Monitor
Overall

Share (%)
48.09
45.36
46.24
47.42
36.61
59.16
37.40
51.44
21.36
51.58
46.22
40.76
47.11
46.00
46.85

Test
1.061
-0.463
-9.014***
-4.703***
-8.244***
1.195
0.365

Note: Two-sided T-test significance levels indicated by *** for p<0.01, **for p<0.05, and *for p<0.10.
Source: EPRG Survey of UK households 2013

4.3. Peer Effects and Changes in Consumption Behaviour
Social interactions can play a significant role in energy consumption behaviour. By providing
feedback to customers on their household electricity and natural gas usage with a focus on
peer comparisons, utility providers can reduce energy consumption at a low cost. Peer
based comparative feedback can take several forms, such as one-time feedback, interval
feedback, and real-time feedback (Ayres et al., 2009; Mahone and Haley, 2011). Peer-based
comparative feedback compares an individual’s energy usage to the average energy use in
similar buildings in their neighbourhood or peer group (Mahone and Haley, 2011). Such
comparisons help individuals put their energy use habits into context, and may help them to
improve their energy consumption relative to their neighbours. These measures rely heavily
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on the power of social norms to encourage householders to reduce their energy use to be
more in line with their more efficient neighbours or peers.
However, the extent to which peer comparisons can affect behaviour change depends on
how individuals interact with their neighbours and the way they process and use the
information provided. The 2013 EPRG survey investigates whether people do discuss their
bills with others (e.g. neighbours/friends), the reasons for doing so, as well as the extent to
which people condition their consumption behaviour on the actions of others. Around 42%
of the respondents indicated that they had discussed their bills with peers, whereas 58%
indicated that they had never discussed their bills with anyone. Figure 7a presents the
reasons for discussing bills with others based on the share of respondents that had ever
discussed their energy bills with peers. Economic considerations (i.e., high bills) and topical
news, representing 49% and 47% respectively, are the major reasons why people discuss
their bills with friends and neighbours. On the other hand, just 8% had discussed their bills
with peers because they felt the bills were too low.
Figure 7a: Reasons for Discussing Energy Bills with Peers Yes, when they
are very high
49%

Yes, at other
times
21%

Yes, if there is
something in the
news/something
topical
47%

Yes, when they
are very low
8%

Source: EPRG Survey of UK Households 2013

Respondents were asked whether they had ever complained about their bills, and, if they
had, the reason for the complaint. Just over one quarter (26%) indicated they had
complained about their electricity bills while 10% said they couldn’t remember if they had
ever done so. Figure 7b shows the respondents reasons for complaining about their bills.
Again, economic factors are the major reason why people complain about their bills,
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representing about 71%. Lack of understanding of the bills made up just 9% of
complainants, and just 2% complained because they thought the bill was not informative.
Figure 7b: What was the main reason why you complained
about your bill?
Bill was not in
time
1%
Bill was not
detailed enough
2%

Other
17%

Bill was not
understandable
9%

Bill seemed to
be too high/too
low
71%

Source: EPRG Survey of UK Households 2013

To further examine the influence of peers on energy consumption behaviour, respondents
were asked how their consumption behaviour would change considered what others have
done, under the following scenario:
Consider the following situation that might arise in a future electricity system with a large amount of
renewable electricity sources (such as wind power). It is announced that in three days time, between 3pm
and 8pm, there is a risk of power outages due to an expected combination of cold weather and low wind
speeds. All domestic electricity consumers are being asked to voluntarily reduce their electricity
consumption during this period. Would you?...

Figure 8 presents the share of respondents according to the responses to the question.
Peer effects seem less important in consumers’ consumption behaviour based on their
stated preferences. Just between 3% and 4% of the respondents would condition their
consumption behaviour on what their neighbours/friends/colleagues might have done
(Figure 8). This is significantly less than between 31% and 37% majority who chose to effect
change in consumption regardless of the behaviour of their peers.
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Figure 8: Peer Effects and Domestic Consumption Behaviour
Slightly reduce consumption regardless of peers
Source: EPRG Survey of UK Households 2013
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Source: EPRG Survey of UK Households 2013

Table 6 presents the share (%) of respondents taking into consideration the influence of
peers in consumption decisions. All else being equal, male and younger respondents are
more likely to voluntarily reduce their energy consumption only if others would be doing the
same. In other words, they are more likely to base their consumption behaviour on what
others would do. Similarly, lower income respondents also are more likely to reduce their
energy consumption only if others would do the same. However, no monitor holders are
less likely to base the decisions to voluntarily reduce their energy use on what others would
do. In other words, they are more likely to voluntarily reduce their energy consumption
regardless of what other would do.
Table 6: Peer Effects by Education, Gender, Age, Home Ownership, Payment of Bill,
Income, and Monitor Ownership
Share (%)
T-test
No bachelor degree
9.22
0.140
Bachelor degree or higher
8.98
Male
11.47
2.568**
Female
7.10
Age 18-49
11.45
3.021***
Age 50 & over
6.31
Rent
9.39
0.346
Own
8.70
Not responsible for bill
7.41
-0.674
Responsible for bill
9.17
Income per capita £7500 or less
13.81
2.093**
Income per capita £24000 or more
7.05
No Monitor
7.98
-2.388**
Have Monitor
12.78
Conservative
10.66
0.218
30

EPRG 1327
Labour
Overall

10.07
9.10

Note: Two-sided T-test significance levels indicated by *** for p<0.01, **for p<0.05, and *for p<0.10.
Source: EPRG Survey of UK households 2013

4.4. Change in Energy Consumption Behaviour, Motives & Information Sources
4.4.1. Conscious Change in Electricity Usage
The choices that people make – to consume certain products and services rather than
others or to live in certain ways – all have direct and indirect impacts on the environment.
However, sometimes people may feel they are ‘locked in’ to unsustainable consumption
patterns and unable to exercise choice about what to consume or not. Consumer 'lock-in'
can occur because of existing incentive structures that discourage behaviour change,
institutional barriers, inequalities in access, social norms, expectations, and limited choices
(Jackson, 2005).
In the 2013 EPRG survey, respondents were asked to indicate the temperature they
normally set their thermostat during the winter, if they had ever consciously changed their
energy use, the reasons for their behaviour change, and the source of the necessary
information that helped them changed their energy use. Figure 9 shows the shares (%) of
respondents based on the level they normally set their thermostats. Most of the
respondents (32%) set their thermostat between 18-200C during the winter.
Figure 9: On average, what temperature (0C) do you set
your thermostat in your home during winter?
0-16 degree

7.6%

16-18 degree

16.1%

18-20 degree

31.8%
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19.3%

> 22 degree
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I don't know/can’t remember

19.7%
0%
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Source: EPRG Survey of UK Households 2013
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Around 57% of the respondents indicated that they had consciously changed their energy
use, while 5% stated they could not remember doing so and 38% said they had never
consciously changed their energy use (Table 7). While gender, monitor ownership, and
income do not play significant roles in consumption behaviour change, younger respondents
(aged 18-49), less educated respondents, respondents living in rented houses, and those
who are not responsible for the payment of the electricity bill, are less likely to have
consciously changed their energy use compared to others. While the respondents who have
changed their energy use are not different by the frequencies of laundry activities, those
who indicated setting their thermostat at 200C or less and those who do cook more
regularly, are likely to have changed their energy consumption behaviour.
Table 7: Conscious Change in Energy Consumption Behaviour
Share (%)
Yes
57.14
No
37.81
Can't remember
5.05
Change in consumption by:
Monitor holders
63.03
Non-Monitor Holders
59.34
No bachelor degree
56.44
Bachelor degree or higher
64.56
Male
58.55
Female
61.71
Age 18-49
56.61
Age 50 & over
64.25
Rent
54.14
Own
62.98
Not responsible for bill
39.23
Responsible for bill
63.56
Income per capita £7500 or less
64.63
Income per capita £24000 or more
59.89
0
Setting thermostat at 20 C or less
65.64
Setting thermostat at more than 200C
59.92
Doing cooking regularly
61.72
Doing cooking occasionally or never
52.94
Doing personal laundry regularly
60.86
Doing personal laundry occasionally or never 58.22
Overall
60.18

T-test

1.204
-3.154***
-1.230
-2.974***
-2.929***
-6.345***
1.050
3.526***
2.427**
0.873

Note: Two-sided T-test significance levels indicated by *** for p<0.01, **for p<0.05, and *for p<0.10.
Source: EPRG Survey of UK households 2013
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4.4.2. Why People Consciously Change their Energy Use Behaviour
Understanding the main drivers of behaviour change required to formulate effective policy
to achieve greater demand side response. In the 2013 EPRG survey, respondents who
indicated they changed their consumption behaviour were asked to provide the reasons for
their actions. Figure 10 presents the shares (%) of respondents according to the stated
reasons for behaviour change in energy consumption. Change in energy consumption
behaviour is largely driven by economic considerations, i.e., motives to save money (87%).
The second and the third most commonly cited drivers of behaviour change were concerns
over climate change and change in personal circumstances (e.g. job loss, new baby, etc),
which account for 26% and 17% respectively. Surprisingly, only around 5% of the
respondents chose new technology such as smart meters/electricity monitors as a factor
that motivated their behaviour change. Peer influence is the least important factor cited as
driving changes in individual consumption behaviour.
Figure 10: Reason for changing consumption behaviour
Economic consideration

87.2%

Concerns over climate change

25.6%

Changes in personal circumstance
New technology

16.6%
4.9%

Can't remember

3.4%

Fixed (other)

3.4%

Social Pressures

1.7%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Source: EPRG Survey of UK Households 2013

Table 8 reports the statistical analysis of the reasons for changing behaviour by
respondents’ demographic profiles focusing on the three major reasons offered. While
gender and home ownership do not play a significant role in listing economic considerations
as a driver for changes in energy use, age and the responsibility for the payment of energy
bills do contribute significantly. Younger respondents and those that are not responsible for
energy bills are less likely to offer economic reasons for their changes in energy
consumption. Interestingly, both respondents are more likely to claim to be more concerned
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about climate change. Furthermore, younger respondents are likely to cite changing
personal circumstances (e.g., job loss) as a reason for their behaviour change than older
respondents. This suggests that young people are more concerned about climate change
than economic gains when making decisions about energy usage. The implication of this
finding is that energy saving awareness programmes directed at youths should not only
focus on economic gains, but on environmental benefits as well. Although education does
not play a significant role in listing economic consideration as a driver of change, less
educated respondents are less likely to have changed their energy use behaviour due to
environmental concerns.
Respondents living in a rented accommodation are more likely to change consumption
behaviour for both change in personal circumstances and environmental benefits.
Surprisingly however, while income does not play a significant role in citing economic
reasons for behaviour change, low income respondents are less likely to have changed their
energy use due to environmental concerns. Similarly, respondents who self-identified as
supporting the labour party are more likely to state environmental reasons for their
behaviour.
Table 8: Reasons Cited for Behaviour Change and Socio-Demographic Variables
Category
Economic Reason by:

Share (%)

T-test

No bachelor degree
Bachelor degree or higher

87.33
86.98

0.156

Male
Female

87.83
86.55

0.565

Age 18-49
Age 50 & over

84.67
89.65

-2.204**

Rent
Own

88.78
86.32

0.884

Not responsible for bill
Responsible for bill

74.65
88.36

-3.336***

Income per capita £7500 or less
Income per capita £24000 or more

85.07
81.65

0.781

Conservative
Labour

88.52
89.86

-0.429

Overall
Environmental Concerns by:
No bachelor degree
Bachelor degree or higher

87.16
19.00
32.33

-4.556***

Male

24.09

-0.949
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Female

26.90

Age 18-49
Age 50 & over

34.78
16.32

6.385***

Rent
Own

33.16
22.64

2.953***

Not responsible for bill
Responsible for bill

46.48
23.65

4.267***

Income per capita £7500 or less
Income per capita £24000 or more

21.39
32.11

-2.084**

Conservative
Labour

18.03
27.19

-2.175**

Overall
Change in Personal Circum:
No bachelor degree
Bachelor degree or higher

25.57
17.42
15.81

0.637

Male
Female

16.06
17.14

-0.426

Age 18-49
Age 50 & over

18.99
14.25

1.881**

Rent
Own

22.45
14.36

2.662**

Not responsible for bill
Responsible for bill

15.49
16.77

-0.277

Income per capita £7500 or less
Income per capita £24000 or more

21.39
15.60

1.233

Conservative
Labour

14.21
13.82

0.110

Overall

16.62

Note: Two-sided T-test significance levels indicated by *** for p<0.01, **for p<0.05, and *for p<0.10.
Source: EPRG Survey of UK households 2013

4.4.3. Sources of Information for Energy-Saving Advice
Providing energy-saving advice may be one of the most effective means of encouraging
energy efficiency. However, not all information sources can perform equally effectively, and
different information sources may be perceived with different levels of trust by consumers.
The effectiveness of information feedback depends on its frequency, duration, content,
medium of presentation, social comparisons and combination with other interventions
(Fischer, 2008). A study by Devine-Wright & Devine-Wright (2004) has shown that when
identical letters were presented to consumers from the energy company, from a local
authority, and from a local authority co-sponsoring an energy company, the letter from the
local authority alone had a 25% higher effect in promoting energy efficiency.
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The leading official public provider of energy-saving advice to households in the UK is the
Energy Saving Trust (EST). Some other sources include interactive websites, such as “Act on
CO 2 calculator” – part of the government’s Climate Change Communications Initiative – and
“Big Green Switch” (Defra, 2008b). Other sources of energy-saving advice include energy
suppliers and non-governmental organisations. Figure 11 reports the share of respondents
who had changed their energy use according to the source of the necessary information
that helped them change their behaviour. Around 40% of the respondents got information
that helped them changes their energy consumption behaviour from the Internet, whereas
11% were provided the necessary information/advice by their energy suppliers. The impact
of peers (i.e., neighbours) as information source for behaviour change is very low,
representing just 2%.
Figure 11: Sources of Information for Behaviour Change
Didn't need any more information

40.9%

Online

40.4%

Supplier

11.4%

Friends

10.0%

Other

6.5%

Can't Remember

6.1%

Neighbours

2.2%
0%

5%

10% 15% 20% 25% 30% 35% 40% 45%

Source: EPRG Survey of UK Households 2013

Figure 12 presents the sources of online information that helped consumers change their
energy consumption behaviour. Consumer group and supplier websites are the most
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popular
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sources,
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Figure 12: Online Information Sources
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4.5. Payment Method and Frequency
How customers pay their bills may impact their energy consumption behaviour. The 2013
EPRG survey asked respondents a series of questions relating to the method they currently
use to pay for their electricity consumption, whether they had changed their payment
method since installing electricity monitor, the new method they changed to, their current
electricity tariff contract, and the frequency with which they pay their bills. Having monitor
does not seem to have influenced the choice of payment method. Just 6% of the electricity
monitor householders had changed the method for paying their bills since they have had
electricity monitor installed. The majority of those who had changed their payment method
had changed from Standard Credit.
Figures 13&14 show the shares of respondents according to the type of electricity tariff
contract they are currently on. Fixed contract, where a household pays a flat tariff rate
regardless of time of the day or changes in provision costs, is the most popular utility
contract as reported by the respondents. Utility contracts such as Economy 7 designed to
compensate consumers based on time of use, or Variable standard which depends on
provision costs, are less popular choices among the respondents. Less than 10% of
respondents claim to be currently on each of these contracts (Figure 13). Even among the
monitor households, ‘’Fixed tariff” contract is still the most popular choice, representing
about a quarter of the monitor holder respondents (Figure 14).
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Figure 13: What kind of electricity tariff are you currently on?
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Source: EPRG Survey of UK Households 2013
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Figure 14: Electricity Tariff Contract by Moniotr Ownership Status

Source: EPRG Survey of UK Households 2013

The payment of electricity bills varies across respondents. Just less than half of the
respondents (roughly 48%) pay their bills jointly with other members in their houses,
whereas 38% are solely responsible for the payment of their bills. Just below 60% of
respondents settle their bills monthly whereas roughly a quarter of them pay quarterly.
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Table 9 presents the share of respondents that did not know their current tariff contract by
education, gender, age, housing ownership, the responsibility for the payment of the bills,
income, monitor ownership status, and payment method. Surprisingly, respondents who did
not know their tariff contract are less likely to be on direct debit. Younger respondents,
respondents living in a rented accommodation, those who are not responsible for the
payment of their bills, and non-monitor holders are more likely to be ignorant of the tariff
contract they are currently on.
Table 9: Share of Respondents that did not know their Tariff Contract
Share (%)
No bachelor degree
37.08
Bachelor degree or higher
36.96
Male
35.71
Female
38.24
Age 18-49
44.18
Age 50 & over
28.43
Rent
42.34
Own
32.75
Not responsible for bill
72.82
Responsible for bill
30.67
Income per capita £7500 or less
33.84
Income per capita £24000 or more
36.96
No Monitor
39.71
Have Monitor
28.00
Direct Debit
30.74
Standard Credit/Prepayment
39.62
Overall
37.02

T-test
0.050
-1.024
6.425***
3.340***
12.239***
-0.711
4.001***
-2.954***

Note: Two-sided T-test significance levels indicated by *** for p<0.01, **for p<0.05, and *for p<0.10.
Source: EPRG Survey of UK households 2013

4.6. Utility Contracts and Metering Information
4.6.1. Supplier Switching Information
Since 1999, it has been possible for the UK residents to change suppliers of domestic energy
(electricity and gas) without moving home. The 2013 EPRG survey (like previous ones)
included questions on consumer switching behaviour and reasons for switching or not
switching suppliers (Figure 15a and 15b). In 2013, around 42% of respondents reported
having changed electricity or gas suppliers during the previous five years without moving
homes. It is interesting to note that the share of respondents that reportedly having
switched suppliers during the previous five years in the EPRG surveys of 2006, 2008 and
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2010 were respectively 48%, 52%, and 47%. This suggests that the higher and peak
electricity prices in 2008 encouraged more customers to be proactive and switch suppliers,
and, since then, incidence of switching has continued decreasing, despite that the current
electricity price being higher than the peak price of 2008.
Although the reason for switching cited most often in the 2013 EPRG Survey, as in previous
surveys, was price-related, the pattern or the distribution of the responses was different.
While those citing lower prices as a reason for switching declined slightly, capped prices
increased significantly as an explanation. Around 78% of respondents in the 2013 survey
cited lower prices as the reason for switching continuing a slow decline from 84% in 2006.
However, around 38% of the respondents in 2013 cited capped prices as the reason for
switching, the highest level observed thus far, higher even than in 2008 at a time of great
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5.9%
8.2%

6.9%
5.4%
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5.0%

12.7%
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Figure 15a: Reasons for Switching Gas or Electricity Provider
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economic uncertainty (Figure 15a).
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Source: EPRG Survey of UK Households 2006, 2008, 2010, 2013

Reliability concerns dominate the reasons for respondents not to have switched their
suppliers. Around 33% of respondents in the 2013 EPRG survey stated that their satisfaction
with the reliability of supply from their current firm led them to stay put (Figure 15b). This
reason is followed by customer satisfaction with the current price charged by their utility
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provider. It is interesting, however, to note that reliability concern and customers’
satisfaction with current tariff as the reasons for not changing providers have gone done
compared to 2010. The share of respondents that did not change their utility suppliers
because they were satisfied with reliability and price were 40% and 36% respectively in the
2010 EPRG survey as against 33% and 31% in 2013, which implicitly reflects a decline in
overall satisfaction with their current electricity provider (Figure 15b).
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Figure 15b: Reasons for NOT Changing Gas or Electricity
Provider

2013
2010

Source: EPRG Survey of UK Households 2010, 2013

The rate of switching is not statistically significantly different by gender, and less statistically
significant (only at 10%) by income and smart monitor ownership. Younger respondents are
less likely to have switched suppliers during the five years preceding this survey, reflecting a
belief that it is too difficult to switch, and also lack of awareness of alternative suppliers in
their areas. In the 2013 EPRG survey, 63% of the respondents who cited ‘too much trouble
to change’ suppliers are younger respondents aged 18-39 years. Similarly, all of those who
cited a lack of awareness of other providers as a reason to not have changed suppliers are
younger respondents; although this is only 1% of the total. Similar to the 2013 EPRG survey,
low levels of switching among young adults was reported in the 2010 EPRG survey.
Respondents who live a rented house and those that are not responsible for the payment of
their bills are less likely to have switched their suppliers. Respondents who had previously
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complained about their bills in general and, in particular, those who had previously
complained about the bill for being too high are more likely to have switched energy
suppliers in the previous five years (Table 10). Also, respondents from households that have
lower monthly bills have a higher switching rate. However, any causal interpretation
warrants caution. It is possible that households that have lower bills had been able to secure
lower tariff rates after they changed suppliers. In other words, it is also possible that lack of
proactive action to seek out a better gas or electricity tariff were responsible for higher bills.
A study of consumer switching behaviour by Wilson & Waddams Price (2007) found that
50% of consumers have not switched suppliers, even if they could have reduced their
energy costs by doing so. Customers sometimes exhibit inertia, are prone to computation
errors, face confusing information from suppliers, and may value non-monetary aspects of
energy service – i.e., reliability (Patchkov and Pollitt, 2011).
Table 10: Share of Respondents (%) That Have Switched Suppliers within Last Five
Years without Moving to Other Home, By Category
Category
Share (%)
T-test
No bachelor degree
45.16
-0.218
Bachelor degree or higher
45.74
Male
46.05
0.451
Female
44.85
Age 18-49
41.51
-3.069***
Age 50 & over
49.63
Having In-House Monitor
49.37
-1.608*
Did NOT have In-House Monitor
44.27
Rent
34.21
-5.542***
Own
51.51
Not responsible for bill
30.92
-3.826***
Responsible for bill
47.21
Income per capita £7500 or less
40.65
-1.702*
Income per capita £24000 or more
48.59
Monthly Bill £39 or Less 10
50.47
2.674***
Monthly Bill £80 or more
39.84
Have complained about bill
53.72
3.833***
Did NOT complain about bill
42.09
Complained about Bill for being too high
52.61
2.632***
Complained about Bill for other reasons
43.73
Overall
45.42
Note: Two-sided T-test significance levels indicated by *** for p<0.01, **for p<0.05, and *for p<0.10.
Source: EPRG Survey of UK households 2013

10

Around 28% of respondents have monthly electricity bills of £39 or less, while 17% of respondents have
monthly bills of £80 or more.
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4.6. Concerns about Smart Technology
4.6.1. Smart Metering and Consumers’ Concerns
As noted, the UK Government has committed to rolling out smart meters and monitors to all
households by 2020. Unlike traditional meters which display consumption in kWh and
record consumption cumulatively, smart meters are capable of recording and displaying
real-time, or near-real-time, energy consumption. Smart meters make it technically possible
for energy consumption to be remotely recorded by the energy provider or a third party.
One advantage of smart technology is that real-time recorded information may help in
devising tariffs better suited for the energy usage patterns. Smart meters could also make it
possible for demand to be better measured, monitored and managed, especially by the
advanced smart meters that are capable of recording consumption data in disaggregated
form by appliances.
There has been increasing awareness of smart technology as a potential tool for energy
savings. For instance, there has been large scale deployment of electricity smart meters and
monitors in Italy, Sweden, Ontario and Northern Ireland. Also, pilot trials have also
intensified in other countries, including the UK. However, the extent of potential savings
made possible by this technology is still unclear. A survey of international studies shows that
real-time displays made possible by smart meters result in average reduction of 10% in
energy consumption (DECC, 2009a). However, the final analysis of a large-scale Energy
Demand Research Project involving some 18,000 smart meters households in the UK
observed no statistically significant savings from standalone smart energy monitors (SEMs)
and only 3% savings from SEMs when they were accompanied by smart meters (Ofgem,
2011).
Tapping in to potential savings from the smart meters in the EU will also depend on the
extent that policy makers can overcome the barriers to deployment and adoption (Faruqui
et al., 2010). One potential barrier is the privacy concerns expressed by consumer groups
(US Department of Commerce, 2010; Krishnamurti et al., 2012). Privacy concerns have
affected the deployment and installation of smart meters in some other countries. For
instance, in 2008, the Dutch Government proposed to make smart meters mandatory for all
Dutch homes. However, due to the possible violation of consumer privacy as enshrined in
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the Dutch Data Protection Act, the government had to reconsider its proposal and instead
made the adoption of smart meters voluntary (Cuijpers and Koops, 2012).
The 2013 EPRG survey included questions that assessed consumers’ concerns regarding
possible remote control of their appliances by their local utility, the nature of their
concerns, as well as their attitudes towards providing access to the recorded consumption
information. Just over half (53%) of respondents had concerns regarding remote control of
their appliances, whereas just less than a quarter respondents (22%) stated to not have
concerns about remote controlled technology. ‘Not being able to use the appliances’ when
they are needed top the major concerns by respondents, representing around 80%.
However, need to adjust behaviour accounts for 27% (Figure 16).
Figure 16: What are your major concerns regarding remote control of
your appliances? tick all that apply to you
80.4%

Not being able to use them when I need them

61.1%

Privacy concerns
Damage to my appliances/invalidate
guarantees/warranties

54.8%
53.0%

Disruption to the settings (e.g. clock)

27.0%

Needing to adjust my behaviour

18.0%

Other

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
Source: EPRG Survey of UK Households 2013

To examine the extent of concerns due to privacy, respondents were asked to indicate the
organisation they would agree to share their energy consumption data with. While over half
of respondents (55%) would agree to have their consumption data recorded by their energy
suppliers, they are more wary of having the data available to other entities. Only around
21% would agree to have the data recorded centrally by a government agency or institution,
while around 30% would agree to have the data recorded by independent institutions for
research purposes (Figure 17). Less than 3% would agree to share their consumption data
with any third party, whereas 22% would not want their consumption data recorded at all.
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Since 2010, the public attitudes towards making their energy consumption data accessible
to third parties have not changed significantly other in terms of total opposition to sharing
data. Similar to the 2013 survey, the 2010 EPRG survey found that slightly over half of
respondents would agree to have their data recorded by their utility providers, this
proportion only increased by 3% between 2010 and 2013. Similarly, support for having the
data recorded by government bodies or research institutions rose by less than 3%. The one
significant change in consumer attitudes towards data accessibility was the decrease in the
proportion of respondents who would not want their data to be recorded at all, falling from
30% in 2010 to 22% in 2013. This might reflect rising consumer confidence and trust in
policy makers’ and other stakeholders’ ability to protect their (consumers’) privacy.
Figure 17: Which of the following would you agree to share your
energy consumption data with?
51.7%
54.8%

Your energy supplier
Universities or other independent
researchers

27.3%
29.9%

None of these

21.8%
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29.7%
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Other
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Source: EPRG Survey of UK Households 2010, 2013

4.6.2. Perceived Attitudes towards New Technology
Motivation to adopt new technologies can play a significant role in individuals’ attitudes
towards the adoption of smart energy devices. People often form attitudes and intentions
toward trying to learn to use new technology prior to initiating efforts directed at using it.
This attitude can however differ from one individual to another. Some may always be eager
to try new ideas and products; some may like to collect more information before trying new
products, while some may be reluctant to adopt new products. Understanding the
technology readiness of people is important in technology adoption. Technology readiness
is the people’s tendency to embrace and use new technologies for accomplishing goals in
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home and at work (Parasuraman, 2000). Parasuraman and Colby (2001) have suggested that
how new technology products are marketed to individuals should depend on their technoreadiness.
Technology product adoption differs from other product adoptions due to varying levels of
optimism about technology, tendency to innovate, discomfort with technology and inherent
insecurity (Parasuraman and Colby, 2001). The 2013 EPRG survey explored people’s
subjective perception of their own attitudes towards new technologies. Around 56% of the
respondents stated that they always like to collect and analyse more information about a
new product in order to weigh its costs and benefits before making decision about its
adoption (Figure 18). This suggests that the provision of adequate information about smart
technology or energy monitors as a potential energy-saving device can influence people’s
decision about its adoption.
Figure 18: Which of the following BEST describe your typical
reaction to new technologies?
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products regardless of what others say
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Source: EPRG Survey of UK Households 2013

Table 11 presents the share of respondents that expressed concerns over remote control of
their appliances, and those that would not want their consumption data recorded,
according to education, gender, age, in-house electricity monitor ownership, house type,
etc, and type of concern expressed regarding the remote control of their appliances by the
local utility. While male and female respondents do not differ significantly in their
acceptance of remote control technology, younger respondents are less likely to have
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concerns. Those owning a smart monitor and living in a flat are less likely to have concerns
about the proposed technology. Finding that those that did not have a monitor installed in
their homes had concerns regarding remote controlled technology is not surprising, because
these concerns might have been responsible for them not adopting electricity monitors in
the first place. Furthermore, respondents who live in a rented house and those who are not
responsible for the payment of their bills are less likely to express concerns for the proposed
technology. However, respondents who are always eager to try a new product and those
who self-identified their jobs to be highly technical are more likely to express concerns for
remote control technology. It is surprising that respondents in highly technical jobs would
still express more concerns for the proposed technology.
Male respondents and older respondents are more likely to oppose having their
consumption data recorded. This further confirmed the findings in the 2010 EPRG survey,
that female and younger respondents were likely to be less resistant to having their
consumption data recorded. Unsurprisingly, respondents that listed privacy as the major
concern regarding remote controlled technology and those who are not eager to try new
technology, are more likely to oppose having their consumption data recorded.
Interestingly, respondents that had in-house monitors were not significantly different from
those that did not have monitors in their attitudes towards recording energy consumption
data, despite having fewer concerns about the proposed technology. Interestingly,
respondents who are not responsible for the payment of their bills and low income earners
are more likely to oppose having their consumption data recorded.
Table 11: Shares of Respondents (%) That have Concerns and That Would Not Want Their
Data Recorded, by Category
Category
Share (%)
T-test
Have Concerns about
No bachelor degree
68.37
-1.722
Technology:
Bachelor degree or higher
73.00
Male
68.95
-1.211
Female
72.20
Age 18-49
64.98
-4.627***
Age 50 & over
77.35
Rent
65.12
-2.618**
Own
73.10
Did NOT have monitor
71.51
1.287*
Have a Monitor
67.42
Not responsible for bill
63.40
-2.093**
Responsible for bill
71.67
Income per capita £7500 or less
68.48
-1.035
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NOT want Data Recorded

Income per capita £24000 or more
Engage in low technical job 11
Engage in high technical job
Not eager to try new product
Always eager to try new product
Overall

73.43
68.74
76.69
73.60
52.67
70.56

No bachelor degree
Bachelor degree or higher
Male
Female
Age 18-49
Age 50 & over
Rent
Own
Have a Monitor
Did NOT have Monitor
Mention Privacy as Concern
Did NOT mention privacy as concern
Not responsible for bill
Responsible for bill
Income per capita £7500 or less
Income per capita £24000 or more
Engage in low technical job
Engage in high technical job
Not eager to try new product
Always eager to try new product
Overall

23.21
20.00
23.26
20.38
19.81
24.10
18.44
21.77
23.71
21.17
31.53
17.02
32.52
20.29
22.05
15.76
23.04
19.06
22.94
11.76
21.75

-2.494**
5.011***

1.511
1.361*
-2.024**
-1.360
1.011
6.523***
3.958***
1.719*
1.556
3.333***

Note: Two-sided T-test significance levels indicated by *** for p<0.01, **for p<0.05, and *for p<0.10.
Source: EPRG Survey of UK households 2013

4.7. Willingness to Accept Appliance Usage Interruption and Changes in Usage for LoadShifting
The two principal policy objectives of demand side management (DSM) are to reduce
demand for electricity and to shift ‘peaks’ in energy demand. The former is motivated by
environmental imperatives such as limiting carbon emissions, while the latter is enthused by
a desire to ensure technical and economic efficiencies in generation networks. Demand side
management practices typically combine both technical and economic strategies to
influence demand in order to achieve the desired policy objectives. In the domestic sector,
DSM can include direct load control appliances that are programmed to be switched on or
11

Engage in high technical job refers to respondents who self-identified their jobs as professional/highly
technical jobs, while low technical jobs are those who fall under managerial/senior administrative jobs,
clerical, sales/services, etc.
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off to match pricing information and/or consumer preferences, or real-time price
information or financial incentives for using appliances during peak- or off-peak hours of the
day. One typical way to stimulate demand response especially by load shifting is through
financial incentives, such as time of use (ToU) tariffs, which encourage users to postpone
some activities to other hours. Although some economic incentives – including ToU tariffs
(e.g., Economy 7) – aim to encourage load shifting are currently operated in the UK
electricity market, these types of financial inducements are still limited (Ofgem, 2010).
Load shifting aims to smooth out the demand by shifting load from peak hours to other
times of the day, when electricity networks are less constrained and generation costs are
lower. Even a modest demand response leading to a marginal decrease in peak demand
could have significant technical and economic benefits for electricity markets and networks.
Estimates are that between 6% and 37% of household peak electricity demand in the UK
(i.e., 1 GW-6 GW of the total domestic peak demand of 17 GW) could be shifted (IHS Global
Insights, 2009). This load shifting is valued at between £60m and £90m per annum, due to
lower fuel costs, fewer EU ETS allowances needed, and deferred infrastructure investments
(IHS Global Insights, 2009). Shifting loads would mean less generating capacity will be
required to ensure adequate supply during peak demand times. Thus, a sustainable change
in demand over time would limit capacity requirements and reduce investments needed to
ensure adequate and reliable energy supply (Defra, 2008b).
Shifting loads to the times when supply is less costly might require significant behavioural
changes in consumption patterns of users (Hong et al., 2011). Faruqui and Sergici (2010)
have surveyed empirical evidence from 15 load-shifting pilot programmes in the US. The
study finds that households respond to higher prices through usage reduction, and that the
magnitude of price response depends on the enabling technologies and the associated
incentive schemes. Specifically, they find that whereas ToU schemes are associated with an
average reduction of 4% in peak usage, Critical Peak Price (CPP) programs result in average
peak usage reduction of 17% and range between 13% and 20%. CPP accompanied by
enabling technologies (e.g., smart devices) led to a reduction of 36% in peak demand and
ranges from 27% to 44%. Their findings suggest that load shifting potential is significantly
higher when combining economic incentives with enabling technologies (smart devices),
rather than through ToU or CPP tariffs alone.
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In order to examine the scope and potential for load shifting in the UK, the 2013 EPRG
survey inquired about willingness to accept different hypothetical load shifting scenarios
through smart appliances in exchange for a reduction in their total annual electricity bills.
Before presenting the hypothetical load shifting scenarios, respondents were first asked
about how often they personally cook and do laundry in their home. Figures 19a&b indicate
the share of respondents based on the frequency with which they personally perform
cooking and laundry activities in their households. Around 40% of respondents cook in their
houses everyday, 32% do it almost every day while just about 4% had never cooked
(personally) in their households (Figure 19a). For laundry, around 47% of respondents do
their laundry in-house all the time, around 16% do laundry most of the time, while about 9%
had never washed their clothes personally in their households (Figure 19b).
Figure 19a: How often do you personally cook in
your household?
50%
45%
40%
35%

Figure 19b: How often do you personally
do the laundry in your household?

46.7%
39.6%
31.8%

30%
25%
20%
15%
10%
5%

17.6%

15.7%

12.8% 12.2%

11.3%

8.7%

3.6%

0%

Source: EPRG Survey of UK Households 2013

In the UK, peak electricity loads occur in the morning from 7- 9 AM, and in the evening from
5-7 PM, when most people are at home and active. During peak periods, wholesale
electricity prices rise due to the increasing marginal costs of generating the additional
energy required. The increase in prices during peak demand reflects the costs of additional
fuel needed to generate electricity from less efficient plants, which in turn require the
purchase of more EU ETS allowances to compensate for the increase in CO 2 emissions. With
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the advent of smart grid technology combined with smart appliances however, it is possible
to devise incentives to shift appliance usage from the periods of peak demand to other
times when energy usage is lower. Pilot studies have shown that the use of enabling
technologies (e.g., smart appliances) that limit user’s interventions, has potential for load
shifting (Faruqui and Sergici, 2010).
Since 2010, the EPRG surveys have started assessing the potential of load shifting through
smart appliances. In the 2010 EPRG survey, respondents were asked if they would accept a
5% discount in their total annual electricity bills in exchange for the following scenarios: run
wet appliances longer; interrupt white appliances; preset wet appliances; and limited use of
cooker. If they did agree to the initial offer, they were presented with discounts of 2%
followed by 1% depending on their responses. If they did not agree to the initial offer of 5%,
they would be presented 10% and 20% discounts depending on their responses. However,
one potential problem with the way the willingness to accept questions were presented is
heuristic judgement bias. Respondents might not be able to devote enough time to work
out the actual discount amount in their energy bills before making decisions. To minimise
such bias, the 2013 EPRG Survey presented the incentives in absolute terms (in pounds)
rather than as percentages.
The 2013 survey presented three hypothetical scenarios of load shifting through smart
appliances and dynamic supplier intervention (Table 12). The respondents were first asked if
they would accept each of these scenarios (which were presented in random order) if they
received an amount £X, a random amount drawn from a uniform distribution over the
interval [11, 50]. If they did agree, they were asked if they would be willing to accept a value
£(X-10). However, if the respondents did not accept the initial amount £X, they were then
offered a higher amount £(X+10).
The first scenario (having cold appliances interrupted) appears to be less disruptive a priori,
as it represents the way cold appliances work already, and one would expect that it would
have higher acceptance among respondents. The second, and third scenarios (presetting
wet appliances to run off-peak hours only and limiting the use of the cookers/hot appliances
to 30-minute intervals) are more disruptive, because they restrict the usage of the
appliances to specific times. Furthermore, the third scenario was split in two with half being
asked to limit their cooker usage 10 times a year and the other half to a less disruptive once
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a year. The estimated acceptance rates for reduction on annual electricity bill in exchange
for appliance usage modification are presented in Tables 13a&b.
Table 12: Hypothetical Load Shifting Scenarios through Smart Appliances
Scenario
Appliance usage
Description
modification scenario
1: All sample
Interrupt white/cold
Having cold appliances (refrigerators, freezers)
appliances
interrupt for 1-to 3 minutes intervals
2: All sample

Preset wet appliances

3a: Split sample 1

Limited use of cooker

3b: Split sample 2

Limited use of cooker

Having wet appliances (dishwasher, washing machine,
tumble dryer) preset to operate only between 9 PM
and 7AM
Having usage of cooker/oven capped, so household
would not be able to use it for 30-minute intervals 10
times per year during peak demand spikes.
Having usage of cooker/oven capped, so household
would not be able to use it for 30-minute intervals 1
time per year during a peak demand spike.

Between 32% and 36% of respondents would agree to limited use of cookers/hot appliances
for less than a £20 discount on annual electricity bill. The acceptance rate is even higher for
cold appliance usage interruptions: half of the respondents would agree to have their cold
appliances interrupted in exchange for less than £20 reduction in total annual electricity bill.
By contrast, presetting wet appliances have the lowest acceptance rates, probably reflecting
the level of inconvenience the restriction would cause the users: only 30% of respondents
would agree to preset wet appliances to be used after 9 PM for less than £20 off their
electricity bill.
Although comparing the current acceptance rates with the 2010 EPRG survey warrants
caution given the differences in the way in which the questions were framed, it is important
to point out some similarities or differences in the findings. In contrast to the 2010 EPRG
survey where limited use of cookers/hot appliances received the lowest acceptance;
presetting wet appliances had the lowest acceptance rates in the 2013 EPRG survey.
One would expect that respondents who had in-house electricity monitors installed in their
homes would be more willing to modify appliance usage in exchange for a reduction in bills.
Surprisingly, however, acceptance of appliance usage modification in exchange for
discounted bills did not vary significantly by respondents’ in-house monitor ownership
status, except for a one-off limited use of cookers for 30 minutes where monitor
householders had significantly higher acceptance rates (Table 13a). Overall and consistently,
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respondents who had indicated concerns over remote control of appliances had significantly
lower acceptance rates. Although doing cooking and laundry more frequently do not
significantly affect respondents’ acceptance rates, respondents who had claimed to always
like to try new technology/products had significantly higher acceptance rates for having
white/cold appliances interrupted and for having wet appliances preset to run after 9 PM.

Interrupt white/cold appliances

Table 13a: Share of Respondents (%) Willing To Accept Change in Appliance Usage
Average Reduction in
Annual Bill Accepted

Having
Monitor

£10-£50
Less than £20
£20-£30
£31-£40
£41-50
Lower reduction
Higher reduction
£10-£50

Preset wet appliances

Less than £20
£20-£30
£31-£40
£41-50
Lower reduction

Limited use of cooker:
30 mins, 1 time

Limited use of cooker: 30 mins, 10 times

Higher reduction
£10-£50
Less than £20
£20-£30
£31-£40
£41-50
Lower reduction
Higher reduction
£10-£50
Less than £20
£20-£30
£31-£40

12

55.1
(49.9-60.4)
53.7
(41.7-65.8)
49.1
(39.6-58.6)
52.5
(42.6-62.4)
62.0
(52.4-71.6)
67.9
(61.3-74.5)
21.0
(14.6-27.4)
40.0
(34.9-45.1)
34.7
(23.8-45.5)
32.4
(23.2-41.5)
40.2
(30.1-50.3)
54.3
(43.4-65.3)
60.0
(51.8-68.2)
14.3
(9.5-19.0)
40.1
(32.9-47.4)
34.0
(20.6-47.4)
39.5
(23.6-55.3)
34.8
(20.8-48.8)
55.3
(39.1-71.4)

Always eager
to try new
products
67.6*
(60.5-74.8)
65.7*
(49.2-82.3)
66.7*
(53.3-80.1)
55.6
(38.5-72.6)
79.2*
(67.2-91.1)
47.0*
(37.7-56.2)
27.3
(15.1-39.4)
48.2*
(40.6-55.8)
44.7
(28.2-61.3)
40.0
(25.9-54.0)
56.1*
(40.2-72.0)
53.7
(37.7-69.6)
63.4
(52.8-74.1)
19.3*
(10.9-27.7)
47.1
(36.2-57.9)
41.7
(20.4-62.9)
42.9
(19.8-65.9)
68.2*
(47.0-89.3)
33.3
(9.2-57.5)

Laundry
More
frequently
56.9
(53.7-60.0)
52.2
(45.3-59.1)
53.9
(47.6-60.2)
58.3
(51.9-64.3)
62.4
(56.4-68.3)
34.6*
(30.5-38.6)
22.2
(18.2-26.2)
39.2
(36.1-42.3)
30.9
(24.5-37.3)
33.5
(27.8-39.1)
40.0
(33.9-46.1)
53.2
(46.5-59.8)
60.1
(55.1-65.0)
9.3
(7.0-11.7)
41.2
(36.8-45.6)
36.3
(27.3-45.3)
41.9
(33.2-50.5)
38.2
(29.0-47.4)
47.3
(38.7-56.0)

Do Cooking
more
frequently
56.7
(53.7-59.6)
49.6
(43.1-56.0)
54.4
(48.7-60.1)
57.0
(51.2-62.9)
64.5
(58.9-70.2)
34.2*
(30.4-38.0)
20.1
(16.5-23.8)
38.5
(35.6-41.4)
30.4
(24.4-36.4)
33.7
(28.3-39.0)
39.3
(33.6-45.0)
49.8
(43.8-55.8)
57.0
(52.3-61.8)
10.0
(7.7-12.3)
39.6
(35.6-43.7)
33.6
(25.5-41.7)
43.6
(35.3-51.9)
38.6
(30.4-46.7)
42.3
(34.5-50.1)

Having
technology
concern
52.2*
(48.6-55.5)
46.4
(39.0-53.7)
48.8
(42.0-55.6)
50.6*
(44.5-56.7)
58.0
(51.5-64.5)
63.9
(59.3-68.5)
14.1
(10.6-17.5)
30.4*
(27.3-33.6)
21.1*
(15.2-27.0)
27.0*
(21.2-32.7)
34.3
(27.8-40.8)
39.4*
(32.4-46.3)
54.4
(48.2-60.7)
8.8*
(6.5-11.2)
33.5*
(29.0-38.0)
26.0
(17.1-34.9)
34.7
(25.1-44.2)
34.0
(24.8-43.1)
37.3
(28.1-46.4)

55.1
(52.5-57.5)
50.0
(44.6-55.4)
51.4
(46.6-56.2)
55.7
(51.0-60.4)
61.2
(56.6-65.8)
65.2
(62.0-68.5)
19.5
(16.6-22.5)
37.4
(35.0-39.8)
29.5
(24.6-34.3)
33.9
(29.4-38.4)
38.9
(34.1-43.8)
47.0
(41.9-52.1)
56.6
(52.5-60.6)
10.8
(8.8-12.8)
38.2
(34.8-41.6)
31.6
(24.8-38.3)
39.9
(32.6-47.2)
38.3
(31.4-45.3)
42.0
(35.1-48.9)

56.3
(44.7-68.0)
17.0
(9.8-24.2)
46.2
(38.8-53.7)
32.4
(17.0-47.8)
45.8
(31.5-60.2)
45.2
(29.9-60.6)

50.0
(33.8-66.2)
17.8
(6.2-29.4)
58.8
(48.1-69.5)
53.3
(24.7-81.9)
44.8
(25.6-64.1)
70.0
(48.0-92.0)

55.3
(48.3-62.2)
15.8
(11.6-20.1)
50.9
(46.3-55.4)
33.0
(23.6-42.4)
46.0
(37.7-54.4)
57.4
(47.9-66.9)

54.4
(47.9-61.0)
14.0
(10.3-17.6)
51.1
(46.7-55.4)
35.4
(26.4-44.4)
48.0
(39.8-56.1)
57.9
(49.2-66.7)

53.6
(45.2-61.9)
13.3
(9.3-17.3)
43.1*
(38.2-48.0)
33.7
(23.9-43.5)
43.6
(34.3-53.0)
43.7*
(33.1-54.3)

54.7
(49.0-60.4)
15.0
(11.8-18.2)
48.9
(45.3-52.5)
36.3
(28.7-43.8)
47.6
(40.8-54.4)
53.1
(45.7-60.5)

12

Overall

95% Confidence interval indicated in parentheses. Acceptance rates by category that are significantly different from overall acceptance
rates at 95% confidence interval level are indicated by an asterisk (*).

53

EPRG 1327
£41-50
Lower reduction
Higher reduction

64.3
(49.5-79.0)
73.8*
(64.0-83.5)
15.1
(7.7-22.4)

71.4
(50.4-92.5)
70.0
(56.8-83.2)
11.4
(0.3-22.5)

65.3
(56.7-73.9)
67.2
(61.2-73.2)
12.6
(8.3-16.9)

61.4
(52.9-69.8)
67.2
(61.5-72.9)
11.8
(7.8-15.8)

54.6
(44.6-64.7)
59.6
(52.2-67.1)
8.0*
(4.4-11.5)

59.1
(52.0-66.3)
64.6
(59.7-69.5)
12.8
(9.4-16.1)

Table 13b: Share of Respondents (%) Willing To Accept Change in Appliance Usage, by Gender, Age, and
13
Income

Interrupt white/cold appliances

Average Reduction
in Annual Bill
Accepted
£10-£50
Less than £20
£20-£30
£31-£40
£41-50
Lower reduction
Higher reduction
£10-£50

Preset wet appliances

Less than £20
£20-£30
£31-£40
£41-50
Lower reduction

cooker: 30 mins, 1
time
Limited use of cooker: 30 mins, 10 times

Higher reduction
£10-£50
Less than £20
£20-£30
£31-£40
£41-50
Lower reduction
Higher reduction
£10-£50
Less than £20
£20-£30

Male
54 .0
(50.4-57.7)
45.5
(37.6-53.4)
49.3
(42.5-56.1)
57.3
(50.5-64.1)
59.5
(52.6-66.4)
65.8
(61.1-70.5)
19.6
(15.4-23.9)
40.4
(36.8-43.9)
30.2
(23.0-37.4)
39.0
(32.2-45.8)
42.7
(35.7-49.7)
48.3
(41.0 -55.6)
50.8
(45.1-56.6)
10.6
(7.7-13.4)
37.8
(32.8-42.7)
32.9
(22.8-43.1)
38.2
(28.0-48.4)
42.1
(32.1-52.1)
36.3
(26.3-46.3)
53.2
(44.9-61.6)
14.4
(9.8-19.0)
44.9
(39.8-50.0)
36.7
(25.9-47.5)
44.0
(34.6-53.5)

Female
56.0
(52.5-59.4)
54.1
(46.6-61.6)
53.6
(46.8-60.5)
54.2
(47.7-60.7)
62.6
(56.4-68.8)
64.7
(60.3-69.2)
19.4
(15.3-23.6)
34.7
(31.4-38.0)
28.8
(22.1-35.5)
29.3
(23.3-35.3)
35.4
(28.9-42.0)
45.8
(38.7-52.9)
62.7*
(57.0-68.4)
11.0
(8.3-13.7)
38.6
(33.8-43.3)
30.4
(21.4-39.4)
41.6
(31.2-51.9)
34.7
(25.2-44.2)
46.8
(37.3-56.3)
56.1
(48.2-63.9)
15.6
(11.1-20.1)
52.6
(47.6-57.6)
35.8
(25.2-46.4)
51.5
(41.661.3)

Age 18-49
54.1
(50.8-57.5)
52.5
(44.7-60.3)
50.6
(44.3-56.9)
54.8
(48.3-61.2)
58.8
(52.5-65.1)
65.0
(60.6-69.4)
19.4
(15.4-23.3)
36.9
(33.6-40.1)
30.2
(23.8-36.6)
32.4
(26.2-38.7)
38.9
(32.3-45.6)
46.1
(39.2-53.0)
51.8 *
(46.2-57.4)
11.8
(9.0-14.5)
37.4
(32.7-42.0)
26.8
(17.9-35.7)
41.8
(32.5-51.1)
35.0
(25.6-44.3)
42.3
(32.7-51.9)
55.7
(47.9-63.5)
15.8
(11.4-20.3)
48.5
(43.7-53.4)
38.7
(28.7-48.7)
46.1
(36.9-55.3)

Age 50 and
over
56.1
(52.4-59.8)
47.6
(40.0-55.2)
52.6
(45.1-60.1)
56.7
(49.8-63.5)
64.1
(57.3-70.9)
65.6
(60.8-70.3)
19.7
(15.2-24.2)
38.1
(34.5-41.7)
28.4
(20.7-36.0)
35.5
(28.9-42.1)
38.9
(32.0-45.9)
48.2
(40.5-55.8)
62.1*
(56.2-68.0)
9.6
(6.8-12.3)
39.2
(34.1-44.3)
36.7
(26.6-46.7)
36.7
(25.1-48.4)
42.2
(31.9-52.5)
41.7
(31.7-51.6)
53.6
(45.2-62.0)
14.0
(9.3-18.7)
49.3
(43.9-54.6)
32.8
(21.4-44.3)
49.5
(39.3-59.6)

13

income per
capita
£7500 or
less
57.4
(52.0-62.8)
59.8
(48.9-70.6)
50.0
(39.1-60.9)
62.5
(51.0-74.0)
58.1
(47.8-68.3)
65.3
(58.4-70.1)
26.2
(18.9-33.6)
40.5
(35.2-45.8)
32.1
(21.7-42.5)
30.4
(20.9-40.0)
47.6
(36.7-58.5)
54.1
(42.4-65.7)
52.2
(43.7-60.8)
14.2
(9.3-19.1)
43.2
(35.8-50.6)
36.7
(22.7-50.7)
40.5
(29.9-57.1)
50.0
(32.3-67.7)
46.4
(33.0-59.9)
56.6
(45.2-68.0)
14.0
(7.1-20.9)
49.7
(41.7-57.6)
39.5
(23.2-55.8)
46.2
(29.8-62.5)

Income per
capita
£24000 or
more
53.3
(46.0-60.5)
55.8
(40.3-71.3)
52.0
(37.7-63.3)
53.8
(39.8-67.9)
51.3
(34.9-67.7)
67.3
(57.9-76.8)
16.3
(8.3-24.2)
31.0
(24.2-37.7)
16.3*
(4.8-27.8)
27.1
(14.0-40.1)
33.3
(19.0-47.7)
45.8
(31.2-60.5)
56.1
(42.9-69.4)
7.1
(2.6-11.6)
36.5
(26.7-46.3)
36.8
(13.0-60.7)
43.3
(24.5-62.2)
40.0
(19.4-60.6)
22.7*
(3.7-41.7)
45.47
(28.4-63.1)
13.1
(4.4-21.8)
40.9
(30.4-51.4)
37.5
(10.9-64.1)
37.5
(16.6-58.4)

Overall
55.1
(52.5-57.5)
50.0
(44.6-55.4)
51.4
(46.6-56.2)
55.7
(51.0-60.4)
61.2
(56.6-65.8)
65.2
(62.0-68.5)
19.5
(16.6-22.5)
37.4
(35.0-39.8)
29.5
(24.6-34.3)
33.9
(29.4-38.4)
38.9
(34.1-43.8)
47.0
(41.9-52.1)
56.6
(52.5-60.6)
10.8
(8.8-12.8)
38.2
(34.8-41.6)
31.6
(24.8-38.3)
39.9
(32.6-47.2)
38.3
(31.4-45.3)
42.0
(35.1-48.9)
54.7
(49.0-60.4)
15.0
(11.8-18.2)
48.9
(45.3-52.5)
36.3
(28.7-43.8)
47.6
(40.8-54.4)

95% Confidence interval indicated in parentheses. Acceptance rates by category that are significantly different from overall acceptance
rates at 95% confidence interval level are indicated by an asterisk (*).
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£31-£40
£41-50
Lower reduction
Higher reduction

46.7
(36.4-57.1)
55.3
(43.9-66.6)
59.5
(51.9-67.1)
14.4
(9.8-19.0)

60.0
(49.5-70.5)
61.8
(52.6-71.0)
68.6
(62.2-75.0)
15.6
(11.1-20.1)

54.9
(44.5-65.3)
57.4
(47.7-67.2)
66.8
(60.3-73.4)
15.8
(11.4-20.3)

51.2
(40.5-61.9)
61.2
(50.7-71.7)
61.9
(54.5-69.3)
14.0
(9.3-18.7)

48.6
(31.2-66.0)
62.8
(47.7-77.8)
67.5
(56.8-78.2)
12.8
(5.2-20.4)

52.4
(29.1-75.7)
37.0*
(17.6-56.5)
75.5
(60.1-89.9)
3.8*
(1.6-9.3)

53.1
(45.7-60.5)
59.1
(52.0-66.3)
64.6
(59.7-69.5)
15.0
(11.8-18.2)

4.7.1. Willingness to Accept (WTA)
Table 14 presents the average willingness to accept (WTA) amount for the interruption
scenarios, as well as the factors that influence respondents’ WTA decisions. Consumer
concerns about remote controlled technology play the most important roles in willingness
to accept load interruptions, especially white/cold and wet appliances interruptions. Ceteris
paribus, consumers that express concerns for smart controlled technology would be willing
to be offered additional discounts of £11.93 to accept 1-3 minute interval interruptions of
white/cold appliances and £13.21 to have wet appliances preset to off-peaks, compared to
consumers/respondents that have no concerns about smart controlled technology.
Although households having in-house monitors may accept lower compensation to be
interrupted, having in-house monitor does not really play a significant role in WTA.
Respondents who claimed to be always eager to try new products and those who claimed to
do laundry more frequently would accept £16.15 and £9.89 lower than others in order to
have their wet appliances preset to 9PM.
On average, the willingness to accept amount estimates show that having wet appliances
preset to off-peak hours attracts the highest financial compensation among the scenarios.
This is followed by limited cooker use for 30 minutes 10 times a year. All else being equal, an
average consumer would require between £46.24-£49.85 and £43.86-£44.67 discounts
respectively to accept wet appliances being preset to off-peak periods and to accept hot
appliances (kettle, cookers/ovens) usage being capped for 10 times of 30 minutes duration
each per year, when controlling for respondents’ characteristics. On the other hand,
interrupting white/cold appliances would require the lowest financial incentives. An average
household would require between £28.39 and £29.95 to accept white/cold appliances (such
as fridges/freezers) being interrupted for 1-3 minutes over the course of the day. Similarly,
limiting hot appliances usage for 30 minute duration once a year would attract financial
incentives of between £35.34 and £38.97 off the total annual electricity bill.
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Economic incentives have potential for people’s acceptance of load shifting through smart
appliances. Silva et al. (2011) found that of the 77% of the consumers that would accept
postponing wet appliances operation’s cycles, the majority of them would be willing to do
so in exchange for a reduction in electricity prices or a discount on their electricity bills. Only
a minority would accept shifting their appliances for environmental benefits (i.e., if it
increases their use of clean energy). Shifting wet appliances – Washing machine (WM),
Washer-dryer (WD) and Dishwasher (DW) – has a potential for saving at least 20 GW of wind
capacity per annum (Silva et al., 2011).
Table 14: Willingness to Accept (WTA) Load Interruptions and its Determinants
Dependent Variable: WTA

Interrupting
White/cold Appliances

Preset wet appliances

Limited cooker
usage, 10 times

Limited cooker usage, 1
time

Female (=1 if female, 0
otherwise)
Age (= 1 if 18-49, 0 otherwise)

3.35 (4.03)

5.78 (4.51)

1.13 (5.80)

-7.76 (7.19)

3.98 (3.64)

2.92 (4.15)

1.61 (5.34)

-5.98 (6.23)

House type (=1 if own, 0
otherwise)
Have monitor (=1 if resp. has
monitor, 0 otherwise)

1.48 (3.95)

3.92 (4.48)

8.69 (5.89)

1.14 (6.72)

-4.51 (3.88)

-4.14 (4.35)

-7.67 (5.72)

-5.82 (6.93)

Annual income per capita

1.69X10-4
(1.30x10-5)

2.35 x10-4
(1.51x10-5)

1.36x10-4
(2.37x10-4)

4.46x10-4
(2.04x10-4)**

Technology Concern (=1 if had
concern about smart tech., 0
otherwise)
Responsible for bill

11.93 (3.78)***

13.21 (4.28)***

8.40 (5.55)

10.84 (6.63)

-2.58 (6.19)

-1.09 (7.11)

-15.47 (9.61)

-14.21 (11.17)

Always eager to try new
products
Do laundry more frequently

-0.10 (5.04)

-16.15 (5.78)**

-11.97 (7.62)

-5.35 (8.32)

1.38 (4.89)

-9.89 (5.56)*

-5.68 (7.17)

12.13 (8.64)

Do cooking more frequently

-8.23 (5.22)

-5.88 (6.06)

1.11 (8.00)

-25.37 (9.24)***

Education

-0.74 (3.69)

0.94 (4.23)

-5.35 (5.29)

3.49 (6.60)

Engage in more technical job

-1.75 (4.24)

0.32 (4.85)

1.32 (6.14)

-3.62 (7.67)

Constant

22.08 (8.79)**

49.60 (10.10)***

50.61 (13.41)***

56.42 (15.76)***

Log likelihood

-665.81

-570.93

-317.82

-279.54

Wald (chi)

16.79

30.03

14.84

17.65

Interrupting cold/white
appliances

Preset wet appliances

Limited cooker usage
10 times

Limited cooker usage 1
time

No explanatory variables

29.95

46.24

43.86

35.34

With explanatory variables

28.39

49.85

44.67

38.97

Willingness to accept amount (£)

Note: *** for p<0.01, **for p<0.05, and *for p<0.10.
Source: EPRG Survey of UK households 2013

To gauge the level of confidence of respondents with respect to the answers on willingness
to accept the proposed bill changes, respondents were asked to rate how confident they
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were on a scale of 1-7, where 1 indicates “not confident at all” and 7 indicates “very
confident”. Table 15 presents the average rating of respondents under the four load shifting
scenarios. On average, the responses to the proposed bill changes were rated well above
the median, suggesting that the stated willingness to accept can (to a greater extent)
translate into their revealed preferences. Interrupting white/cold appliances received the
highest confidence rating (ca. 5.02), whereas limited use of hot appliances/cookers were
rated lowest (ca. 4.87). All things being equal, male respondents are likely to be more
confident than females in their decisions to accept the proposed bill changes. However,
younger respondents are less confident than older respondents in their responses to accept
white/cold appliances interruptions.
Table 15: Rating of Respondents' Confidence
Scenario
Interrupting white/Cold Appliances

Preset Wet Appliances

Limited Cooker use 30 mins 10 times a year

Limited Cooker use 30 mins once a year

Category
Male
Female

Mean ca.
5.16
4.88

T-test
3.410***

Age 18-49
Age 50 & over

4.97
5.08

-1.393*

Overall
Male
Female

5.02
5.09
4.85

Age 18-49
Age 50 & over

4.97
4.96

Overall

4.97

Male
Female

5.07
4.69

3.159***

Age 18-49
Age 50 & over

4.80
4.95

-1.244

Overall

4.87

Male
Female

4.96
5.03

-0.541

Age 18-49
Age 50 & over

5.00
4.98

0.204

Overall
Note: *** for p<0.01, **for p<0.05, and *for p<0.10.
Source: EPRG Survey of UK households 2013

2.638**
0.114

4.99

5. Conclusions
The results of our 2013 survey indicate that smarter devices do lead to behavioural
response but the challenge is to sustain this behaviour change over time. Around 26% of
respondents that have in-house electricity monitors read the monitor at least once a week,
with about 9% indicating that they check it daily and 3% maintaining that they monitor their
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energy consumption several times a day. However, the reading habit declines over time.
Around 39% of respondents who had installed in-house monitors for less than 6 months had
reduced the frequency with which they read their monitors since it was first installed,
compared to 50% and 59% of respondents who had installed their monitors for between 612 months, and 1-3 years, respectively.
Applications on smart phones are promising to raise consumption awareness and induce
behaviour change. Around 64% of respondents that use smart phones believed that having
an application on their smart phones could make them more aware of their energy
consumption. However, the major concerns about this proposed application are the cost
and its flexibility/ease of use. Around

33% of respondents who perceived increasing

awareness through the use of application on smart phones to be beneficial would want such
application only if it is free or cheap, while 7% would accept it only if its usage requires no
extra effort.
Economic considerations are the main drivers of behaviour change. Peer pressures were not
perceived as strong in changing behaviour. More than 87% of respondents who had
deliberately changed their consumption behaviour were motivated by cost savings. This is
followed by concerns about climate change, representing 26%. Only 5% of the respondents
have consciously changed their energy use because of the installation of new technology,
such as smart meters and monitors. Just 2% of respondents have changed their behaviour
due to pressures from friends, neighbours and/or colleagues.
Change in energy use varies significantly by age: older respondents are more likely to have
changed their energy use than younger respondents. Similarly, the reasons for behaviour
change vary significantly by age: Older people are more likely to have changed their
behaviour for economic gains, while younger respondents are more likely than older people
to claim environmental concerns but they are still more likely to cite economic than
environmental considerations. Since economic reasons are the main drivers of behaviour
change, it suggests that smart technologies are a promising way of promoting consumption
behaviour change if they are economically designed and incentive compatible. Also, the
variation in the reasons for behaviour change suggests that energy awareness directed at
older population should emphasise economic issues more, while those targeting young
people should focus more on both economic and environmental benefits.
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Switching behaviour has declined relative to previous studies, and there have been
differences in the distribution patterns of the reasons for switching suppliers. Only 42% of
respondents switched energy providers in the five years prior to this study. By contrast, the
switching rates in the previous EPRG surveys were 48% in 2006, 48% in 2008, and 47% in
2010. Share of respondents that have changed providers because of the opportunity to get
lower tariffs elsewhere has decreased to 78% from its peak of 84% in 2006. However,
respondents choosing capped prices as a reason for switching suppliers have further
increased to 38% from its highest share of 30% in 2008.
Although the share of respondents that would agree to have their metered consumption
information recorded has increased, issues of privacy still remains a major concern. While
more than half would agree to have detailed metered consumption information recorded by
their energy providers through smart meters, they are wary of having their data available to
third parties. Female and younger respondents are less likely to oppose having their
consumption information recorded through smart meters.
There is potential scope for shifting discretionary electricity loads off-peaks, through the use
of smart appliances that require limited user intervention. However, the potential of
appliances not being available when they are needed and privacy are the major concerns. As
in the 2010 EPRG survey, acceptance of supplier control of smart appliances is high, even for
small discounts on the electricity bill. We find little indication that gender, age, and housing
type impact willingness to accept a discount in exchange for the ability of supplier to
remotely control appliance usage. However, concerns about smart technology especially as
it affects the availability and functionality of the appliances, and privacy, significantly affect
respondents’ acceptance. This finding suggests that remote controlled appliances must
minimise impact on availability and functionality, and privacy concerns must be taken
seriously in order to increase consumer adoption.

References

59

EPRG 1327

Abrahamse, Wokje, Linda Steg, Charles Vlek, and Talib Rothengatter. 2007. “The Effect of
Tailored Information, Goal Setting, and Tailored Feedback on Household Energy Use,
Energy-Related Behaviors, and Behavioral Antecedents.” Journal of Environmental
Psychology 27 (4) (December): 265–276.
Accenture. 2011. “Revealing the Values of the New Energy Consumer: Accenture EndConsumer Observatory on Electricity Management, 2011.”
http://www.accenture.com/SiteCollectionDocuments/PDF/Resources/Accenture_Reve
aling_Values_New_Energy_Consumer.pdf.
Akcura, Elcin, Aoife Brophy Haney, Tooraj Jamasb, and David Reiner. 2011. “From Citizen to
Consumer: Energy Policy and Public Attitudes in the UK.” In The Future of Electricity
Demand: Customers, Citizens and Loads, edited by T Jamasb and M Pollitt. Cambridge,
UK: Cambridge University Press.
Anderson, Will, and Vicki White. 2009. “Exploring Consumer Preferences for Home Energy
Display Functionality. A Report to the Energy Saving Trust by Centre for Sustainable
Energy”. Centre for Sutainable Energy, London.
http://www.cse.org.uk/pdf/consumer_preferences_for_home_energy_display.pdf.
Attari, Shahzeen Z, Michael L DeKay, Cliff I Davidson, and Wändi Bruine de Bruin. 2010.
“Public Perceptions of Energy Consumption and Savings.” In Proceedings of the
National Academy of Sciences of the United States of America, 107:16054–9.
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=2941272&tool=pmcentrez
&rendertype=abstract.
Ayres, Ian, Sophie Raseman, and Alice Shih. 2009. “Evidence from Two Large Field
Experiments That Peer Comparison Feedback Can Reduce Residential Energy Usage”.
National Bureau of Economic Research, 1050 Massachusetts Avenue, Cambridge: NBER
Working Paper Series Number 15386. http://www.nber.org/papers/w15386.
Boardman, Brenda. 2004. “New Directions for Household Energy Efficiency: Evidence from
the UK.” Energy Policy 32 (17) (November): 1921–1933.
Brandon, Gwendolyn, and Alan Lewis. 1999. “Reducing Household Energy Consumption: a
Qualitative and Quantitative Field Study.” Journal of Environmental Psychology 19: 75–
85.
Burgess, Jacquelin, and Michael Nye. 2008. “Re-Materialising Energy Use through
Transparent Monitoring Systems.” Energy Policy 36 (12) (December): 4454–4459.
Cuijpers, Colette, and Bert-Jaap Koops. 2012. “Smart Metering and Privacy in Europe:
Lessons from the Dutch Case.” In European Data Protection: Coming of Age, edited by
S. Gutwirth et al., 269–293. Dordrecht: Springer.
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2218553.
Curry, Thomas E, David M Reiner, Mark A de Figueiredo, and Howard J Herzog. 2005. “A
Survey of Public Attitudes Towards Energy and Environment in Great Britain”.
Laboratory for Energy and the Environment, Massachusetts, Cambridge, MA 02139-4
60

EPRG 1327

307: LFEE Working Paper Number 2005-001.
http://www.stanford.edu/~kcarmel/CC_BehavChange_Course/readings/Additional
Resources/Sample Intervention Docs/Surveys/mit.pdf.
Darby, Sarah. 2003. “Making Sense of Energy Advice.” In European Council for an EnergyEfficient Economy. Paper 6, 1217–1226.
———. 2006. “The Effectiveness of Feedback on Energy Consumption. A Review for Defra of
the Literature on Metering, Billing and Direct Displays.” Environmental Change
Institute, University of Oxford, Oxford, UK.
http://www.eci.ox.ac.uk/research/energy/downloads/smart-metering-report.pdf
Department for Environment, Food and Rural Affairs (Defra). 2008a. “A Framework for ProEnvironmental Behahaviours”. London, UK.
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/6927
7/pb13574-behaviours-report-080110.pdf.
———. 2008b. “The Potential for Behavioural and Demand-Side Management Measures to
Save Electricity, Gas and Carbon in the Domestic Sector, and Resulting Supply-Side
Implications. A Report Enviros Consulting Limited: November 2008.” London, UK.
http://www.niam.scarp.se/download/18.6579ab6011d9b20740f8000648631/1233218
171222/decc2008+potential+behavioural+demand+side+management+-save-energyimplications.pdf.
———. 2010. “Understanding and Influencing Behaviours: a Review of Social Research,
Economics and Policy Making in Defra”. London, UK.
Department of Energy and Climate Change (DECC). 2009a. “Demand Side Market
Participation for the DECC”. London, UK.
http://www.decc.gov.uk/assets/decc/consultations/electricity supply
security/1_20090804144704_e_@@_dsmreportglobalinsight.pdf.
———. 2009b. “Smarter Grids: The Opportunity”. London, UK.
———. 2010. “Energy Market Assessment”. London, UK.
http://webarchive.nationalarchives.gov.uk/+/http:/www.hmtreasury.gov.uk/d/budget2010_energymarket.pdf.
———. 2012. Digest of United Kingdom Energy Statistics 2012. London, UK: Department of
Energy and Climate Change. https://www.gov.uk/government/publications/digest-ofunited-kingdom-energy-statistics-dukes-2012.
Devine-Wright, H, and Patrick Devine-Wright. 2004. “From Demand Side Management to
Demand Side Participation: Towards an Environmental Psychology of Sustainable
Electricity System Evolution.” Journal of Applied Psychology 6 (3-4): 167–177.
Devine-Wright, Patrick. 2007. “Energy Citizenship: Psychological Aspects of Evolution in
Sustainable Energy Technologies.” In Governing Technology for Sustainability, edited by
Joseph Murphy, 63–86. London, UK: Earthscan.
61

EPRG 1327

Faruqui, Ahmad, Dan Harris, and Ryan Hledik. 2010. “Unlocking the €53 Billion Savings from
Smart Meters in the EU: How Increasing the Adoption of Dynamic Tariffs Could Make or
Break the EU’s Smart Grid Investment.” Energy Policy 38 (10) (October): 6222–6231.
Faruqui, Ahmad, and Sanem Sergici. 2010. “Household Response to Dynamic Pricing of
Electricity - A Survey of the Empirical Evidence”. Social Science Research Network
(SSRN) Paper SSRN-id1550502.
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1134132.
Faruqui, Ahmad, Sanem Sergici, and Ahmed Sharif. 2010. “The Impact of Informational
Feedback on Energy consumption—A Survey of the Experimental Evidence.” Energy 35
(4) (April): 1598–1608.
Fischer, Corinna. 2008. “Feedback on Household Electricity Consumption: a Tool for Saving
Energy?” Energy Efficiency 1 (May 6): 79–104.
Gschwend, Thomas. 2005. “Analyzing Quota Sample Data and the Peer-Review Process.”
French Politics 3 (1) (March): 88–91.
Haney, Aoife Brophy, Tooraj Jamasb, Laura M Platchkov, and Micahel G Pollitt. 2010.
“Demand-Side Management Strategies and the Residential Sector: Lessons from
International Experience”. University of Cambridge, Cambridge UK: EPRG Working
Paper 1034 & Cambridge Working Paper in Economics 1060.
http://www.eprg.group.cam.ac.uk/?papersonly=1&s=Demandside+Management+Strategies+and+the+Residential+Sector%3A+Lessons+from+Interna
tional+Experience.
Hargreaves, Tom, Michael Nye, and Jacquelin Burgess. 2010. “Making Energy Visible: A
Qualitative Field Study of How Householders Interact with Feedback from Smart Energy
Monitors.” Energy Policy 38 (10) (October): 6111–6119.
———. 2013. “Keeping Energy Visible? Exploring How Householders Interact with Feedback
from Smart Energy Monitors in the Longer Term.” Energy Policy 52 (January): 126–134.
Hong, Juan, Cameron M. Johnstone, Jae Min Kim, and Paul Tuohy. 2011. "Demand-side
Management and Control in Buildings." In The Future of Electricity Demand: Customers,
Citizens and Loads, edited by T Jamasb and M Pollitt. Cambridge, UK: Cambridge
University Press.
Houde, Sébastien, Annika Todd, Anant Sudarshan, June A Flora, and K Carrie Armep. 2013.
“Real-Time Feedback and Electricity Consumption: A Field Experiment Assessing the
Potential for Savings and Persistence.” The Energy Journal 34 (1): 87–103.
ICM Research. 2013. “Opinion Poll CATI Fieldwork: 9th-11th August 2013.”
http://www.icmresearch.com/wp-content/blogs.dir/1/files/2013/08/Guardian-ICMPoll-Aug2013.pdf.
Jackson, Tim. 2005. “Motivating Sustainable Consumption: A Review of Evidence on
Consumer Behaviour and Behavioural Change. A Report to the Sustainable
62

EPRG 1327

Development Research Network.” Centre for Environmental Strategy, University of
Surrey, Guilford, UK.
httpshttp://hiveideas.com/attachments/044_motivatingscfinal_000.pdf.
Kalton, G. 1983. Introduction to Survey Sampling. London: Sage Publications.
Krishnamurti, Tamar, Daniel Schwartz, Alexander Davis, Baruch Fischhoff, Wändi Bruine de
Bruin, Lester Lave, and Jack Wang. 2012. “Preparing for Smart Grid Technologies: A
Behavioral Decision Research Approach to Understanding Consumer Expectations
About Smart Meters.” Energy Policy 41 (February): 790–797.
Leslie, Patrick, Joshua M. Pearce, Rob Harrap, and Sylvie Daniel. 2012. “The Application of
Smartphone Technology to Economic and Environmental Analysis of Building Energy
Conservation Strategies.” International Journal of Sustainable Energy 31 (5) (October):
295–311.
Mahone, Amber, and Ben Haley. 2011. “Overview of Residential Energy Feedback and
Behavior-Based Energy Efficiency. A Report Prepared for the Customer Information and
Behavior Working Group of the State and Local Energy Efficiency Action Network”.
Energy and Environmental Economics Inc, San Francisco, CA 94104.
http://www1.eere.energy.gov/seeaction/pdfs/customerinformation_behavioral_status
_summary.pdf.
Mountain, Dean. 2006. “The Impact of Real-Time Feedback on Residential Electricity
Consumption: The Hydro One Pilot”. Mountain Economic Consulting and Associates
Inc, Ontario. http://www.reducemyenergy.com/PDF/Summary Results Hydro One Pilot
- Real-Time Feedback.pdf.
National Audit Office. 2011. “Preparations for the Roll-Out of Smart Meters”. London, UK.
http://www.official-documents.gov.uk/document/hc1012/hc10/1091/1091.pdf.
Nicosia, Francesco M, and Robert N Mayer. 1976. “Toward a Sociology of Consumption.”
Journal of Consumer Research 3 (2): 65–75.
NRS. 2013. “Latest Topline Readership, National Readership Survey.”
http://www.nrs.co.uk/toplinereadership.html.
Ofgem. 2009. “Energy Demand Research Project: Review of Progress for Period September
2008–March 2009(Ref: 115/09)”. London, UK.
———. 2010. “Demand Side Response. A Discussion Paper”. London, UK.
http://www.ofgem.gov.uk/Sustainability/Documents1/DSR 150710.pdf.
———. 2011. “Energy Demand Research Project : Final Analysis. A Report Prepared by
AECOM Ltd”. London, UK.
http://www.ofgem.gov.uk/Sustainability/EDRP/Documents1/Energy Demand Research
Project Final Analysis.pdf.

63

EPRG 1327

Owens, Susan, and Louise Driffill. 2008. “How to Change Attitudes and Behaviours in the
Context of Energy.” Energy Policy 36 (12) (December): 4412–4418.
Paetz, Alexandra-Gwyn, Elisabeth Dütschke, and Wolf Fichtner. 2012. “Smart Homes as a
Means to Sustainable Energy Consumption: A Study of Consumer Perceptions.” Journal
of Consumer Policy 35 (October 14): 23–41.
Parasuraman, A. 2000. “Technology Readiness Index (Tri): A Multiple-Item Scale to Measure
Readiness to Embrace New Technologies.” Journal of Service Research 2 (4): 307–320.
Parasuraman, A, and Charles L Colby. 2001. Techno-Ready Marketing: How and Why Your
Customers Adopt Technology. New York: The Free Press.
Parker, Danny S, David Hoak, and Jamie Cummings. 2008. “Pilot Evaluation of Energy Savings
from Residential Energy Demand Feedback Devices (FSEC-CR-1742-08)”. Florida Solar
Energy Centre, University of Florida, Florida.
http://scholar.google.com/scholar?hl=en&btnG=Search&q=intitle:Pilot+Evaluation+of+
Energy+Savings+from+Residential+Energy+Demand+Feedback+Devices#0.
Platchkov, Laura, Michael G Pollitt, David Reiner, and Irina Shaorshadze. 2011. “2010 EPRG
Public Opinion Survey: Policy Preferences and Energy Saving Measures”. University of
Cambridge, Cambridge UK: EPRG Working Paper 1122 & Cambridge Working Paper in
Economics 1149. http://www.dspace.cam.ac.uk/handle/1810/242035.
Platchkov, Laura M., and Michael G Pollitt. 2011. “The Economics of Energy (and Electricity)
Demand.” In The Future of Electricity Demand: Customers, Citizens and Loads, edited by
T Jamasb and M Pollitt. Cambridge, UK: Cambridge University Press.
Reiner, David M. 2006. “2006 EPRG Public Opinion Survey on Energy Security: Policy
Preferences and Personal Behaviour”. University of Cambridge, Cambridge UK: EPRG
Working Paper 0706. www.eprg.group.cam.ac.uk/wpcontent/uploads/2008/11/eprg0706.pdf.
Shove, Elizabeth. 2003. Comfort, Cleanliness and Convenience: The Social Organisation of
Normality. Oxford: Berg.
Thaler, R, and C Sunstein. 2008. Nudge: Improving Dcisions About Health, Wealth and
Happiness. New Haven; London: Yale University Press.
Ueno, Tsuyoshi, Ryo Inada, Osamu Saeki, and Kiichiro Tsuji. 2005. “Effectiveness of
Displaying Energy Consumption Data in Residential Houses: Analysis on How the
Residents Respond.” In Proceedings of the European Council for an Energy-Efficient
Economy, Paper 6, Pp. 100, 1289–1299.
http://www.ce.cmu.edu/~gdrg/readings/2006/02/21/Tsuji_EnergyDisplays.pdf.
Ueno, Tsuyoshi, Fuminori Sano, Osamu Saeki, and Kiichiro Tsuji. 2006. “Effectiveness of an
Energy-Consumption Information System on Energy Savings in Residential Houses
Based on Monitored Data.” Applied Energy 83 (2) (February): 166–183.
64

EPRG 1327

UK Office for National Statistics. 2013. “Statistical Bulletin: Internet Access - Households and
Individuals, 2012 Part 2”. London, UK.
http://www.ons.gov.uk/ons/dcp171778_301822.pdf.
US Department of Commerce. 2010. “Guidelines for Smart Grid Cyber Security: Vol. 2,
Privacy and the Smart Grid”. National Institute of Standards and Technology, US
Department of Commerce. http://csrc.nist.gov/publications/nistir/ir7628/nistir7628_vol2.pdf.
Van Dam, S S, C A Bakker, and J D M van Hal. 2010. “Home Energy Monitors: Impact over the
Medium-Term.” Building Research & Information 38 (5) (October): 458–469.
http://www.tandfonline.com/.
Vassileva, Iana, Fredrik Wallin, and Erik Dahlquist. 2012. “Understanding Energy
Consumption Behavior for Future Demand Response Strategy Development.” Energy
46 (1) (October): 94–100.
Wilhite, Harold, and Rich Ling. 1995. “Measured Energy Savings from a More Informative
Energy Bill.” Energy and Buildings 22: 145–155.
Wilson, Chris M, and Catherine Waddams Price. 2007. “Do Consumers Switch to the Best
Supplier?” Centre for Competition Policy, CCP Working Paper 07-6.
http://competitionpolicy.ac.uk/documents/107435/107587/ccp07-6.pdf.
Wood, G., and M. Newborough. 2003. “Dynamic Energy-Consumption Indicators for
Domestic Appliances: Environment, Behaviour and Design.” Energy and Buildings 35 (8)
(September): 821–841.
———. 2007. “Energy-Use Information Transfer for Intelligent Homes: Enabling Energy
Conservation with Central and Local Displays.” Energy and Buildings 39 (4) (April): 495–
503.

65

