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Executive summary 

 

The present study reports two empirical methods designed to investigate people’s 

responses to a system of Personal Carbon Allowances (PCA). 

 

The first method entails a computer-based simulation of PCA in which participants 

complete a simple carbon footprint calculator and then make a series of decisions in 

light of a personal carbon allowance allocated to them. 

 

The design and piloting of the simulation suggests that: 

 

• The use of a computer-based PCA simulation (incorporating its own carbon 

footprinting tool) offers a feasible and meaningful method of evaluating PCA 

as a policy instrument; and more specifically of evaluating individuals’ 

decision-making in respect of personal carbon emissions in the context of 

restricted carbon allowances. 

 

The results of the simulation suggest that: 

 

• The provision of a PCA appears to influence people’s energy-use decisions, 

where a greater degree of restrictedness of PCA leads to more carbon-

conserving choices; 

• There is some evidence of carbon budgeting behaviour, where patterns of 

choices suggest people are attempting to remain within a positive PCA (i.e. to 

remain ‘in the black’);  

• Those with higher footprints are less inclined to take certain carbon-

conserving decisions than those with small footprints; whilst those who self-

report to be environmentally concerned are more inclined to conserve their 

PCA; 

• Those with higher footprints show lower support for the scheme than those 

with smaller footprints; whilst those who self-report to be environmentally 

concerned are more supportive of PCA. 

 

 

The second study entails a comparative questionnaire, in which participants are asked 

to indicate willingness to reduce emissions-relevant behaviours – either in the context 

of a PCA scheme, carbon tax scheme, or ‘neutral’ tax scheme. The results of this 

questionnaire study have been inconclusive, however they have led to the 

implementation of a wider, national survey which is underway at the time of writing. 
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Introduction 

 

In response to concerns about climate change, several governments, including the 

UK’s, have considered introducing a Personal Carbon Allowance scheme
1
 (hereafter 

PCA) as a way of reducing carbon emissions (Defra, 2008). In a simple version of a 

PCA scheme, each year, every person would be given the same number of ‘carbon 

credits’ (their carbon allowance) which people would need to use whenever they 

bought petrol, diesel, electricity, gas, coal, heating oil or a flight to go on holiday. 

People who use more than their allowance would have to buy more, using their own 

money. People who use less than their allowance could sell their credits for profit.  

A PCA scheme thus provides a price for carbon emissions (where previously these 

emissions were generally treated as externalities) and a market for trading allowances, 

at the level of personal emissions. More than this, such schemes, it has been argued, 

may increase the ‘visibility’ of personal carbon emissions and may be connected with 

heightening responsibility and ‘mental accounting’ of carbon, leading to individual 

action that limits carbon emissions.  

 

The PCA scheme has been discussed by a number of researchers (e.g. Bristow et al., 

2008; Dresner, 2005; Fawcett, 2004; Fawcett et al., 2007; Roberts & Thumim, 2006; 

RSA, 2007; Seyfang, 2007; Starkey & Anderson, 2005) and considered by senior 

policy makers (David Miliband, whilst Environment Secretary, was apparently also 

sympathetic to the policy). However, whilst the pros and cons of PCA schemes, 

alongside comparable instruments of various kinds, have been vigorously debated, 

little or no empirical work has been conducted to appraise the claims made. Fawcett, 

Bottrill, Boardman and Lye (2007) have made a case for effective field trials of PCA, 

although they agree the costs could be between £500K and £950K and take three 

years to complete. In a first attempt to experimentally compare carbon taxation and 

PCA, Bristow et al. (2008) carried out some complex work using a ‘stated preference’ 

design, finding that for those indicating a willingness to reduce emissions PCA was 

more effective than taxation; however, more participants indicated a willingness to 

reduce emissions under a taxation scheme. They therefore conclude that “the evidence 

on relative effectiveness is mixed”. 

 

In a review of the literature for the Institute for Public Policy Research (IPPR), 

Capstick and Lewis (2008) show that a number of potentially positive outcomes have 

been anticipated by researchers considering PCA, though based on empirically 

untested psychological assumptions. Among these are the claims that PCA will 

‘engage’ people more than carbon taxes as they become more aware of their 

emissions; that the scheme has more immediate effects than taxation and that it 

appeals to people who would otherwise be ‘immune’. Based on these putative effects 

of PCA, Capstick and Lewis (2008) concluded that it might be possible to gather 

relevant information using simple simulations of household energy decisions and 

questionnaires. The simulations of energy decisions could be traced over truncated 

time as people allocate their carbon allowances over an imaginary year. The 

questionnaires could be used to assess the framing effects of the PCA scheme 

                                                 
1
 Personal Carbon Allowances would in most instances feature as a central component of a wider 

scheme known in various guises as ‘Personal Carbon Trading’. As our focus here is on the individual 

management of and response to a PCA, rather than the wider issues connected with Personal Carbon 

Trading, we use the former term. 
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compared to carbon taxes and whether or not people would reduce, at least 

hypothetically, their energy consumption as a result. 

 

We report here the design and results of two separate experiments to explore 

influences of PCA. For the first, more substantial, experiment we report the design 

and implementation of a PCA simulation in which participants complete a simple 

carbon footprint calculator, from which is derived a restricted personal carbon 

allowance which must then be spent/conserved in respect of a series of energy-use 

decisions. The simulation was designed and programmed specifically for this study 

and functions on the majority of desktop computers. For the second experiment, three 

questionnaires identical but for their framing of decisions either in PCA terms, carbon 

tax terms or ‘neutral’ tax terms were used to ascertain whether participants would 

demonstrate relative differences in preparedness to reduce emissions. 

 

The design and implementation of the questionnaire and simulation were carried out 

in order to test the feasibility of using such methods to evaluate PCA, and as such are 

considered pilot studies with potential for further application following adaptation. 

 



UK Energy Research Centre 6 

The Simulation 

 

The PCA simulation used in this study allows us to assess how people might (or 

might not) budget carbon over time if a PCA scheme came into operation, and how 

budgeting might be influenced by the personal carbon footprint of participants and by 

their environmental attitudes. 

 

As a novel design used in the appraisal of PCA, a further important purpose of this 

study is to assess whether people are able to provide convincing answers to 

hypothetical questions about PCA – in a personalised and interactive fashion – in the 

absence of expensive field tests (although the fields tests may be highly desirable if 

the money was available to fund them).  

 

 

Method 

 

Participants 

 

65 people completed the simulation. Participants were recruited by a market research 

professional and the simulation delivered to them via email. Following completion of 

the simulation, participants were requested to return their results file via email. Data 

gathering was structured such that responses returned were fully anonymous (contact 

name and details were not retained; any identifying information was deleted; only 

email addresses provided at participants’ own behest in order to obtain a copy of the 

final report were retained and these too were detached from the data set). Participants 

received a £10 gift voucher for their time. 

 

The participant sample was intended to include people from both genders and across a 

range of age and income groups The participant sample had the following 

characteristics: 

 

• female (N=40); male (N=25) 

• 20-29 years of age (N=6); 30-39 yrs (N=17); 40-49 yrs (N=22); 50-59 yrs 

(N=10); over 59 yrs (N=10) 

• Earnings of less than £20,000pa (N=5); £20-30,000 (N=10); £30-40,000 

(N=6); £40,000+ (N=29); retired (N=5); ‘prefer not to say’ (N=10) 

 

Within the participants sample it can be seen there are slightly higher numbers, 

proportionally, of females, and of those earning above £40,000pa. 

 

Design and Procedure 

 

How were participants recruited? 

 

The simulation was emailed to participants who followed simple instructions to run 

the program on their own computers
2
.  

                                                 
2
 Of course, that participants were required to own and be able to use a personal computer constitutes a 

de facto exclusion criterion for this study. 
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Following an overall briefing and request for participant consent, the simulation 

proceeds in 4 stages: 

 
1. Completion of a simple carbon footprint calculator 

2. Briefing to participants about Personal Carbon Allowances 

3. Series of questions concerning energy choices, responses to which interact with PCA 

(the simulation proper) 

Series of questions concerning individual perspectives on environmental issues, and 

demographics 

 

Carbon footprint calculator 

 

A central aim of the PCA simulation work has been to test people’s response to a 

PCA in light of personalised carbon footprints. Thus for example where an individual 

has a high overall footprint comprised primarily of multiple international flights, this 

information should be taken into account where they are asked to make decisions 

regarding energy use choices within any PCA simulation. 

One of the present study’s objectives has therefore been to develop a reasonably 

accurate carbon footprint calculator that would tailor the simulation to participants’ 

own circumstances and choices – whilst keeping the calculator relatively simple 

(given resource constraints of the project and a primary focus on appraising responses 

to PCA). 

 

The footprint calculator comprises questions relating to the following key carbon-

relevant factors: 

 

• Electricity consumption 

• Gas consumption (where applicable) 

• Car usage (where applicable) 

• Number of domestic, within-Europe and international flights taken (where 

applicable) 

 

The calculator enables participants to enter information for gas and electricity 

consumption according to household billing information
3
, either in weekly, monthly 

or annual amounts. Given that for many people bills represent usage for a household 

of two or more adults, this information is also requested to enable subdivision of 

resulting carbon footprints. 

 

Participants are asked to enter information regarding their (main) car driven for 

personal purposes only (i.e. not business use), according to engine size and 

petrol/diesel type. Mileage over a given period (weekly, monthly, annually) is also 

requested. 

 

                                                 
3
  Those agreeing to participate in the research were requested when emailed to have household bills to 

hand. 
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Participants are asked to enter information regarding flights taken over a five year 

period, with this used to calculate a per annum figure. A five year period is chosen in 

an attempt to minimise the likely influence of year-on-year variability in flying 

choices. 

 

The order of presentation of questions is randomised to reduce the possibility of 

ordering effects on subsequent completion of the simulation. 

 

From the information provided, participants’ approximate annual personal carbon 

footprint is able to be calculated. Following their completion of the footprint 

calculator, participants are informed of their estimated annual carbon footprint. 

Individual data obtained is used to derive values used in the PCA simulation (see 

below). 

Appendix A contains further information about conversion factors used in the 

calculator and sources used. 

 

Briefing to participants regarding Personal Carbon Allowances 

 

Following completion of the calculator, participants are presented with two text 

screens intended to contextualise the concept of ‘Personal Carbon Allowances’
4
. The 

wording used aims to convey the essence of such a scheme as discussed in the 

literature, at sufficient length to enable basic understanding but without over-

burdening participants’ attention. 

 

To maintain consistency in what remains a nascent research field, the wording used is 

derived in part from descriptions of schemes as used both by the Institute for Public 

Policy Research and by Bristow et al. (2008). 

 

The first screen introduces the idea of a Personal Carbon Allowance (PCA) as 

conceived in policy terms: 

 
The simulation that follows is based on the idea of 'Personal Carbon Allowances'. 

Please read the following carefully to enable you to complete the simulation. 

 

Personal Carbon Allowances – a proposed policy 

 

'Personal Carbon Allowances' are designed to get the country to reduce its carbon 

dioxide (or 'carbon') emissions in order to combat climate change. Carbon emissions 

from individuals arise from actions such as driving a car, heating a home and using 

domestic appliances. 

The idea of a Personal Carbon Allowances scheme is that each year, every person in 

the country would be given the same number of 'carbon credits' (their carbon 

allowance) which they would need to use whenever they bought petrol, diesel, 

electricity, gas, coal, heating oil or a flight to go on holiday. Carbon credits are a 

                                                 
4
 The term ‘Personal Carbon Allowance’ (PCA) is again used as participants are expected to make 

decisions in respect of their own allowance during the simulation. Whilst participants are informed that 

in a real PCA scheme they could buy and sell carbon credits, it was felt that introduction of additional 

information regarding proposed mechanisms of trading and price variability (as in Personal Carbon 

Trading) might introduce needlessly complicating information. 
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measure of carbon emissions – for example, 200 carbon credits is equivalent to 200kg 

of carbon emissions.  

Within a Personal Carbon Allowances scheme, people who used more than their 

allowance would have to buy extra credits (it would cost them money). People who 

used less than their allowance could sell any spare credits (they could make money). 

People could increase their spare credit, for example, by driving fewer miles in their 

car and reducing household energy consumption by heating their homes less, 

reducing the water temperature of washing machines and turning off domestic 

appliances when not in use.  

Your initial allocation of carbon credits would not cost you any money, but should 

you want to buy or sell credits the price would be set at £100 per 1000 credits (i.e. £1 

for every 10 credits). 

 

To avoid the problems of price variability as might exist in a real PCA scheme, a set 

price of £100 per kg is used throughout this study. This is perhaps at the upper end of 

what might be anticipated within a PCA scheme, however as a price has been 

considered by other researchers (e.g. Bristow et al., 2008). 

 

The second screen of text presented to participants provides a briefing regarding the 

questions asked within the simulation. This is intended to enable participants to 

understand the consequences of choices made and options available to them. At this 

stage participants are also informed of the size of their own PCA, which is initially set 

at 20% lower than their footprint
5
. 

 
Questions in the simulation 
Please answer the questions in this survey as you think you would under a real 

Personal Carbon Allowances scheme. If necessary, please refer back to the 

description of the scheme as you complete the survey (there is a button to enable you 

to do this). 

You will be provided with your own carbon allowance and asked a series of questions 

to simulate your energy use and carbon allowance usage over the course of a year. 

Different answers will result in your using more or less of your allowance. You will 

have the opportunity to make decisions which conserve your remaining carbon 

allowance – but there will usually be other consequences of doing so, such as 

incurring financial costs or inconvenience.  

Please note that you can 'try out' each of the choices presented by clicking the circular 

button beside each option. Your choice is only confirmed once you press 'OK I've 

made my choice' at the bottom of the page. You can also find out more about what the 

options mean by moving your mouse over the lightbulb.  

After the first run of questions, you will be asked to complete the questions a second 

time, using a smaller personal carbon allowance. 

Your own 'personal carbon allowance' is set at [footprint – 20%] credits.  

During the simulation your remaining allowance will be shown in the bar at the 

bottom of the page. 

                                                 
5
 Upper and lower bounds were set to this calculation to avoid those with very low footprints being 

presented with even smaller allowances, and those with very high footprints being presented with high 

allowances. A minimum PCA of 2500 credits and maximum PCA of 10,000 credits was imposed. 

There were 10 participants in receipt of the lower-limit PCA and 1 participant in receipt of the upper-

limit PCA. 
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You can go over your allowance, but please assume that this would cost you £100 for 

every 1,000  carbon credits. Or, if you have any allowance left at the end of the 

period, please assume you can sell it for cash at the same rate. 

 

It will be noted that the provision of a PCA set at 20% less than a participant’s 

footprint is a departure from the mechanisms by which allowances would be set in a 

real scheme: a ‘real’ PCA is designed (usually) to be equal for all (and so fair) and 

consistent with a figure agreed by a political process. However, the present study aims 

to ascertain how people might respond to a PCA that is restrictive, that is to say, set at 

a value lower than one’s carbon footprint. It is a separate – and important – question 

how people might respond to an allowance that is generous to them (i.e. where their 

footprint is lower than the national average) though not a question that is explored by 

this study. 

 

PCA budgeting questions 

 

Overview 

 

The PCA simulation consists of ten multiple-choice questions, in which choices must 

be made to ‘spend’ varying amounts of one’s personal carbon allowance depending on 

the options available. Participants have the option to make no change to their current 

usage, or to reduce it by varying degrees. Once the first trial of ten questions (year 1) 

has been completed, a second trial commences (year 2) in which participants receive a 

yet more restrictive PCA, consisting of a further 20% reduction on top of their initial 

footprint-minus-20% PCA (i.e. footprint minus 40% in year 2). 

 

Note that conversion factors and other information concerning the means by which 

values are calculated during the PCA section of the simulation are contained in 

Appendix A. 

 

Questions within the PCA simulation 

 

The ten questions within the simulation consist of the following types: 

 

• an initial seven ‘spending’ questions, based on participants’ own calculated 

footprints, PCA and billing information: these questions are intended to map 

realistically both onto accepted carbon costs and participants’ own 

circumstances 

• two ‘saving’ questions, in which participants may make carbon ‘savings’ 

through energy-saving measures: there are substantial financial costs attached 

to taking these measures, however, which exceed to varying degrees the 

carbon savings achievable 

• a final ‘tariff’ question in which carbon savings made through selection of 

renewable energy options are framed such that financial costs are greater than 

monetary value of PCA costs: this provides a test of whether ‘carbon credits’ 

within a PCA are able to elicit responses over and above their equivalent 

financial cost 
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‘Spending’ questions 

 

The first seven of ten questions, presented in randomised order, concern energy-use 

choices in respect of: 

 

• Car usage 

• Flights taken 

• Domestic space heating 

• Domestic water heating 

• Domestic lighting 

• Domestic appliance use 

• Washing machine temperature 

 

For each of the first six questions (i.e. with the exception of washing machine 

temperature), carbon costs and financial costs are presented for each of four possible 

carbon reduction options, tailored according to data obtained from the calculator. (For 

the washing machine option, a standard figure is used). Thus for example where a 

participant’s footprint is comprised to a large extent of emissions from car usage, this 

will be reflected within the simulation: the decision to make ‘no change’ to car usage 

will incur a large relative cost to (i.e. subtraction from) their PCA, and, 

correspondingly, decisions to reduce car usage will result in large relative 

conservation of their PCA. 

 

When completing the simulation, illustrative information about one’s PCA is provided 

in the form of a ‘sliding’ bar displaying remaining PCA, and the percentage 

proportion of PCA that choices represent. Hovering the mouse pointer over the 

lightbulb icon provides further information contextualising choices. 

 

For each question presented, participants must decide whether to reduce their energy 

usage, and if so by how much. Different options can be ‘tried out’ before a final 

decision is selected. 

 

An example of how this works in practice is shown in figures 1-5 below. In this case, 

the participant has been provided with a PCA of 4,320 credits.  

 

The first question presented concerns the possibility of reducing their heating 

thermostat. Were they to opt to make no change (figure 1) their PCA would be 

reduced to 3,461 credits. However, were they to opt to reduce their thermostat by 3 

degrees (figure 2) their remaining allowance would be reduced only to 3,719 credits. 

Hovering the mouse pointer over the lightbulb icon provides context-specific 

information (figure 3). Pressing the <Remind me how a PCA scheme works> button 

provides a reminder of the scheme (figure 4). Following their chosen selection, the 

next question screen is displayed, with remaining PCA displayed and the process 

repeated, in this case for car usage choices (figure 5). 
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Figure 1: choices within PCA simulation (1) 

 
 

Figure 2: choices within PCA simulation (2) 
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Figure 3: Context-specific information 

 
 

Figure 4: PCA reminder 
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Figure 5: Subsequent question in simulation 
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 ‘Saving’ questions 

 

Following the first seven questions, two questions of a similar kind are asked, 

providing participants with the option to increase their PCA. Substantial financial 

costs are however associated in these cases with savings made (see figure 6). 

Unlike the initial sequence of seven questions, the costs and carbon savings provided 

in this example are not anticipated to have real-world validity: these questions are 

asked rather as a means of testing preparedness to incur financial costs for (relatively) 

minor carbon savings. Such preparedness can then be compared between trials, and 

according to participants’ individual differences. 

 

Figure 6: Example carbon ‘saving’ screen 

 
 

 

 ‘Tariff question’ 

 

The final question screen presents participants with the option of changing electricity 

tariff. In this case, consequences of selection of increasingly ‘green’ tariffs are 

contrived such that each incremental decrease of carbon cost is matched by a 

corresponding increase in financial cost: crucially, the least costly option in financial 

terms is to select standard grid electricity (including electricity costs and value of 

carbon credits); the most costly option in financial terms is ‘fully green’ electricity. In 

the example below, taking into account financial and PCA-equivalent costs, these are 

respectively £815 and £900 (see figure 7). In this way, an inverse correlation between 

carbon and financial costs can be used to test the extent to which carbon credits are 

afforded their own value over and above monetary value (a rationally-economic actor 

would always select the least green tariff). 
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The tariff question is situated at the end of the series of questions, as it features 

double-counting: participants have already made decisions regarding electricity use, 

and are being asked a second time to consider electricity costs but from a different 

perspective. 

 

Figure 7: Tariff question 

 

 
 

  

 

Environmental Attitudes and Support for the PCA Scheme 

 

Following year 1 and year 2 completion of the PCA simulation, participants are asked 

a series of psychometric, demographic and situational questions, using ratings scales. 

These consist of: 

 

• Questions to ascertain whether individuals have already reduced car mileage 

or their heating thermostat because of concerns about the environment 

(yes/no/not applicable) 

• Degree of climate change concern: “How concerned, if at all, are you about 

climate change?” (ratings scale); this item has been used in Ipsos-MORI 

surveys and variants within the academic literature, and is used here to 

ascertain whether degree of concern correlates with other choices made 
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• Degree of responsibility felt: “I feel jointly responsible for climate change” 

(strongly disagree to strongly agree); this item has been used to measure self-

ascribed responsibility by Steg et al. (2005), as a mediator of energy policy 

acceptability – and is used here to ascertain whether self-ascribed 

responsibility correlates with other choices made 

• An item from the ‘Dominant Social Paradigm’ (DSP) questionnaire: “Future 

resource shortages will be solved by technology?” (strongly disagree to 

strongly agree); DSP items have been used by, among others, Kilbourne et al. 

(2001) as indicators of attitudes towards ‘traditional’ economic and scientific 

views on consumption. These items tend to inversely correlate with 

environmentalist items. 

• A second item from the ‘Dominant Social Paradigm’ questionnaire: “Our 

present rate of consumption can be maintained with no ecological 

problems” (strongly disagree to strongly agree) 

• “Please tell us some more about how you made your decisions during the 

simulation”: substantial space is provided for an open-ended response to this 

question 

• “What other energy-saving measures are you currently taking?” (open-

ended question) 

• “Having participated in this simulation, what is your opinion of the 

government implementing a real Personal Carbon Allowances scheme in 

the interests of reducing carbon emissions?” (open-ended question) 

• “In summary, would you support or oppose the introduction of a Personal 

Carbon Allowances scheme?” (ratings scale) 

• “Is there anything else you would like to tell us? (open-ended question) 

• Gender, age, income questions, plus opportunity to provide contact details to 

receive study results 
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Results 

 

Results from participants’ use of calculator 

 

The mean footprint obtained from the participant sample was 5489kg (SD=2545kg). 

Footprint values obtained are approximately normally distributed, though slightly 

skewed towards lower value footprints and with a small number of high-value 

footprints (see figure 8). 

 

Figure 8: distribution of participants’ carbon footprints obtained 

 
That a mean value of 5489kg was obtained is seen as highly satisfactory, as this figure 

is close to accepted national average figures for personal carbon emissions. These 

results indicate that whilst the calculator is necessarily simplified, it still provides 

meaningful results suitable for the PCA simulation. 

 

The averages obtained for each component part of participants’ footprint are detailed 

in table 1. Where N is less than 65 this indicates that there are participants for whom 

the question is inapplicable (e.g. do not use gas). 

 

Table 1: component parts of footprints 

Electricity 

consumption  

(mean, kg) 

Gas consumption 

(mean, kg) 

Car usage 

(mean, kg) 

Flights 

(mean, kg) 

1261 (N=65) 1760 (N=55) 1619 (N=64) 1220 (N=61) 
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Results from PCA simulation 

 

Aggregated results from all participants
6
 are given in figure 9, showing a roughly 

linear, cumulative decline in participants’ PCA across the initial seven ‘savings’ 

questions. A slight convergence between PCA year 1 and PCA year 2 trend lines 

between start point and Q7 is indicative of more restrictive decisions being taken in 

year 2, as is a slight shift in gradient occurring during year 2 decisions (noticeable at 

question 3), though these are by no means pronounced on visual inspection.  

That the difference between year1 and year2 mean starting PCAs of 1067, is reduced 

to a difference of 865 at question 7 (i.e. 202 carbon credits less PCA are used in 

year2) indicates lower-carbon choices are being made dependent on degree of 

restrictedness of PCA – this appears to be a significant if not especially dramatic 

difference (see also next section below).More salient is the additional ‘correction’ 

made by participants during the year 2 trial, wherein, overall, participants demonstrate 

greater preparedness to make carbon saving decisions and take the opportunity to 

switch to lower-carbon (though more expensive) renewable tariffs. 

 

An overall tendency in both years to converge around a zero-remaining PCA may be 

indicative of particular carbon budgeting behaviour. It seems plausible that 

participants are, in some cases, attempting to keep within their PCA; this can only be 

inferred, however, and may relate also to a coincidence between the type of options 

presented leading to an approximate zero-point. 

 

Figure 9: aggregated results from choices made in PCA simulation 

 
 

                                                 
6
 NB questions 1-7 are carbon ‘spending’ questions, questions 8-9 ‘saving’ questions and question 10 

the ‘tariff’ question. One outlier is removed from these analyses, who had a particularly large 

footprint. 
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It is worth re-iterating that the overall shape of the graph in figure 9 (i.e. negative-

positive-negative gradient) is a result of participants answering the first seven 

‘spending’ questions (i.e. their PCA reduces), then two ‘saving’ questions (i.e. their 

PCA may increase) and lastly a final ‘tariff’ question (where they will incur either 

zero or some cost, i.e. PCAs again reduce overall). 

 

Where responses to the PCA simulation are examined in detail, a number of more 

revealing findings emerge. 

 

 

Differences between carbon reductions dependent on PCA restriction 

 

For both years, proportional reduction (PR) in carbon footprint over the first seven 

questions is calculated as: 

 

 ( (footprint) – (initial PCA – PCA remaining at question 7) )    x   100 

PR = 

    footprint 

 

Where (initial PCA – PCA remaining at question 7) represents the amount of PCA 

‘spent’ over those first seven questions. A multiplication of 100 is used to render the 

PR as a percentage. 

 

Because the first seven questions constitute personal carbon emissions equivalent to 

participants’ overall footprint (i.e. comprising car use, domestic energy use etc.) the 

figure represented by (initial PCA – PCA remaining at question 7) would, if not 

subject to participants’ own reduction during the simulation, be the same as 

participants’ original footprints.
7
 Therefore, any positive figures in the numerator part 

of this equation represent a reduction in footprint. 

 

Mean PR in carbon footprint in year 1 (where PCA is footprint less twenty percent) is 

18.8% (where footprint, starting PCA and PCA at question 7 are 5318, 4360, and 65 

respectively), compared to a mean reduction in footprint in year 2 (where PCA is 

footprint less forty percent) of 22.1% (where footprint, starting PCA and PCA at 

question 7 are 5318, 3293, and -800 respectively).  

 

The application of a pairwise t-test to compare PR by participant between year 1 and 

year 2 shows a significant difference between years (mean difference=3.2, t=3.52, 

P=0.001).This indicates that a more restrictive PCA (year 2) results in lower-carbon 

choices, even where other factors remain constant. Distribution of proportional 

reductions obtained are shown in figures 10 and 11. 

                                                 
7
 Because of a very small level of double-counting, a ‘no change’ figure would in fact be slightly 

higher than a participant’s footprint (i.e. appear as an increase in footprint). The method used here 

therefore results in a reduction figure on the conservative side, as such these results err on the side of 

caution. 
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Figure 10: Proportional reductions year 1  

(where 0 represents 0% and 1 represents 100%) 

 
 

Figure 11: Proportional reductions year 2 

 



UK Energy Research Centre 22 

 

Differences are also obtained in ‘savings’ questions results between years 1 and 2, 

with mean savings (i.e. increase to PCA) of 900 carbon credits (SD=657) obtained in 

year 1 and 1111 credits (SD=759) in year 2. These results are even more pronounced 

that those obtained for ‘spending’ questions – that is, the effect of a more restricted 

PCA is apparently to heighten preparedness to implement carbon savings actions 

(such as installing insulation). 

 

The application of a pairwise t-test to compare savings by participant between year 1 

and year 2 shows a significant difference between years (mean difference=211, 

t=4.48, P<0.001) .This indicates that a more restrictive PCA (year 2) results in greater 

carbon-savings choices, even where other factors remain constant. Distribution of 

savings obtained are shown in figures 12 and 13 
8
. 

 

                                                 
8
 The maximum possible saving obtainable is 2700 carbon credits, as presented by the simulation. 
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Figure 12: Savings made in year 1 

 
Figure 13: Savings made in year 2 
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Differences are obtained in ‘tariff’ costs between years 1 and 2, with mean costs (i.e. 

decrease to PCA) of 636 carbon credits (SD=558) obtained in year 1 and 454 credits 

(SD=441) in year 2.  

 

These results are also pronounced, where the effect of a more restricted PCA is 

apparently to heighten preparedness to switch to a ‘green’ tariff, even where this 

results in net financial cost. 

 

The application of a pairwise t-test to compare tariff choices by participant between 

year 1 and year 2 shows a significant difference between years (mean difference=183, 

t=3.74, P<0.001).This indicates that a more restrictive PCA (year 2) results in greater 

carbon-savings choices, even where other factors remain constant. Distribution of 

figures obtained are shown in figures 14 and 15. 

 

Note that tariff costs are represented in negative values, where a figure of zero 

represents a decision to switch to a financially costly but ‘zero-carbon’ tariff. This 

occurs more frequently in year 2 than in year 1. 
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Figure 14: Tariff costs incurred in year 1 

 

 
 

 

Figure 15: Tariff costs incurred in year 2 
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 Differences between carbon reductions dependent on psychometric and 

situational factors 

 

A number of significant correlations are obtained between psychometric/ situational 

variables, and variables obtained through the carbon calculator and simulation. 

 

Across results obtained for the first trial (year 1), correlations obtained are shown in 

table 2. (Similar results are obtained for year 2.) 

 

Noteworthy and significant correlations obtained include: 

 

• A strong inverse correlation between footprint size (footprint_kg) and support 

for PCT (support PCT) where those with smaller footprints are more likely to 

support the PCT scheme than those with large footprints; 

• A strong correlation between proportional reductions obtained over the first 

trial (reductionyr1Q7) and degree of environmental concern (concern) where 

those with higher degrees of concern are more likely to reduce their footprint 

during course of the simulation; 

• A strong inverse correlation between size of savings opted for (questions 8 and 

9) and size of PCA where those with smaller footprints/PCA are more likely to 

opt for expensive energy-saving (and PCA-conserving) options 

• A strong positive correlation between degree of savings opted for, the degree 

of self-ascribed responsibility (responsible) and degree of concern where those 

who consider themselves environmentally concerned and jointly responsible 

for climate change are more likely to opt for expensive energy-saving (and 

PCA-conserving) options; 

• A strong positive correlation between type of tariff opted for (degree of carbon 

impact); and degree of self-ascribed responsibility (responsible), and degree of 

concern where those who consider themselves environmentally concerned and 

jointly responsible for climate change are more likely to opt for expensive 

zero-carbon (and PCA-conserving) tariffs; 

• A strong positive correlation between support for PCT, degree of concern  and 

self-ascribed responsibility where those who consider themselves 

environmentally concerned and jointly responsible for climate change are 

more likely to support PCT. 
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Table 2: Correlations obtained for year 1 

 

Correlations 

  footprint_kg reductionyr1Q7 savingsyr1 tariffCcostyr1 concern responsible supportPCT 

Pearson 

Correlation 

1 .072 -.311
*
 -.214 -.204 -.070 -.298

*
 

Sig. (2-tailed)  .573 .012 .090 .106 .581 .017 

 
footprint_kg 

N 64 64 64 64 64 64 64 

Pearson 

Correlation 

.072 1 .152 .307
*
 .316

*
 .173 .158 

Sig. (2-tailed) .573  .232 .014 .011 .171 .211 

reductionyr1Q7 

N 64 64 64 64 64 64 64 

Pearson 

Correlation 

-.311
*
 .152 1 .332

**
 .397

**
 .420

**
 .289

*
 

Sig. (2-tailed) .012 .232  .007 .001 .001 .021 

savingsyr1 

N 64 64 64 64 64 64 64 

Pearson 

Correlation 

-.214 .307
*
 .332

**
 1 .351

**
 .357

**
 .338

**
 

Sig. (2-tailed) .090 .014 .007  .004 .004 .006 

tariffCcostyr1 

N 64 64 64 64 64 64 64 

Pearson 

Correlation 

-.204 .316
*
 .397

**
 .351

**
 1 .664

**
 .586

**
 

Sig. (2-tailed) .106 .011 .001 .004  .000 .000 

concern 

N 64 64 64 64 64 64 64 

Pearson 

Correlation 

-.070 .173 .420
**
 .357

**
 .664

**
 1 .730

**
 

Sig. (2-tailed) .581 .171 .001 .004 .000  .000 

responsible 

N 64 64 64 64 64 64 64 

Pearson 

Correlation 

-.298
*
 .158 .289

*
 .338

**
 .586

**
 .730

**
 1 

Sig. (2-tailed) .017 .211 .021 .006 .000 .000  

supportPCT 

N 64 64 64 64 64 64 64 

*. Correlation is significant at the 0.05 level (2-tailed). 

**. Correlation is significant at the 0.01 level (2-tailed). 
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Qualitative findings 

 
From responses to open-ended questions, it would appear that participants have understood 

the concept of PCT and to have made considered decisions. Illustrative responses to the 

question “How did you make your decisions in the simulation” include: 

 

“cost to me vs cost to environment” 

 

“Based on what I feel would make a difference, be 'do-able' and would be 

affordable.” 

 

“The penalty for going over the allowance is not great enough to restrict or change 

behaviour” 

 

“Decisions were based on both general opinion of what I think I should do and also 

what is practical.” 

 
Overall support for PCT following experience of a simulation of it is middling, at a mean of 

5.6 rating out of 10 (where 1 is strongly oppose and 10 is strongly support). There is much 

variance (and polarisation) however, with 7 participants rating the idea ‘10’ (strongly support) 

and 8 participants rating the idea ‘1’.  

 

Those strongly supporting PCT (with scores of 10) made the following remarks: 

“We in this country are not taking this problem seriously… one household cannot 

make a difference on their own” 

 

“Great idea.  5,000 seems a bit generous.  People need an incentive - unfortunately 

saving money, rather than saving the planet will be the biggest incentive.” 

 

“A great idea and would be happy to take part in.” 

 

“It would definitely make you more aware of your personal impact on the 

environment and certainly highlight choices you would have to make both 

personally and financially towards cutting down on individual/family carbon 

emissions.  It would be interesting to see how the Government would implement 

this allowance scheme and how it would be monitored.” 

 

Those strongly opposing PCT (with scores of 1) made the following remarks: 

 

“TOTALLY AGAINST GOVERNMENT INTERVENTION UNTIL THIS IS 

PROVEN IN A CORRECT AND SCIENTIFICALLY ACCEPTED MANNER 

BY THE GREAT MAJORITY OF OUR LEARNED SCIENTISTS.” (caps 

participant’s own) 

 

“I don't think it will be introduced because of the sheer size of the monitoring 

problem and gathering information…” 

 



UK Energy Research Centre 29 

“It won't work. It just becomes another tax that will disproportionately affect 

lower income end of the population who cannot afford the expense of 'carbon 

efficient' items or who are not in control of the decisions necessary. The 

monitoring of your personal choices other than by increasing prices of fuel is open 

to abuse.” 

 

“In the current financial climate I do not think increasing financial outgoings 

would be very wise.” 

 

“Mistrust, sense that political ends will prevail for any schemes like this.” 

 

 

Interestingly, the participant with the highest footprint in the study (who gave PCT 

4/10) commented that PCA 

 

“[is] idealistic. There are too many people who don´t care, and many rich ones 

to whom it would make no difference” 
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Simulation: overall conclusions 
 

The piloting of the PCA simulation has shown that a computer-based simulation is a 

feasible and practical means of enabling individuals to experience a PCA scheme . 

This is the first time this has been achieved, with results indicating that: 

 

• Useful and personalised figures are able to be obtained from a simple carbon 

footprint calculator, that can be applied within a subsequent PCA simulation; 

 

• Participants understand and respond appropriately to the simulation of a PCA 

scheme; 

 

• Treatment of a PCA allowance is influenced both by degree of restrictedness 

of PCA and by psychometric and situational factors; 

 

• Support for a PCA scheme (following experience of a simulated version of it) 

is middling, and is mediated by footprint size and environmental attitudes. 
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The Pilot Questionnaire 

 

 

Method 

 

Three versions of the questionnaire were designed. The first outlined the Personal 

Carbon Allowance scheme; the second, a carbon tax scheme and the third a tax on 

fuel and energy where carbon was not mentioned. Each participant completed just one 

of these (i.e. a between-subjects design was used). In all the questionnaires 

participants were asked to assume the scheme was in operation and asked to say how 

this would influence their energy consumption. Consumption decisions covered 

personal car use, home heating, washing machine temperatures, and a range of 

household appliances. Basic environmental attitudes were also recorded. The three 

questionnaires are reproduced in Appendix B. 

 

An opportunity sample of 124 was achieved recruiting adults working in local 

schools, hospitals and offices from a range of occupations including teachers, 

accountants and hospital porters.  

 

Results 

 

48 people completed a version of the questionnaire (Q) in the context of a 

hypothetical Personal Carbon Allowance scheme (PCA), 40 people in the context of a 

carbon tax (CT) and 36 in the context of a tax on energy where carbon was not 

mentioned and where no rationale for the tax was presented (T). 

 

Across conditions 47% said they would reduce their personal car use under these 

varying circumstances. The corresponding percentages across the three conditions 

were: PCA 50% ; CT  47% ; T 42%. 

 

Across conditions the average number of miles people said they would reduce was 

699 miles. For the three conditions the averages were PCA 673, CT 675, T 762.(An 

outlier recording of 10,000 miles was removed). 

 

Overall 65% said they would turn down their boiler thermostat: PCA 67%; CT 70%; 

T 58%. 

 

On average people said they would turn it down 3.2.degrees: PCA 3 degrees; CT 3.6 ; 

T 3. 

 

53% said they would turn down the temperature of their washing: PCA 65%; CT 

45%; T 47%.Although these differences look large they are not statistically 

significant. 

 

The average amount they would turn it down is 14.8 degrees: PCA 15.8; CT 13.4; T 

14.6. 

 

When considering turning off household appliances when not in use , large majorities 

said they would do this across the three conditions.  



UK Energy Research Centre 32 

 

Television: 75% Overall; PCA 73%; CT 82%; T 72% 

 

DVD or Video: Overall 76%; PCA 79%; CT 77%; T 69% 

 

Satellite / freeview box: Overall 56%; PCA 58%; CT 51%; T 58% 

 

Computer: Overall 80%; PCA 79%; CT 83%; T 78% 

 

Microwave: 61% Overall: PCA 57%; CT 65%; T 61% 

 

 

Is the willingness to reduce energy consumption a function of environmental 

attitudes? 

 

A combined attitude score was produced by adding questions 9, 10, 11 and 12 

together (with the scores reversed for questions 11 and 12). The total was then divided 

by 4.This would mean that someone who was very concerned about the environment 

would have a score of 5 and someone who was not, a score of 1, with the other scores 

reflecting various shades of green. Statistically significant results are presented below. 

 

People who are concerned about the environment are more likely to say they would 

reduce their car mileage across the three conditions (t=3.19,P=0.002). 

 

People who are concerned about the environment are more likely to say they would 

turn down their thermostat  (t=2.26, p=0.026.). 

 

People who are concerned about the environment are more likely to say they would 

switch off their television (t= 2.45, p=0.016) and their DVD or video player 

(t=2.11,p=0.037) when not in use. 

 

Is willingness to make reductions dependent upon whether people have already made 

them? 

 

There are two possibilities here. Explicit motivation in the form of PCA or a tax could 

drive out implicit motivation i.e. people who have already made reductions 

voluntarily may object to making further reductions when a stick is wielded. 

Alternatively PCA or a tax might encourage people who are already doing the right 

thing to make further reductions. Our data support the latter interpretation: 

respondents who said they had already reduced their car mileage would reduce their 

mileage further if PCA or a tax was introduced. In addition people who had already 

reduced household energy use would do so even more if any of these three policies 

came about. 

 

Conclusions  

 

In a hypothetical context large numbers of people say they would reduce their energy 

consumption in all three conditions. There are no statistically significant results 

anywhere between the three policy options. On this evidence it suggests the effects on 

behaviour would be similar whether a PCA system, a carbon tax or a simple energy 
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tax were introduced. However there was a good deal of missing data which one would 

hope would be remedied in a national sample using paid panel participants. Note that 

at the time of writing a study using a national sample was underway; the results from 

this study are likely to be more representative and valid than those from the pilot 

questionnaire presented here. 

 

The fact that large numbers say they would change their behaviour is encouraging but 

of course there is a difference between what people say and what they would actually 

do. There is an argument also that the effects of PCA might be more persistent over 

time as it would remain visible in a way that the other two policy options might not. 

 

It seems likely that people would readily turn off appliances when not in use as this 

can be done at little or no inconvenience. Other behavioural changes are more ‘costly’ 

and may require changes in lifestyle. 

 

Although these results are based on an opportunity sample it is unclear whether a 

national survey would produce significant differences between the three policy 

options. A national survey would however provide stronger evidence about the form 

and amount of reductions people might be prepared to make to their energy 

consumption and whether people who had already made reductions would do even 

more. 

 

This pilot has also allowed a member of the team (Yael Parag) to refine the questions 

so that participants have a more realistic understanding of the consequences of their 

decisions. Furthermore open-ended questions have been replaced with forced-choice 

boxes in order to reduce the variances in responses. The revised questionnaires, used 

in a national sample can be found in Appendix C. The results from this sample are 

currently being analysed (April 2009). 
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Overall conclusions and discussion 

 

Carbon budgeting 

 

It appears from the simulation study that the imposition of a PCA has the effect of 

influencing participants’ carbon-relevant decision making. Although there is no 

rational-economic reason why participants should make lower-carbon decisions 

depending on the overall size, or remaining amount, of their PCA, participants do 

appear to be taking their PCA into account in these ways when making decisions. 

Even though carbon credits represent the same equivalent monetary amount no matter 

the size of one’s PCA, or whether one is in a position to sell PCA or must be obliged 

to buy credits, participants make different decisions depending on (i) the overall size 

of their PCA and (ii) depending on the remaining balance of their PCA. 

These findings taken together imply that participants are engaged in a form of ‘carbon 

budgeting’ via their personal carbon allowance. 

 

Individual differences in responses 

 

Although it has been implied in the literature that PCA schemes would operate as an 

economic instrument irrespective of people’s environmental attitudes, it appears from 

the present study that individual differences may play a key role in influencing 

people’s responses to a PCA, and support for a PCA scheme. Crucially, those with 

small carbon footprints appear to be more supportive of a PCA scheme than those 

with large footprints. Those with small footprints furthermore appear more responsive 

to PCA budgeting, tending to implement carbon-saving actions more than those with 

large footprints (one might hope this was the other way around).Those who are 

environmentally concerned are also more responsive to the PCA simulation, using 

less of their PCA over trials. Those who are environmentally concerned and who 

consider themselves jointly responsible for climate change are also those who are 

prepared to implement carbon-saving actions. Those who are environmentally 

concerned and who consider themselves jointly responsible for climate change show 

higher levels of support for PCA schemes. 

 

That the size of people’s carbon footprints appears to correspond both to their support 

for PCA and to their responsiveness to carbon-saving actions may be considered a 

concern for PCA schemes – if not entirely a surprise. It would seem desirable that any 

personal carbon emissions-related scheme is able to permit participation and consent 

especially from those with large footprints (as well as those with small footprints) but 

our findings suggest this may not be the case. 

 

That people’s degree of environmental concern and sense of responsibility appears to 

correspond both to their support for PCA and to carbon budgeting behaviour   

challenges the notion that a PCA scheme can be considered as ‘value free’. The PCA 

scheme may well raise the visibility of price-linked carbon emissions, effecting a form 

of parallel currency and budgeting or otherwise prompting reconsideration of personal 

carbon emissions, yet for those individuals who do not consider climate change to be 

a concern (and who have large footprints), PCA may be viewed as at best an 

inappropriate and at worst an unnecessary  environmental instrument. 
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Limitations of the studies 

 

The simulated nature of these studies is of course a limitation of the current work: 

what people say they would do and what they actually might do can often be two 

different things. For a more valid exploration of PCA, however, there is a requirement 

for substantial field trials which are likely to be highly expensive. 

 

Whilst a number of significant differences (i.e. unlikely to have been derived by 

chance) are demonstrated in the PCA simulation study, in some cases actual 

differences are not especially large. For example, in comparing treatment of PCA 

between years 1 and 2, whilst carbon conservation is greater in the latter this is only 

by a matter of 202 credits (i.e. 202kg). One explanation for this finding is that the 

majority of carbon reductions seen as achievable were undertaken by participants in 

the first year, thus leaving few further options for reduction in year 2. 

 

 

Scope for further work 

 

The current simulation, whilst necessarily simplified, has demonstrated the feasibility 

of using such an approach to test people’s responses to carbon restrictions and 

opportunities for carbon budgeting. We recommend that the simulation should be 

developed and improved in the following ways: 

 

• by making the  modelling of responses more sophisticated (at present the 

number of calculation questions and simulated responses is limited); 

• by including opportunities for people to trade carbon credits with other 

participants (at present the notion that credits can/must be bought and sold is 

stated but not simulated); 

• by introducing  price variability in carbon credits, which may in turn be linked 

to trading behaviour (at present carbon credits are set at £100 per 1000kg); 

• by operating over a more prolonged period of time, reflecting more real-time 

involvement with the idea of PCA (at present, the simulation is completed in 

one sitting) 

• by making links to field trials (at present the simulation is self-contained)  

 

Finally, the data set arising from the present study presents further opportunities for 

analysis, publication and dissemination.
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APPENDIX A:  

Conversion factors used in calculator and simulation, and additional 

considerations 

 

Footprinting 

 

Car type 

 

There are of course a huge range of cars on the market. A simplified set of conversion 

measures was therefore obtained from the CRAG spreadsheet. 

 

Data obtained from Carbon Rationing Action Groups spreadsheet: 

 

        kgCO2 per mile 

 

Small petrol car (up to 1.4 litre engine)   0.28 

Medium petrol car (1.4 to 2.1 litre engine)   0.36 

Large petrol car (over 2.1 litre engine)   0.43 

Small diesel car (up to 2.0 litre engine)   0.19 

Large diesel car (over 2.0 litre engine)   0.22 

LPG car       0.28 

 

 

Participants are requested to enter their car type and distance travelled (in miles); from 

this can be calculated annual car CO2 emissions. 

 

Gas and electricity usage 

 

Because we ask participants for their billing amounts in sterling (it was felt they 

would be less likely to know kWh) conversions from sterling to kWh to CO2 is 

required. 

 

Defra assumes grid electricity to have a conversion ratio of 0.537 kg/CO2 per kWh. 

Defra assumes natural gas to have a conversion ratio of 0.206 kg/CO2 per kWh 

equivalent. 

 

Prices vary hugely between tariffs of course, so an average price per unit of 15 pence 

per kWh was assumed for electricity, and 5 pence per kWh (equivalent) for gas. These 

are mid-range between available pricings (based on available data at the consumer 

website Which?). 

 

Electricity bill amounts as provided are also divided by number of adults in the 

households to obtain £bill. 

 

Final conversion factors prior to division by household number are: 

 

electricity: £bill * (100/15) * 0.537 = £bill * 3.58 

 

gas: £bill * (100/5) * 0.206 = £bill * 4.12 
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Individuals reporting 'don't know' with regards to their bills were assigned bills of 

£400 for electricity and £600 for gas (based on the dept for BERR averages at 

http://www.berr.gov.uk/whatwedo/energy/statistics/publications/prices/tables/page181

25.html ) i.e. footprints for electricity of 1432kg and 2472kg respectively. 

 

Flights 

 

This is a controversial area; as Defra state “a satisfactory methodology is yet to be 

developed for capturing the CO2 from flights by UK residents between destinations 

outside of the UK” with CO2 emissions overall “difficult to accurately estimate”.  

 

There are issues also with non-CO2 emissions effects (e.g. so-called 'contrail forcing') 

however it is felt advisable at this stage to settle on Defra's figures. CRAG figures, 

using a blanket conversion factor of 0.51 per km, as used in an earlier version of the 

simulation, are shown to contrast: use of the Defra figures in the final version of the 

simulation are considered more acceptable, but also considerably lower. 

 

Defra flight conversion factors 

 

 GCO2 per km av. distance, km 

(example) 
KgCO2 per flight 

(Defra) 

CRAG version 

domestic 175 425  

(London-Scotland) 
74 217 

short-haul 98 1200  

(UK – Central 

Europe) 

118 612 

long-haul 111 7000 

UK – East Coast 

USA 

777 3570 

 

 

 

The comparable study by Bristow et al. (2008) used kgCO2 per flight figures of 75kg, 

150kg and 700kg respectively (though in the paper were stated as double these as for 

return flights). These figures are approximately the same as our study.  

 

It should be noted that there is huge variance between other calculators, particularly in 

terms of flight conversion factors, as reported by Catherine Bottrill: 

http://www.eci.ox.ac.uk/research/energy/downloads/botrill07-calculators.pdf  

 

Allowance calculation and bounded limits 
 

For the first year of the simulation, participants are assigned an allowance which is 

20% lower than their calculated footprint. For the second year, they are assigned an 

allowance 40% lower. 

 

For those participants with very low and very high footprints, lower and upper bounds 

are seen as necessary. For the first year, these are set at 2500kg and 10,000kg 

respectively. In effect, this means that participants with footprints of 3125kg or lower 
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will receive an allowance of 2500 units. Those with a footprint of 12,500kg or higher 

will receive an allowance of 10,000 units. 

 

For those participants at the lower bound, the second year allowance is set at 2000 

units (2500 – 20%); if this were not done they would merely be completing the same 

simulation twice over. For those at the upper bound, the second year allowance would 

be 8000 units. 

 

It should be noted that these constraints will result in: 

− a participant with a mid-range footprint experiencing a 20% then 40% reduction 

− a participant with a very low footprint experiencing a higher-than-footprint 

allowance for the first year and a close-to-footprint allowance for the second year 

− a participant with a very high footprint experiencing lower-than-footprint 

allowance for the first year and a much-lower-than-footprint allowance for the 

second year 

 

In summary: 

 

In year 1, allowance = footprint – 20%, except: if footprint<3125kg then 

allowance=2500units; if footprint>12500kg then allowance=10000units 

 

In year 2, allowance = footprint – 40%, except: if footprint<3125kg then 

allowance=2000units; if footprint>12500kg then allowance=8000kg 

 

 

Budgeting 
 

Household fuel mix 

 

There are considerations made in the simulation depending on whether participants 

use gas and/or electricity.  

 

Dependent on participants' circumstances, the proportions of energy used are divided 

according to the table below: 

 

Household type Space heating Water heating Appliances Lighting 

Gas and electric Gas * .66 Gas * .33 Electricity * 

.90 

Electricity 

* .10 

Electricity only Electricity * .40 Electricity * .20 Electricity * 

.30 

Electricity 

* .10 

 

It is recognised that these assumptions are approximate, however are considered a 

suitable enough estimation, also it was outside the scope of this study to make 

extensive investigations enabling more accurate estimations. Therefore, the purpose of 

the conversions used is to reflect the fuel mix used by participants, and at reasonable 

orders of magnitude of consumption for end-use purposes, to enable subsequent 

budgeting choices.  
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It is recognised, in addition, that the appliances:lighting ratios are different between 

household types, however it was considered that too small a proportion of electricity 

assigned to lighting for the electricity-only household type might render subsequent 

budgeting decisions negligible. 

 

Because of concerns about using arbitrary divisions, the resulting kg reductions 

obtained for questions are checked against other literature (particularly Bristow et al., 

2008 and Defra methods). In general, the simulation tends to apply more conservative 

estimates to carbon reduction achievable than do Bristow et al., though not at a 

different order of magnitude (typically, between a quarter and half of values). (It may 

be argued that the Bristow et al. study uses some rather large potential carbon savings 

figures, in any case.) 

 

Proportion of allowance 

 

A feature of the simulation is to include information about the percentage of one's 

total allowance choices represent. In all cases this can be calculated based on the 

'carbon costs' of a choice and the 'total allowance': 

 

'% of your total allowance' = { cost (carbon) / total allowance * 100 } 

 

Appliance use  

 

These questions entail a proportional reduction in both carbon and financial costs.  

 

Reductions of 0%, 10%, 20%, and 30% are applied to participants' electricity use, 

having first been multiplied by .9 or .3 dependent on household type (see above). 

 

For participants with gas and electric, the following factors are used: 

       
                                          financial cost  carbon cost 

 

           No change        £electrictotal * .9  £electrictotal * .9 * 3.58 

 

           reduce by 10%        £electrictotal * .9 * .9 £electrictotal * .9 * 3.58 * .9 

 

           reduce by 20%        £electrictotal * .9 * .8 £electrictotal * .9 * 3.58 * .8 

 

           reduce by 30%         £electrictotal * .9 * .7 £electrictotal * .9 * 3.58 * .7 

 

 

For participants with electricity only, the following factors are used: 
 

         financial cost  carbon cost 

 

No change        £electrictotal * .3  £electrictotal * .3 * 3.58 

 

reduce by 10%        £electrictotal * .3 * .9 £electrictotal * .3 * 3.58 * .9 

 

reduce by 20%          £electrictotal * .3 * .8 £electrictotal * .3 * 3.58 * .8 

 

reduce by 30%                    £electrictotal * .3 * .7 £electrictotal * .3 * 3.58 * .7 
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Bristow et al. (2008) assume a 200kg saving for 'switching off standby' – the 10% 

option used here. In the simulation an average electricity bill of £400 (1432kg) 

reduced by 10% (standby switch-off option) is equivalent 43kg (electricity only 

households) or 129kg (gas and electricity households). This is lower than Bristow et 

al., but still comparable. 

 

Lighting 

 

These questions entail a proportional reduction in both carbon and financial costs. 

 

For all participants, the conversion factors are as follows: 

 
                                        financial cost   carbon cost 

 

No change   £electrictotal * .1  £electrictotal * .1 * 3.58 

 

reduce by 10%   £electrictotal * .1 * .9  £electrictotal * .1 * 3.58 * .9 

 

reduce by 20%   £electrictotal * .1 * .8  £electrictotal * .1 * 3.58 * .8 

 

reduce by 30%    £electrictotal * .1 * .7  £electrictotal * .1 * 3.58 * .7 

 

These figures are commensurate with national averages and assumptions of savings 

given in comparable research. Based on average electricity consumption (£400; 

1432kg, see above) a 10% reduction in lighting (itself 10% of electricity) would 

constitute a 14kg reduction. Bristow et al. (2008) apply a figure of 40kg for the action 

of “turn off lighting when leaving rooms” (this simulation's 'reduce by 10%' 

equivalent). Therefore, whilst our study only uses just over a third of the value taken 

by Bristow et al., this is again comparable.   

 

Space heating 

 

These questions entail a proportional reduction in both carbon and financial costs. 

 

In the case of lowering the heating thermostat in the home, each 1 degree reduction of 

space heating is assigned a corresponding 10% reduction from both energy and 

carbon costs. This is in keeping with Defra's ActonCO2 methodology. As such, 

thermostat reduction budgeting occurs in a similar pattern to those for appliance use 

etc., as above. 

 

For participants with gas heating, the following conversion factors are used: 
 

                                        financial cost   carbon cost 

 

No change  £gastotal * .66   £gastotal * .66 * 4.12 

 

reduce by 1 degree £gastotal * .66 * .9  £gastotal * .66 * 4.12 *.9 

 

reduce by 2 degrees £gastotal * .66 * .8  £gastotal * .66 * 4.12 * .8 

 

reduce by 3 degrees £gastotal * .66 * .7  £gastotal * .66 * 4.12 * .7 
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For participants with no gas, the following conversion factors are used: 

 
                                                     financial cost   carbon cost 

 

No change   £electrictotal * .4  £electrictotal * .4 * 3.58 

 

reduce by 1 degree  £electrictotal * .4 * .9  £electrictotal * .4 * 3.58 *.9 

 

reduce by 2 degrees  £electrictotal * .4 * .8  £electrictotal * .4 * 3.58 * .8 

 

reduce by 3 degrees  £electrictotal * .4 * .7  £electrictotal * .4 * 3.58 * .7 

 

 

Bristow et al. (2008) assume 300kg per degree Celsius. For gas and electric 

households with average bills, the simulation calculates per degree reduction to be 

163kg; for electric-only households to be 57kg. 

 

Water heating 

 

These questions entail a proportional reduction in both carbon and financial costs. 

 

For participants with gas provision, the conversion factors are as follows: 

 
                                                     financial cost   carbon cost 

 

No change   £gastotal * .33   £gastotal * .33 * 4.12 

 

reduce by 10%   £gastotal * .33 * .9  £gastotal * .33 * 4.12 *.9 

 

reduce by 20%   £gastotal * .33 * .8  £gastotal * .33 * 4.12 * .8 

 

reduce by 30%   £gastotal * .33 * .7  £gastotal * .33 * 4.12 * .7 

 

 

For participants with electricity only provision, the conversion factors are as follows: 

 
                                                 financial cost   carbon cost 

 

No change   £electrictotal * .2  £electrictotal * .2 * 3.58 

 

reduce by 10%   £electrictotal * .2 * .9  £electrictotal * .2 * 3.58 * .9 

 

reduce by 20%   £electrictotal * .2 * .8  £electrictotal * .2 * 3.58 * .8 

 

reduce by 30%    £electrictotal * .2 * .7  £electrictotal * .2 * 3.58 * .7 

 

Bristow et al. (2008) assume taking shorter showers to equate to 150kg saving per 

year. The simulation calculates for average electricity/gas use a saving of 29kg and 

82kg, respectively. Whilst the electricity-only figure particularly is low, it is expected 

that participants with electricity-only households will have higher bills, so raising this 

figure. 
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Intuitively, it must be said that a 150kg saving per year from shorter showers, as used 

by Bristow et al. seems a high figure; the BBC's discussion of this issue suggests a 

200kWh saving, in electricity terms this equates to 107kg, for gas 40kg. See 

http://www.bbc.co.uk/bloom/actions/shower.shtml  

 

 

Car mileage 

 

These questions entail a proportional reduction in both carbon and financial costs. 

 

An average fuel consumption of 8 miles per litre, and a price of 90p per litre, a miles 

to £ conversion factor of .1125 (i.e. miles entered * 1/8 * .9) is used. 

 

Driving footprint is as calculated based on mileage and car type (see above). 

 

                                     financial costs carbon cost 

 

No change  mileage*.1125  driving footprint  

reduce by 10% mileage*.1125*.9 driving footprint*.9 

reduce by 20% mileage*.1125*.8 driving footprint*.8 

reduce by 30% mileage*.1125*.7 driving footprint*.7 

 

 

Flights 

 

These questions entail a proportional reduction in carbon costs; financial costs are left 

unspecified (as “cost of flights”). 

 

The options (for participants who fly) are presented as follows: 

 

                                                            financial cost  carbon cost 

 

No change    £cost of flights flight footprint  

reduce by one third   £cost of flights flight footprint * .66 

reduce by two thirds   £cost of flights flight footprint * .33 

take no flights    £cost of flights 0 

 

 

 

Washing machine 

 

These questions entail a proportional reduction in both carbon and financial costs. 

 

A standard starting figure is assumed for all participants in the simulation (i.e. not 

based on carbon footprint). Standard values are used because it is assumed that– 

whatever people's driving, flying, heating etc. – it is unlikely that  they will vary 

appreciably in the amount they wash their clothes. Furthermore, as no information is 

requested during footprinting on washing machine settings used, personalised 

footprints cannot be calculated. 
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Defra estimates average kWh per wash to be 1.80 (high, 90 degrees), 1.08 (regular, 60 

degrees), 0.65 (economy, 40 degrees), 0.45 (low, 30 degrees). No. washes per week is 

estimated at 5.3. 

 

Using electricity conversion factors this equates to between 67kg and 266kg; a figure 

of 200kg, which is towards the upper-end, is assumed to be the baseline washing 

machine consumption of participants. Using £:kg conversion factors above, this 

equates to £55 per year. As Defra figures are given for the household, these are likely 

overestimates for individuals. The simulation does not divide figures obtained by no. 

adults in the household, however, as it is assumed all participants would use the same 

energy to wash their own clothes (assuming full washes). 

 

Based on this baseline, and reductions in consumption of 20% per 10 degrees 

(approximate value based on kWh per wash, above), participants are therefore 

informed of the following: 

 

 

     financial cost  carbon cost 

 

no change    £55   200 units 

reduce by an average 10 degrees £44   160 units 

reduce by an average 20 degrees £35   128 units 

reduce by an average 30 degrees £28   102 units 

 

 

The washing machine question entails some 'double-counting' as it would be included 

within appliance use; but at only 4% or less of an average footprint of 5000kg this is 

not considered methodologically problematic. 

 

Because all participants are given the same figures, these will represent different 

proportions of footprint/allowance depending on the original size of these. This is not 

seen as inappropriate however as would be the case in reality (i.e. for an individual 

who drives and flies often, washing would constitute a lower proportion of a footprint 

than for an individual who does not). 

 

 

 

There are now two carbon saving questions, both of which cost money, and will 

appear after the first seven randomised questions. 

 

Fixed costs and savings are offered in the two questions. Figures are based roughly on 

those used by Bristow et al. (2008) though have been deliberately manipulated to 

represent different and varying ratios between financial cost: carbon savings, and 

varying costs/savings achievable. 
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Insulation 

 

This is one of two questions where participants can save carbon (i.e. increase their 

allowance). The ratio of costs:savings, once converted into monetary terms, runs 0:0, 

100:30, 100:20, 100:5. 

 
 

    projected costs   projected carbon savings (year) 

 

no purchases   £0   0 carbon units 

       (...% of your total allowance) 

 

install additional loft insulation £100   300 carbon units 

       (...% of your total allowance) 

 

install loft insulation 

and additional floor insulation £300   600 carbon units 

       (...% of your total allowance) 

 

install both types of insulation and 

purchase new, energy-efficient boiler £1800  900 carbon units 

       (...% of your total allowance) 

 

 

Energy-generation 

 

This is one of two questions where participants can save carbon (i.e. increase their 

allowance). The ratio of costs:savings, once converted into monetary terms, runs 0:0, 

100:4, 100:4, 100:4. 

 

 

 
    projected costs   projected carbon savings (year) 

 

no purchases    £0  0 carbon units 

       (...% of your total allowance) 

 

install solar panels for water heating £1500  600 carbon units 

       (...% of your total allowance) 

 

install solar panels for water heating 

and electricity generation  £3000  1200 carbon units 

       (...% of your total allowance) 

 

install both types of solar panels  £4500  1800 carbon units 

and install a 'micro wind turbine'   (...% of your total allowance) 

 

 

 

Tariff 

 

The tariff question needs to be placed at the end of all the questions. This is because 

of a particular issue with the consequences of the question: if participants select a 
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zero-carbon tariff this would render subsequent questions about electricity 

consumption meaningless, were the question to be included at an earlier stage. 

 

The tariff questions entail a proportional reduction in carbon costs and proportional 

increase in financial costs. 

 

Reductions are given in percentage terms as applied to electricity consumption only. 

Therefore, for electricity-only households, a proportionally greater opportunity to 

reduce carbon is presented. This is as would be the case in reality (no such thing as 

'green natural gas'). 

 

The 'Good Energy co.' (a well-known company claiming to offer 100% renewable 

energy) suggests the average increase in bill for renewable electricity would equate to 

an average additional £100 per year. 

This would mean that – for participants in the simulation – conversion to 100% 

renewable would constitute a 25% increase in their bill. 

It is assumed that conversion to 100% renewable would constitute a complete 

elimination of carbon costs from electricity. 

 

With the price of carbon set at £100 per 1000 units, this means that there would be a 

slight financial advantage to any increase in renewables selected by participants (e.g. 

on a standard tariff £1000 represents £1000 + £358 in carbon units; on a 100% 

renewable tariff this becomes £1250 + £0 in carbon units). 

Because most of the decisions in the simulation already have a correlation between 

financial saving and carbon saving, however, a larger 50% increase in bill is used to 

create a slight overall cost to conversion: this will present a more challenging trade-

off for participants and permit discussion of whether carbon units are considered more 

'valuable' purely than their monetary equivalent. In the example given above, the 

respective figures now become £1000 + £358 vs. £1500 + £0. 

 

Therefore... 

 

Participants are invited to choose one of the following: 

 

 
                                                                  financial cost   carbon cost 

 

no change    £electricity total   £bill * 3.58 

  

 

some 'green' electricity   £electricity total * 1.166  £bill * 3.58 *.66 

(one third of total supplied)     

 

majority 'green' electricity  £electricity total * 1.333  £bill *3.58 * .33 

(two-thirds of total supplied)    

 

fully 'green' electricity   £electricity total * 1.50  £0 
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Appendix B: Original comparative surveys used 

 

 
Energy use survey 
 
Overview of the survey 
 
This survey asks you to consider what choices you would make upon the 
implementation of a scheme termed Personal Carbon Allowances.  
 

'Personal Carbon Allowances' are designed to get the country to reduce its carbon 
dioxide (or 'carbon') emissions in order to combat climate change. Carbon emissions 
from individuals arise from actions such as driving a car, heating a home and using 
domestic appliances. 
 
This study is being carried out by researchers at Oxford University and the University 
of Bath, interested in energy policy. You may withdraw from the study at any point. 
Completing all answers to this survey is considered consent to use the data provided. 
All data will be treated anonymously, and with full confidentiality.  
 
Please read the following carefully to enable you to complete the rest of the survey. 
 
Personal Carbon Allowances 
 
The idea of a Personal Carbon Allowances scheme is that each year, every person in 
the country would be given the same number of 'carbon credits' (their carbon 
allowance) which they would need to use whenever people bought petrol, diesel, 
electricity, gas, coal, heating oil or a flight to go on holiday. 
 

People who used more than their allocation would have to buy extra credits. People 
who used less than their allocation could sell any spare credits. People could 
increase their spare credits, for example, by driving fewer miles in their car and 
reducing household energy consumption by heating their homes less, reducing the 
water temperature of washing machines and turning off domestic appliances when 
not in use.  
 
The average amount of carbon emitted per person in the UK is about 5000 kilograms 
(i.e. 5 tonnes). This survey therefore assumes that a real Personal Carbon 
Allowances scheme would give people 'carbon credits' to the value of 5000 units 
(though your personal consumption may be more than this or less). 
 
Your initial allocation of carbon credits would not cost you any money, but should you 
want to buy or sell credits the price would likely be set at around £100 per 1000 units 
(i.e. £100 per 1000kg). 
 
 
Questions in the survey 
 
We would like you to consider your personal car use (i.e. not business use), the 
heating in your home and your use of household appliances. 
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Please answer the questions in this survey as you think you would under a real 
Personal Carbon Allowances scheme. If necessary, please refer back to the 
description of the scheme as you complete the survey. 
 

 
Question 1 – personal car use 
 
Taking into account the average performance of cars on the road, it has been 
calculated that 1000 miles of driving is equivalent to around 350 carbon units (about 
7% of your annual carbon allowance). 
 
For every 1000 mile reduction in the amount you travel in your car for personal use, 
you would therefore use approximately 350 units less of your 5000 unit allowance. 
This would be equivalent to about £35 to buy, sell or keep. 
 
 
Under the circumstances described would you: 
 
Reduce the personal mileage you travel in your car? 

 
YES  NO DON'T KNOW 

 

If yes, by how many miles would that reduction be (approx.)? .............. miles 
 
(As a guideline, 1000 miles relates to around 5 return journeys from London to 
Bristol, or 200 short journeys by car (e.g. to the supermarket).) 
 
Question 2 – home heating 
 
 
It has been calculated that every 1º Celsius of your heating and boiler thermostat is 
equivalent to around 300 carbon units over the course of a year (about 6% of your 
annual carbon allowance). For example, a home heated to 19º would use 300 carbon 
units less than one heated to 20º. 
 
For every 1º  reduction of your thermostat, you would therefore be using 
approximately 300 units less of your 5000 unit allowance. This would be equivalent to 
about £30 to buy, sell or keep. 
 
Under the circumstances described would you: 
 
Turn down the thermostat in your home?  YES  NO DON'T KNOW 
 

 

If yes, by how many degrees would you turn the thermostat down?  ............. degrees 
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Question 3 – washing machine 
 
 
It has been calculated that the difference between a 40º setting and a 60º setting on 
the average washing machine is equivalent to around 100 carbon units over the 
course of a year (about 2% of your annual carbon allowance).  
 
For every 10º reduction in the temperature of your wash – if the change were made 
for all washes over the year – you would therefore be using approximately 50 units 
less of your 5000 unit allowance. This would be equivalent to about £5 to buy, sell or 
keep. 
 
Assuming your machine has capability to be set at any temperature (i.e. at all 
temperatures between 20º and 60º), under the circumstances described would you: 
 
Turn down the temperature of your washing machine?  
 

YES  NO DON'T KNOW 
 

If yes, by how many degrees lower would you set the temperature? ............. degrees 
 
Question 4 – household appliances 
 
It has been calculated that each appliance left on 'standby' (switched off but still 
plugged into an electricity supply) uses between 1 and 40 carbon units over the 
course of a year. For each appliance which was always kept unplugged when not in 
use, you would therefore be using an average of 20 units less of your 5000 unit 
allowance (about 0.4% of your annual carbon allowance). This would be equivalent 
to about £2 to buy, sell or keep (for each appliance). 
 
Under the circumstances described, which of the following appliances would you 
make sure was switched off,  whenever it was not in use: 
 
Television  YES  NO DON'T KNOW  DON'T OWN ONE 
 
DVD or video player YES  NO DON'T KNOW  DON'T OWN ONE 
 
Satellite  YES  NO DON'T KNOW  DON'T OWN ONE 
/ freeview box 
 
Computer  YES  NO DON'T KNOW  DON'T OWN ONE 
 
Microwave oven YES  NO DON'T KNOW  DON'T OWN ONE 
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Question 5 
 
Approximately how many miles did you travel in your car for personal use (i.e. not for 
business) last year? 
 
 
...... miles   
 
 
Question 6 
 
What, approximately, was your total combined bill for gas and electricity last year? 
 
 
£....... 
 
 
Question 7 
 
To what extent have you already reduced your personal car mileage because of 
concerns about the environment?  
(Select a number from 1 to 5, where 1 is 'not at all' and 5 is 'a large extent'.)  
 
 
1  2  3  4  5 
 
Not at all   Somewhat   A large extent 
 
 
Question 8 
 
To what extent have you already reduced your home energy use (i.e. electricity and 
gas) because of concerns about the environment? 
(Select a number from 1 to 5, where 1 is 'not at all' and 5 is 'a large extent'.)  
 
 
1  2  3  4  5 
 
Not at all   Somewhat   A large extent 
 
 
 
Question 9 
 
How concerned, if at all, are you about climate change?  
(Select a number from 1 to 5, where 1 is 'not at all' and 5 is 'a large extent'.)  
 
 
1  2  3  4  5 
 
Not at all   Somewhat   A large extent 
 
 
 
 



UK Energy Research Centre 51 

Question 10 
 
To what extent do you agree with the following statement: 
 
“I feel jointly responsible for climate change” 
 
(Select a number from 1 to 5, where 1 is 'strongly disagree' and 5 is 'strongly agree'.)  
 
 
1  2  3  4  5 
 
Strongly disagree  Neither agree   Strongly agree 
    nor disagree 
 
 
Question 11 
 
To what extent do you agree with the following statement: 
 
“Future resource shortages will be solved by technology” 
 
(Select a number from 1 to 5, where 1 is 'strongly disagree' and 5 is 'strongly agree'.)  
  
 
1  2  3  4  5 
 
Strongly disagree  Neither agree   Strongly agree 
    nor disagree 
 
 
Question 12 
 
To what extent do you agree with the following statement: 
 
“Our present rate of consumption can be maintained with few ecological 
problems” 
 
(Select a number from 1 to 5, where 1 is 'strongly disagree' and 5 is 'strongly agree'.)  
  
 
1  2  3  4  5 
 
Strongly disagree  Neither agree   Strongly agree 
    nor disagree 
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It is important to hear the views of as wide a range of people as possible  so please 
complete the sections below ( your identity will remain anonymous). 
 
 
Gender (please tick as appropriate)      Male                                 Female 
 
Occupation of main income earner in the household (Please write in). 
 
 
Approximate annual `household income before tax and other reductions.(Please tick 
as appropriate). 
 
Below 20K a year                    Between 20K and 40K                  Above 40K 

 
 
 
 

Thank you for completing this survey. If you would like to learn about the aggregated 
results please supply an email  or postal address. This is not a requirement : you 
will not be contacted for any other reason; your address will not be passed to 
others; your address will not be stored with the data and will be deleted when the 
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Energy use survey 
 
Overview of the survey 
 
This survey asks you to consider what choices you would make upon the 
implementation of a Carbon taxation scheme. 
 

Carbon taxation is designed to get the country to reduce its carbon dioxide (or 
'carbon') emissions in order to combat climate change. Carbon emissions from 
individuals arise from actions such as driving a car, heating a home and using 
domestic appliances.  
 
This study is being carried out by researchers at Oxford University and the University 
of Bath, interested in energy policy. You may withdraw from the study at any point. 
Completing all answers to this survey is considered consent to use data provided. All 
data will be treated anonymously, and with full confidentiality.  
 
Please read the following carefully to enable you to complete the rest of the survey. 
 
Carbon taxation   
 
A new carbon tax would mean that whenever people buy petrol, diesel, electricity, 
coal, heating oil, gas or a flight to go on holiday, they would have to pay the 
additional tax. The idea is that the tax would encourage people to use fuel more 
efficiently and use less overall. 
 
The average amount of carbon emitted per person in the UK is about 5000 kilograms 
(i.e. 5 tonnes). For the purpose of this survey, we will assume that the level of a 
carbon tax would be set at £100 per 1000 kilograms (i.e. a carbon tax would cost the 
average person an extra £500 per year if consumption remained the same as it is 
now). 
 
 
Questions in the survey 
 
We would like you to consider your personal car use (i.e. not business use), the 
heating in your home and your use of household appliances. 
 
Please answer the questions in this survey as you think you would under a real 
carbon taxation system. 
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Question 1 – car use 
 
 
Taking into account the average performance of cars on the road, it has been 
calculated that 1000 miles of driving would result in an additional cost via a carbon 
tax scheme of around £35. 
 
For every 1000 mile reduction in the amount you travel in your car for personal use, 
you would therefore pay £35 less of the new carbon tax. 
 
 
Under the circumstances described would you: 
 
Reduce the personal mileage you travel in your car? 
 

YES  NO DON'T KNOW 
 

If yes, by how many miles would that reduction be (approx.)? .............. miles 
 
(As a guideline, 1000 miles relates to around 5 return journeys from London to 
Bristol, or 200 short journeys by car (e.g. to the supermarket).) 
 
 
 
Question 2 – home heating 
 
It has been calculated that every 1º Celsius of your heating and boiler thermostat 
would result in an additional cost via a carbon tax scheme of around £30, over the 
course of a year. For example, a home heated to 19º would pay £30 less carbon tax 
than one heated to 20º. 
 
For every 1º  reduction of your thermostat, you would therefore pay £30 less of the 
new carbon tax. 
 
 
Under the circumstances described would you: 
 
Turn down the thermostat in your home?  YES  NO DON'T KNOW 
 

 

If yes, by how many degrees would you turn the thermostat down? ............. degrees
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Question 3 – washing machine 
 
 
It has been calculated that the difference between a 40º setting and a 60º setting on 
the average washing machine is equivalent to an additional cost via a carbon tax 
scheme of around £10 (over the course of a year).  
 
For every 10º reduction in the temperature of your wash – if the change were made 
for all washes over the year – you would therefore pay £5 less of the new carbon tax.  
 
Assuming your machine has capability to be set at any temperature (i.e. at all 
temperatures between 20º and 60º), under the circumstances described would you: 
 
Turn down the temperature of your washing machine?  
 

YES  NO DON'T KNOW 
 

If yes, by how many degrees lower would you set the temperature? ............. degrees 
 
Question 4 – household appliances 
 
 
It has been calculated that each appliance left on 'standby' (switched off but still 
plugged into an electricity supply) would result in an additional cost via a carbon tax 
scheme of between 10 pence and £4, over the course of a year. For each appliance 
which was always kept unplugged when not in use, you would therefore pay on 
average £2 less of the new carbon tax. 
 
Under the circumstances described, which of the following appliances would you 
make sure was switched off whenever it was not in use: 
 
Television  YES  NO DON'T KNOW  DON'T OWN ONE 
 
DVD or video player YES  NO DON'T KNOW  DON'T OWN ONE 
 
Satellite  YES  NO DON'T KNOW  DON'T OWN ONE 
/ freeview box 
 
Computer  YES  NO DON'T KNOW  DON'T OWN ONE 
 
Microwave oven YES  NO DON'T KNOW  DON'T OWN ONE 
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Question 5 
 
Approximately how many miles did you travel in your car for personal use (i.e. not for 
business) last year? 
 
 
...... miles   
 
 
Question 6 
 
What, approximately, was your total combined bill for gas and electricity last year? 
 
 
£....... 
 
 
Question 7 
 
To what extent have you already reduced your personal car mileage because of 
concerns about the environment?  
(Select a number from 1 to 5, where 1 is 'not at all' and 5 is 'a large extent'.)  
 
 
1  2  3  4  5 
 
Not at all   Somewhat   A large extent 
 
 
Question 8 
 
To what extent have you already reduced your home energy use (i.e. electricity and 
gas) because of concerns about the environment? 
(Select a number from 1 to 5, where 1 is 'not at all' and 5 is 'a large extent'.)  
 
 
1  2  3  4  5 
 
Not at all   Somewhat   A large extent 
 
 
 
Question 9 
 
How concerned, if at all, are you about climate change?  
(Select a number from 1 to 5, where 1 is 'not at all' and 5 is 'a large extent'.)  
 
 
1  2  3  4  5 
 
Not at all   Somewhat   A large extent
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Question 10 
 
To what extent do you agree with the following statement: 
 
“I feel jointly responsible for climate change” 
 
(Select a number from 1 to 5, where 1 is 'strongly disagree' and 5 is 'strongly agree'.)  
 
 
1  2  3  4  5 
 
Strongly disagree  Neither agree   Strongly agree 
    nor disagree 
 
 
Question 11 
 
To what extent do you agree with the following statement: 
 
“Future resource shortages will be solved by technology” 
 
(Select a number from 1 to 5, where 1 is 'strongly disagree' and 5 is 'strongly agree'.)  
  
 
1  2  3  4  5 
 
Strongly disagree  Neither agree   Strongly agree 
    nor disagree 
 
 
Question 12 
 
To what extent do you agree with the following statement: 
 
“Our present rate of consumption can be maintained with few ecological 
problems” 
 
(Select a number from 1 to 5, where 1 is 'strongly disagree' and 5 is 'strongly agree'.)  
  
 
1  2  3  4  5 
 
Strongly disagree  Neither agree   Strongly agree 
    nor disagree 
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It is important to hear the views of as wide a range of people as possible so please 
complete the sections below (your identity will remain anonymous). 
 
 
Gender (please tick as appropriate)      Male                                 Female 
 
 
Occupation of main income earner in the household (Please write in). 
 
 
Approximate annual household income before tax and other reductions.(Please tick 
as appropriate). 
 
Below 20K a year                    Between 20K and 40K                  Above 40K 

 
 
 
 
Thank you for completing this survey. If you would like to learn about the 
aggregated results please supply an email  or postal address. This is not a 
requirement : you will not be contacted for any other reason; your address 
will not be passed to others; your address will not be stored with the data 
and will be deleted when the results have been analysed. 
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Energy use survey 
 
Overview of the survey 
 
This survey asks you to consider what choices you would make upon the 
implementation of a new fuel and energy taxation scheme. 
 

This study is being carried out by researchers at Oxford University and the University 
of Bath, interested in energy policy. You may withdraw from the study at any point. 
Completing all answers to this survey is considered consent to use data provided. All 
data will be treated anonymously, and with full confidentiality.  
 
Please read the following carefully to enable you to complete the rest of the survey. 
 
 
A new taxation scheme 
 
Imagine that the government has decided to impose a new fuel and energy taxation 
scheme. This would mean that whenever people buy petrol, diesel, electricity, coal, 
heating oil, gas or a flight to go on holiday, they would have to pay the additional tax.  
 

 
Questions in the survey 
 
We would like you to consider your personal car use (i.e. not personal business use), 
the heating in your home and your use of household appliances. 
 
Please answer the questions in this survey as you think you would under a real fuel 
and energy taxation scheme, as described. 
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Question 1 – car use 
 
 
Taking into account the average performance of cars on the road, it has been 
calculated that 1000 miles of driving would result in an additional cost via the new tax 
scheme of around £35. 
 
For every 1000 mile reduction in the amount you travel in your car for personal use, 
you would therefore pay £35 less of the new tax. 
 
 
Under the circumstances described would you: 
 
Reduce the personal mileage you travel in your car?  
 

YES  NO DON'T KNOW 
 

If yes, by how many miles would that reduction be (approx.)? .............. miles 
 
(As a guideline, 1000 miles relates to around 5 return journeys from London to 
Bristol, or 200 short journeys by car (e.g. to the supermarket).) 
 
 
 
Question 2 – home heating 
 
It has been calculated that every 1º Celsius of your heating and boiler thermostat 
would result in an additional cost via the new tax scheme of around £30, over the 
course of a year. For example, a home heated to 19º would pay £30 less tax than 
one heated to 20º. 
 
For every 1º  reduction of your thermostat, you would therefore pay £30 less of the 
new  tax. 
 
 
Under the circumstances described would you: 
 
Turn down the thermostat in your home?  YES  NO DON'T KNOW 
 

 

If yes, by how many degrees would you turn the thermostat down? ............. degrees
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Question 3 – washing machine 
 
It has been calculated that the difference between a 40º setting and a 60º setting on 
the average washing machine is equivalent to an additional cost via the new tax 
scheme of around £10 (over the course of a year).  
 
For every 10º reduction in the temperature of your wash – if the change were made 
for all washes over the year – you would therefore pay £5 less of the new tax.  
 
Assuming your machine has capability to be set at any temperature (i.e. at all 
temperatures between 20º and 60º), under the circumstances described would you: 
 
Turn down the temperature of your washing machine?  
 

YES  NO DON'T KNOW 
 

If yes, by how many degrees lower would you set the temperature?............. degrees 
 
 
Question 4 – household appliances 
 
It has been calculated that each appliance left on 'standby' (switched off but still 
plugged into an electricity supply) would result in an additional cost via the new tax 
scheme of between 10 pence and £4, over the course of a year. For each appliance 
which was always kept unplugged when not in use, you would therefore pay on 
average £2 less of the new tax. 
 
Under the circumstances described, which of the following appliances would you 
make sure was switched off whenever it was not in use: 
 
Television  YES  NO DON'T KNOW  DON'T OWN ONE 
 
DVD or video player YES  NO DON'T KNOW  DON'T OWN ONE 
 
Satellite  YES  NO DON'T KNOW  DON'T OWN ONE 
/ freeview box 
 
Computer  YES  NO DON'T KNOW  DON'T OWN ONE 
 
Microwave oven YES  NO DON'T KNOW  DON'T OWN ONE 
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Question 5 
 
Approximately how many miles did you travel in your car for personal use (i.e. not for 
business) last year? 
 
 
...... miles   
 
 
Question 6 
 
What, approximately, was your total combined bill for gas and electricity last year? 
 
 
£....... 
 
 
Question 7 
 
To what extent have you already reduced your personal car mileage because of 
concerns about the environment?  
(Select a number from 1 to 5, where 1 is 'not at all' and 5 is 'a large extent'.)  
 
 
1  2  3  4  5 
 
Not at all   Somewhat   A large extent 
 
 
Question 8 
 
To what extent have you already reduced your home energy use (i.e. electricity and 
gas) because of concerns about the environment? 
(Select a number from 1 to 5, where 1 is 'not at all' and 5 is 'a large extent'.)  
 
 
1  2  3  4  5 
 
Not at all   Somewhat   A large extent 
 
 
 
Question 9 
 
How concerned, if at all, are you about climate change?  
(Select a number from 1 to 5, where 1 is 'not at all' and 5 is 'a large extent'.)  
 
 
1  2  3  4  5 
 
Not at all   Somewhat   A large extent
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Question 10 
 
To what extent do you agree with the following statement: 
 
“I feel jointly responsible for climate change” 
 
(Select a number from 1 to 5, where 1 is 'strongly disagree' and 5 is 'strongly agree'.)  
 
 
1  2  3  4  5 
 
Strongly disagree  Neither agree   Strongly agree 
    nor disagree 
 
 
Question 11 
 
To what extent do you agree with the following statement: 
 
“Future resource shortages will be solved by technology” 
 
(Select a number from 1 to 5, where 1 is 'strongly disagree' and 5 is 'strongly agree'.)  
  
 
1  2  3  4  5 
 
Strongly disagree  Neither agree   Strongly agree 
    nor disagree 
 
 
Question 12 
 
To what extent do you agree with the following statement: 
 
“Our present rate of consumption can be maintained with few ecological 
problems” 
 
(Select a number from 1 to 5, where 1 is 'strongly disagree' and 5 is 'strongly agree'.)  
  
 
1  2  3  4  5 
 
Strongly disagree  Neither agree   Strongly agree 
    nor disagree 
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It is important to hear the views of as wide a range of people as possible so please 
complete the sections below ( your identity will remain anonymous). 
 
 
Gender (please tick as appropriate)      Male                                 Female 
 
 
Occupation of main income earner in the household (Please write in). 
 
 
Approximate annual household income before tax and other reductions.(Please tick 
as appropriate). 
 
Below 20K a year                    Between 20K and 40K                  Above 40K 

 
 
 
 
Thank you for completing this survey. If you would like to learn about the 
aggregated results please supply an email  or postal address. This is not a 
requirement : you will not be contacted for any other reason; your address 
will not be passed to others; your address will not be stored with the data 
and will be deleted when the results have been analysed. 
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Appendix C:  Revised questionnaire used in national sample 
 
 
 
Energy use survey 
 
Overview of the survey 
 
This survey asks you to consider what choices you would make upon the 
implementation of a Carbon taxation scheme. 
 

Carbon taxation is designed to get the country to reduce its carbon dioxide (or 
'carbon') emissions in order to combat climate change. Carbon emissions from 
individuals arise from actions such as driving a car, flying on holiday, heating a home 
and using domestic appliances.  
 
This study is being carried out by researchers at Oxford University and the University 
of Bath, interested in energy policy. You may withdraw from the study at any point. 
Completing all answers to this survey is considered consent to use data provided. All 
data will be treated anonymously, and with full confidentiality.  
 
Please read the following carefully to enable you to complete the rest of the survey. 
 
Carbon taxation   
 
A new carbon tax would mean that whenever people buy petrol, diesel, electricity, 
coal, heating oil, gas or a flight to go on holiday, they would have to pay the 
additional tax. The idea is that the tax would encourage people to use fuel more 
efficiently and use less overall. 
  
The average amount of carbon emitted per person in the UK is about 5000 kilograms 
(i.e. 5 tonnes). For the purpose of this survey, we will assume that the level of a 
carbon tax would be set at £100 per 1000 kilograms (i.e. a carbon tax would cost the 
average person an extra £500 per year if consumption remained the same as it is 
now). 
 
 
Questions in the survey 
 
We would like you to consider your personal car use (i.e. not business use), the 
heating in your home and your use of household appliances. 
 
Please answer the questions in this survey as you think you would under a real 
carbon taxation system. 
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Question 1 – car use 
 
 
Taking into account the average performance of cars on the road, it has been 
calculated that 1000 miles of driving would result in an additional cost via a carbon 
tax scheme of around £35. 
 
For every 1000 mile reduction in the amount you travel in your car for personal use, 
you would therefore pay £35 less of the new carbon tax.  
 
The average UK car is driven 10,000miles per year.  Reducing mileage will mean 
taking alternative transport options such as walking, cycling, car sharing or public 
transport 
As a guideline, 1000 miles relates to around 5 return journeys from London to Bristol, 
or 200 short journeys by car (e.g. to the supermarket). 
 
Under the circumstances described by how much would you reduce the 
personal mileage you travel in your car over one year? (Please circle your 
chosen answer) 
 

• I would not reduce my travel 

• I would reduce my travel by the following number of miles per year: 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1000 

More than 1000 (please roughly state the number of miles) 

______________ 
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Question 2 – home heating 
 
It has been calculated that every 1ºC of your room heating thermostat would result in 
an additional cost via a carbon tax scheme of around £30, over the course of a year. 
For example, a home heated to 20º would pay £30 less carbon tax than one heated 
to 21º. 
 
For every 1ºC reduction of your thermostat, you would therefore pay £30 less of the 
new carbon tax. 
 
Average room temperatures are 21ºC. Temperature preferences vary considerably 
between individuals.  As a rule of thumb, reducing by 1ºC may mean you feel slightly 
cooler; 2ºC will possibly require an extra layer of clothing; 3ºC will be noticeably 
cooler and might require a warmer layer.  
 
Under the circumstances described by how much would you turn down your 
room thermostat? 
 

• I would not turn it down 

• I would lower my thermostat by:   

1ºC 

2ºC 

3ºC 

More than 3ºC 
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Question 3 – washing machine 
 
It has been calculated that the difference between a 40º setting and a 60º setting on 
the average washing machine is equivalent to an additional cost via a carbon tax 
scheme of around £10 (over the course of a year).  
 
For every 10º reduction in the temperature of your wash – if the change were made 
for all washes over the year – you would therefore pay £5 less of the new carbon tax.  
 
The effectiveness of lowering temperature varies between appliances and washing 
powders.  Innovative washing powders s are increasingly available to clean at lower 
temperatures. Reducing the temperature by up to 10ºC is unlikely to make much 
difference to the cleanliness of your washing. Reducing by 20ºC or more might not 
clean well-soiled clothes.  
 
Assuming your machine has capability to be set at any temperature (i.e. at all 
temperatures between 20º and 60º), under the circumstances described, how 
many degrees lower would you set the temperature? 
 

• I would not turn down my thermostat 

• I would turn my thermostat down by: 

10ºC 

20ºC 

30ºC 

More than 30º 

 
 
Question 4 – personal computers 
 
It has been calculated that a personal computer or laptop when left on 'standby' (not 
in use but still plugged into an electricity supply) would result in an additional cost via 
a carbon tax scheme of £3 per machine over the course of a year.  
 
For every personal computer or laptop which are always kept unplugged when not in 
use you would therefore pay on average £3 less over a year under the new carbon 
tax. 
  
Unplugging a machine might mean that the next time you want to use it you need to 
wait longer before it is ready for work  
 
How many PC and Laptops do you have in your home? ___ 
 
Under the circumstances described would you: 
 

• Always leave all the machine/s on ‘standby’ 

• Unplug the machine/s 50% of the time OR unplug 50% of the machines  

• Always unplug all the machine/s 
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Question 5 – television 
 
It has been calculated that a modern television when left on 'standby' (turned off but 
with a ‘red light’ on) would result in an additional cost via a carbon tax scheme of £2 
per television over the course of a year.  
 
For every television turned off when not in use (and not on standby) you would 
therefore pay on average £2 less over a year under the new carbon tax. 
  
When a television is turned off (and not put on stand by) you cannot turn it on using 
the remote control instead you would need to press a button on the machine itself.  
 
How many televisions do you have in your home? ___ 
 
Under the circumstances described would you: 
 

• Always leave all the television/s on ‘standby’ 

• Turn off the television/s 50% of the time OR turn off 50% of the televisions I 

have 

• Always turn off all my television/s 

 
 
Question 6 - strawberries 
 
Importing food by air freight is more carbon intensive than transporting locally grown 
food. On average importing strawberries from South Africa results in an additional 
15kg of carbon emissions per kg of strawberries compared to UK grown strawberries 
(this is equal to £1.5 of the new carbon tax for every imported Kg of strawberries). 
However, as food is not covered by carbon tax, buying strawberries will NOT result in 
ANY increase in your carbon tax. 
 
Strawberries can now be found all year around in the Supermarkets. UK grown 
seasonal strawberries can only be found in shops between June and August. 
 
Given this information you would: 
 

• Buy strawberries all year a round 

• Buy strawberries only in season when they are grown locally   

• You don’t buy strawberries at all 
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Question 7 – Dairy produce 
 
On average the embedded carbon in a litre of dairy produce (milk, yoghurt and 
cream) is 1.2kgCO2 (this is equal to £0.12 of the new carbon tax for every litre of 
dairy produce).   Embedded carbon is the amount of carbon emissions related to the 
process of manufacturing a litre of such products. This includes, for example, the 
carbon emitted while transporting the milk, pasteurising it, etc. However as food is 
not covered by carbon tax, no matter how much milk you buy, there will be NO 
increase in your carbon tax. 
 
How many litres of dairy produce do you consume in a week? _____ 
 
Given this information you would: 
 

• Not change your dairy consumption 

• Reduce your dairy consumption by 10% 

• Reduce your dairy consumption by 20% 

• Reduce your dairy consumption by 30% 

• Reduce your dairy consumption by 40% 

• Reduce your dairy consumption by +50% 

 
 
Question 8 
 
Approximately how many miles do you travel in your car for personal use (i.e. not for 
business)?  (please answer whichever time interval is easiest) 
 
 
........  I don’t drive   OR 
 
........  miles per week  OR 
 
……. miles per month  OR 
 
……. miles per year 
 
 
 
Question 9 
 
Approximately what is your household’s combined bill for gas and electricity? 
 
£........ per month  OR 
 
£……. per quarter OR 
 
£ …… per year 
 
Number of adults in household  ............. 
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Question 10 
 
To what extent have you already reduced your personal car mileage because of 
concerns about the environment?  
(Select a number from 1 to 5, where 1 is 'not at all' and 5 is 'a large extent'.)  
 
 
1  2  3  4  5 
 
Not at all   Somewhat   A large extent 
 
 
 
Question 11 
 
To what extent have you already reduced your home energy use (i.e. electricity and 
gas) because of concerns about the environment? 
(Select a number from 1 to 5, where 1 is 'not at all' and 5 is 'a large extent'.)  
 
 
1  2  3  4  5 
 
Not at all   Somewhat   A large extent 
 
 
 
Question 12 
 
How concerned, if at all, are you about climate change?  
(Select a number from 1 to 5, where 1 is 'not at all' and 5 is 'a large extent'.)  
 
 
1  2  3  4  5 
 
Not at all   Somewhat   A large extent 
 
 
 
Question 13 
 
To what extent do you agree with the following statement: 
 
“I feel jointly responsible for climate change” 
 
(Select a number from 1 to 5, where 1 is 'strongly disagree' and 5 is 'strongly agree'.)  
 
 
1  2  3  4  5 
 
Strongly disagree  Neither agree   Strongly agree 
    nor disagree 
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Question 14 
 
To what extent do you agree with the following statement: 
 
“Future resource shortages will be solved by technology” 
 
(Select a number from 1 to 5, where 1 is 'strongly disagree' and 5 is 'strongly agree'.)  
  
 
1  2  3  4  5 
 
Strongly disagree  Neither agree   Strongly agree 
    nor disagree 
 
 
Question 15 
 
To what extent do you agree with the following statement: 
 
“Our present rate of consumption can be maintained with few ecological 
problems” 
 
(Select a number from 1 to 5, where 1 is 'strongly disagree' and 5 is 'strongly agree'.)  
  
 
1  2  3  4  5 
 
Strongly disagree  Neither agree   Strongly agree 
    nor disagree 
 
 

It is important to hear the views of as wide a range of people as possible so please 
complete the sections below (your identity will remain anonymous). 
 
 
Gender (please tick as appropriate)      Male                                 Female 
 
 
Occupation of main income earner in the household (Please write in). 
 
Approximate annual household income before tax and other reductions. (Please tick 
as appropriate). 
 
Below 20K a year                    Between 20K and 40K                  Above 40K 

 
 

Thank you for completing this survey. If you would like to learn about the aggregated 
results please supply an email or postal address. This is not a requirement: you will 

not be contacted for any other reason; your address will not be passed to others; 
your address will not be stored with the data and will be deleted when the results 

have been analysed. 
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Energy use survey 
 
Overview of the survey 
 
This survey asks you to consider what choices you would make upon the 
implementation of a new fuel and energy taxation scheme. 
 

This study is being carried out by researchers at Oxford University and the University 
of Bath, interested in energy policy. You may withdraw from the study at any point. 
Completing all answers to this survey is considered consent to use data provided. All 
data will be treated anonymously, and with full confidentiality.  
 
Please read the following carefully to enable you to complete the rest of the survey. 
 
 
A new taxation scheme 
 
Imagine that the government has decided to impose a new fuel and energy taxation 
scheme. This would mean that whenever people buy petrol, diesel, electricity, coal, 
heating oil, gas or a flight to go on holiday, they would have to pay the additional tax.  
 

 
Questions in the survey 
 
We would like you to consider your personal car use (i.e. not personal business use), 
the heating in your home and your use of household appliances. 
 
Please answer the questions in this survey as you think you would under a real fuel 
and energy taxation scheme, as described. 
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Question 1 – car use 
 
Taking into account the average performance of cars on the road, it has been 
calculated that 1000 miles of driving would result in an additional cost via the new tax 
scheme of around £35. 
 
For every 1000 mile reduction in the amount you travel in your car for personal use, 
you would therefore pay £35 less of the new tax. 
 
 
The average UK car is driven 10,000miles per year.  Reducing mileage will mean 
taking alternative transport options such as walking, cycling, car sharing or public 
transport 
As a guideline, 1000 miles relates to around 5 return journeys from London to Bristol, 
or 200 short journeys by car (e.g. to the supermarket). 
 
Under the circumstances described by how much would you reduce the 
personal mileage you travel in your car over one year? (Please circle your 
chosen answer) 
 

• I would not reduce my travel 

• I would reduce my travel by the following number of miles per year: 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1000 

More than 1000 (please roughly state the number of miles) 

______________ 
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Question 2 – home heating 
 
It has been calculated that every 1ºC of your heating and boiler thermostat would 
result in an additional cost via the new tax scheme of around £30, over the course of 
a year. For example, a home heated to 20º would pay £30 less tax than one heated 
to 21º. 
 
For every 1ºC reduction of your thermostat, you would therefore pay £30 less of the 
new  tax. 
 
Average room temperature is 21ºC. Temperature preferences vary considerably 
between individuals.  As a rule of thumb, reducing by 1ºC may mean you feel slightly 
cooler; 2ºC will possibly require an extra layer of clothing; 3ºC will be noticeably 
cooler and might require a warmer layer.  
 
Under the circumstances described by how much would you turn down your 
room thermostat? 
 

• I would not turn it down 

• I would lower my thermostat by:   

1ºC 

2ºC 

3ºC 

More than 3ºC 
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Question 3 – washing machine 
 
It has been calculated that the difference between a 40º setting and a 60º setting on 
the average washing machine is equivalent to an additional cost via the new tax 
scheme of around £10 (over the course of a year).  
 
For every 10º reduction in the temperature of your wash – if the change were made 
for all washes over the year – you would therefore pay £5 less of the new tax.  
 
The effectiveness of lowering temperature varies between appliances and washing 
powders.  Innovative washing powders s are increasingly available to clean at lower 
temperatures. Reducing the temperature by up to 10ºC is unlikely to make much 
difference to the cleanliness of your washing. Reducing by 20ºC or more might not 
clean well-soiled clothes.  
 
Assuming your machine has capability to be set at any temperature (i.e. at all 
temperatures between 20º and 60º), under the circumstances described, how 
many degrees lower would you set the temperature? 
 

• I would not turn down my thermostat 

• I would turn my thermostat down by: 

10ºC 

20ºC 

30ºC 

More than 30º 

 
 
Question 4 – personal computers 
 
It has been calculated that a personal computer or laptop when left on 'standby' (not 
in use but still plugged into an electricity supply) would result in an additional cost via 
a the new tax scheme of £3 per machine over the course of a year.  
 
For every personal computer or laptop which are always kept unplugged when not in 
use you would therefore pay on average £3 less over a year under the new tax. 
  
Unplugging a machine might mean that the next time you want to use it you need to 
wait longer before it is ready for work  
 
How many PC and Laptops do you have in your home? ___ 
 
Under the circumstances described would you: 
 

• Always leave all the machine/s on ‘standby’ 

• Unplug the machine/s 50% of the time OR unplug 50% of the machines  

• Always unplug all the machine/s 
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Question 5 – television 
 
It has been calculated that a modern television when left on 'standby' (turned off but 
with a ‘red light’ on) would result in an additional cost via the new tax scheme of £2 
per television over the course of a year.  
 
For every television turned off when not in use (and not on standby) you would 
therefore pay on average £2 less over a year under the new tax. 
  
When a television is turned off (and not put on standby) you cannot turn it on using 
the remote control, instead you would need to press a button on the machine itself.  
 
How many televisions do you have in your home? ___ 
 
Under the circumstances described would you: 
 

• Always leave all the television/s on ‘standby’ 

• Turn off the television/s 50% of the time OR turn off 50% of the televisions I 

have 

• Always turn off all my television/s 

 
 
Question 6 - strawberries 
 
Importing food by air freight requires more fuel than transporting locally grown food. 
On average importing strawberries from South Africa results in an additional 15kg of 
carbon emissions from the added fuel consumption per kg of strawberries compared 
to UK grown strawberries. However, as food is not covered by the new tax scheme, 
buying strawberries will NOT result in ANY increase under the new tax. 
 
Strawberries can now be found all year around in the Supermarkets. UK grown 
seasonal strawberries can only be found in shops between June and August. 
 
Given this information you would: 
 

• Buy strawberries all year a round 

• Buy strawberries only in season when they are grown locally   

• You don’t buy strawberries at all 
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Question 7 – Dairy produce 
 
On average the embedded carbon in a litre of dairy produce (milk, yoghurt and 
cream) is 1.2kgCO2. Embedded carbon is the amount of carbon emissions related to 
the energy consumed during the manufacturing of a litre of such products. This 
includes, for example, the carbon emitted while transporting the milk, pasteurising it, 
etc. However as food is not covered by the new tax scheme, no matter how much 
dairy produce you buy, there will be NO increase in your tax. 
 
How many litres of dairy produce do you consume in a week? _____ 
 
Given this information you would: 
 

• Not change your dairy consumption 

• Reduce your dairy consumption by 10% 

• Reduce your dairy consumption by 20% 

• Reduce your dairy consumption by 30% 

• Reduce your dairy consumption by 40% 

• Reduce your dairy consumption by +50% 

 
 
 
Question 8 
 
Approximately how many miles do you travel in your car for personal use (i.e. not for 
business)?  (please answer whichever time interval is easiest) 
 
 
........  I don’t drive   OR 
 
........  miles per week  OR 
 
……. miles per month  OR 
 
……. miles per year 
 
 
 
Question 9 
 
Approximately what is your household’s combined bill for gas and electricity? 
 
£........ per month  OR 
 
£……. per quarter OR 
 
£ …… per year 
 
Number of adults in household  ............. 
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Question 10 
 
To what extent have you already reduced your personal car mileage because of 
concerns about the environment?  
(Select a number from 1 to 5, where 1 is 'not at all' and 5 is 'a large extent'.)  
 
 
1  2  3  4  5 
 
Not at all   Somewhat   A large extent 
 
 
 
Question 11 
 
To what extent have you already reduced your home energy use (i.e. electricity and 
gas) because of concerns about the environment? 
(Select a number from 1 to 5, where 1 is 'not at all' and 5 is 'a large extent'.)  
 
 
1  2  3  4  5 
 
Not at all   Somewhat   A large extent 
 
 
 
Question 12 
 
How concerned, if at all, are you about climate change?  
(Select a number from 1 to 5, where 1 is 'not at all' and 5 is 'a large extent'.)  
 
 
1  2  3  4  5 
 
Not at all   Somewhat   A large extent 
 
 
 
Question 13 
 
To what extent do you agree with the following statement: 
 
“I feel jointly responsible for climate change” 
 
(Select a number from 1 to 5, where 1 is 'strongly disagree' and 5 is 'strongly agree'.)  
 
 
1  2  3  4  5 
 
Strongly disagree  Neither agree   Strongly agree 
    nor disagree 
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Question 14 
 
To what extent do you agree with the following statement: 
 
“Future resource shortages will be solved by technology” 
 
(Select a number from 1 to 5, where 1 is 'strongly disagree' and 5 is 'strongly agree'.)  
  
 
1  2  3  4  5 
 
Strongly disagree  Neither agree   Strongly agree 
    nor disagree 
 
 
Question 15 
 
To what extent do you agree with the following statement: 
 
“Our present rate of consumption can be maintained with few ecological 
problems” 
 
(Select a number from 1 to 5, where 1 is 'strongly disagree' and 5 is 'strongly agree'.)  
  
 
1  2  3  4  5 
 
Strongly disagree  Neither agree   Strongly agree 
    nor disagree 
 
 

It is important to hear the views of as wide a range of people as possible so please 
complete the sections below (your identity will remain anonymous). 
 
 
Gender (please tick as appropriate)      Male                                 Female 
 
 
Occupation of main income earner in the household (Please write in). 
 
Approximate annual household income before tax and other reductions. (Please tick 
as appropriate). 
 
Below 20K a year                    Between 20K and 40K                  Above 40K 

 
 

Thank you for completing this survey. If you would like to learn about the aggregated 
results please supply an email or postal address. This is not a requirement: you will 

not be contacted for any other reason; your address will not be passed to others; 
your address will not be stored with the data and will be deleted when the results 

have been analysed. 
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Energy use survey 
 
Overview of the survey 
 
This survey asks you to consider what choices you would make upon the 
implementation of a scheme termed Personal Carbon Allowances.  
 

'Personal Carbon Allowances' are designed to get the country to reduce its carbon 
dioxide (or 'carbon') emissions in order to combat climate change. Carbon emissions 
from individuals arise from actions such as driving a car, flying on holiday, heating a 
home and using domestic appliances. 
 
This study is being carried out by researchers at Oxford University and the University 
of Bath, interested in energy policy. You may withdraw from the study at any point. 
Completing all answers to this survey is considered consent to use the data provided. 
All data will be treated anonymously, and with full confidentiality.  
 
Please read the following carefully to enable you to complete the rest of the survey. 
 
Personal Carbon Allowances 
 
The idea of a Personal Carbon Allowances scheme is that each year, every person in 
the country would be given the same number of 'carbon credits' (their carbon 
allowance) which they would need to surrender  whenever they bought petrol, diesel, 
electricity, gas, coal, heating oil or a flight to go on holiday. 
 

People who used more than their allocation would have to buy extra credits. People 
who used less than their allocation could sell any spare credits. People could 
increase their spare credits, for example, by driving fewer miles in their car and 
reducing household energy consumption by heating their homes less, reducing the 
water temperature of washing machines and turning off domestic appliances when 
not in use.  
 
The average amount of carbon emitted per person in the UK is about 5000 kilograms 
(i.e. 5 tonnes). This survey therefore assumes that a real Personal Carbon 
Allowances scheme would give people 'carbon credits' to the value of 5000 units 
(though your personal consumption may be more than this or less). 
 
Your initial allocation of carbon credits would not cost you any money, but should you 
want to buy or sell credits the price would likely be set at around £100 per 1000 units 
(i.e. £100 per 1000kg). 
 
Questions in the survey 
 
We would like you to consider your personal car use (i.e. not business use), the 
heating in your home and your use of household appliances. 
 
Please answer the questions in this survey as you think you would under a real 
Personal Carbon Allowances scheme. If necessary, please refer back to the 
description of the scheme as you complete the survey. 
 



UK Energy Research Centre 82 

Question 1 – personal car use 
 
Taking into account the average performance of cars on the road, it has been 
calculated that 1000 miles of driving is equivalent to around 350 carbon units (about 
7% of your annual carbon allowance). 
 
For every 1000 mile reduction in the amount you travel in your car for personal use, 
you would therefore use approximately 350 units less of your 5000 unit allowance. 
This would be equivalent to about £35 to buy, sell or keep. 
 
The average UK car is driven 10,000 miles per year.  Reducing mileage will mean 
taking alternative transport options such as walking, cycling, car sharing or public 
transport 
As a guideline, 1000 miles relates to around 5 return journeys from London to Bristol, 
or 200 short journeys by car (e.g. to the supermarket). 
 
Under the circumstances described by how much would you reduce the 
personal mileage you travel in your car over one year? (Please circle your 
chosen answer) 
 

• I would not reduce my travel 

• I would reduce my travel by the following number of miles per year: 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1000 

More than 1000 (please roughly state the number of miles) 

______________ 
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Question 2 – home heating 
 
It has been calculated that every 1ºC of your heating and boiler thermostat is 
equivalent to around 300 carbon units over the course of a year (about 6% of your 
annual carbon allowance). For example, a home heated to 20ºC would use 300 
carbon units less than one heated to 21ºC. 
 
For every 1ºC reduction of your thermostat, you would therefore be using 
approximately 300 units less of your 5000 unit allowance. This would be equivalent to 
about £30 to buy, sell or keep. 
 
Average room temperature is 21ºC. Temperature preferences vary considerably 
between individuals.  As a rule of thumb, reducing by 1ºC may mean you feel slightly 
cooler; 2ºC will possibly require an extra layer of clothing; 3ºC will be noticeably 
cooler and might require a warmer layer.  
 
Under the circumstances described by how much would you turn down your 
room thermostat? 
 

• I would not turn it down 

• I would lower my thermostat by:   

1ºC 

2ºC 

3ºC 

More than 3ºC 
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Question 3 – washing machine 
 
It has been calculated that the difference between a 40º setting and a 60º setting on 
the average washing machine is equivalent to around 100 carbon units over the 
course of a year (about 2% of your annual carbon allowance).  
 
For every 10º reduction in the temperature of your wash – if the change were made 
for all washes over the year – you would therefore be using approximately 50 units 
less of your 5000 unit allowance. This would be equivalent to about £5 to buy, sell or 
keep. 
 
The effectiveness of lowering temperature varies between appliances and washing 
powders.  Innovative washing powders are increasingly available to clean at lower 
temperatures. Reducing the temperature by up to 10ºC is unlikely to make much 
difference to the cleanliness of your washing. Reducing by 20ºC or more might not 
clean well-soiled clothes.  
 
Assuming your machine has capability to be set at any temperature (i.e. at all 
temperatures between 20º and 60º), under the circumstances described, how 
many degrees lower would you set the temperature? 
 

• I would not turn down my thermostat 

• I would turn my thermostat down by: 

10ºC 

20ºC 

30ºC 

More than 30º 

 
Question 4 – personal computers 
 
It has been calculated that a personal computer or laptop when left on 'standby' (not 
in use but still plugged into an electricity supply) is equivalent to around 30 carbon 
units over the course of a year.  
 
For every personal computer or laptop which are always kept unplugged when not in 
use you would therefore be using an average of 30 units less of your 5000 unit 
allowance (about 0.6% of your annual carbon allowance). This would be equivalent 
to about £3 to buy, sell or keep (for each machine). 
 
Unplugging a machine might mean that the next time you want to use it you need to 
wait longer before it is ready for work  
 
How many PC and Laptops do you have in your home? ___ 
 
Under the circumstances described would you: 
 

• Always leave all the machine/s on ‘standby’ 

• Unplug the machine/s 50% of the time OR unplug 50% of the machines  

• Always unplug all the machine/s 
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Question 5 – television 
 
It has been calculated that a modern television when left on 'standby' (turned off but 
with a ‘red light’ on) is equivalent to around 20 carbon units over the course of a year.  
.  
 
For every television turned off when not in use (and not on standby) you would 
therefore be using an average of 20 units less of your 5000 unit allowance (about 
0.4% of your annual carbon allowance). This would be equivalent to about £2 to buy, 
sell or keep (for each machine). 
  
When a television is turned off (and not put on standby) you cannot turn it on using 
the remote control, instead you would need to press a button on the machine itself.  
 
How many televisions do you have in your home? ___ 
 
Under the circumstances described would you: 
 

• Always leave all the television/s on ‘standby’ 

• Turn off the television/s 50% of the time OR turn off 50% of the televisions I 

have 

• Always turn off all my television/s 

 
 
Question 6 - strawberries 
 
Importing food by air freight is more carbon intensive than transporting locally grown 
food. On average importing strawberries from South Africa results in an additional 
15kg of carbon emissions per kg of strawberries compared to UK grown strawberries 
(this is equal to 0.3% of your annual carbon allowance, which is worth £1.50, for 
every imported Kg of strawberries). However, as food is not covered by personal 
carbon allowances, buying strawberries will NOT result in ANY of your carbon units 
being surrendered. 
 
Strawberries can now be found all year around in the Supermarkets. UK grown 
seasonal strawberries can only be found in shops between June and August. 
 
Given this information you would: 
 

• Buy strawberries all year a round 

• Buy strawberries only in season when they are grown locally   

• You don’t buy strawberries at all 
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Question 7 – Dairy produce 
 
On average the embedded carbon in a litre of dairy produce (milk, yoghurt and 
cream) is 1.2kgCO2. (this is equal to 0.025% of your annual carbon allowance, which 
is worth £0.12, for every litre of dairy produce).   Embedded carbon is the amount of 
carbon emissions related to the process of manufacturing a litre of such products. 
This includes, for example, the carbon emitted while transporting the milk, 
pasteurising it, etc. As food is not covered by personal carbon allowances, however 
much milk you buy, NONE of your carbon units will need surrendering. 
 
How many litres of dairy produce do you consume in a week? _____ 
 
Given this information you would: 
 

• Not change your dairy consumption 

• Reduce your dairy consumption by 10% 

• Reduce your dairy consumption by 20% 

• Reduce your dairy consumption by 30% 

• Reduce your dairy consumption by 40% 

• Reduce your dairy consumption by +50% 

 
 
 
Question 8 
 
Approximately how many miles do you travel in your car for personal use (i.e. not for 
business)?  (please answer whichever time interval is easiest) 
 
 
........  I don’t drive   OR 
 
........  miles per week  OR 
 
……. miles per month  OR 
 
……. miles per year 
 
 
 
Question 9 
 
Approximately what is your household’s combined bill for gas and electricity? 
 
£........ per month  OR 
 
£……. per quarter OR 
 
£ …… per year 
 
Number of adults in household  ............. 
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Question 10 
 
To what extent have you already reduced your personal car mileage because of 
concerns about the environment?  
(Select a number from 1 to 5, where 1 is 'not at all' and 5 is 'a large extent'.)  
 
 
1  2  3  4  5 
 
Not at all   Somewhat   A large extent 
 
 
 
Question 11 
 
To what extent have you already reduced your home energy use (i.e. electricity and 
gas) because of concerns about the environment? 
(Select a number from 1 to 5, where 1 is 'not at all' and 5 is 'a large extent'.)  
 
 
1  2  3  4  5 
 
Not at all   Somewhat   A large extent 
 
 
 
Question 12 
 
How concerned, if at all, are you about climate change?  
(Select a number from 1 to 5, where 1 is 'not at all' and 5 is 'a large extent'.)  
 
 
1  2  3  4  5 
 
Not at all   Somewhat   A large extent 
 
 
 
Question 13 
 
To what extent do you agree with the following statement: 
 
“I feel jointly responsible for climate change” 
 
(Select a number from 1 to 5, where 1 is 'strongly disagree' and 5 is 'strongly agree'.)  
 
 
1  2  3  4  5 
 
Strongly disagree  Neither agree   Strongly agree 
    nor disagree 
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Question 14 
 
To what extent do you agree with the following statement: 
 
“Future resource shortages will be solved by technology” 
 
(Select a number from 1 to 5, where 1 is 'strongly disagree' and 5 is 'strongly agree'.)  
  
 
1  2  3  4  5 
 
Strongly disagree  Neither agree   Strongly agree 
    nor disagree 
 
 
Question 15 
 
To what extent do you agree with the following statement: 
 
“Our present rate of consumption can be maintained with few ecological 
problems” 
 
(Select a number from 1 to 5, where 1 is 'strongly disagree' and 5 is 'strongly agree'.)  
  
 
1  2  3  4  5 
 
Strongly disagree  Neither agree   Strongly agree 
    nor disagree 
 
 

It is important to hear the views of as wide a range of people as possible so please 
complete the sections below (your identity will remain anonymous). 
 
 
Gender (please tick as appropriate)      Male                                 Female 
 
 
Occupation of main income earner in the household (Please write in). 
 
Approximate annual household income before tax and other reductions. (Please tick 
as appropriate). 
 
Below 20K a year                    Between 20K and 40K                  Above 40K 

 
 

Thank you for completing this survey. If you would like to learn about the aggregated 
results please supply an email or postal address. This is not a requirement: you will 

not be contacted for any other reason; your address will not be passed to others; 
your address will not be stored with the data and will be deleted when the results 

have been analysed. 
  

 

 


