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In the great debates over climate change there is always a ghost at the banquet—or is it an elephant in the room? It is the “lifestyle” question:  will we be obliged to change our aspirations, habits and patterns of life in fundamental ways? Or to put it less menacingly, would it be best if we did so?
 It hardly needs to be said that serious suggestions of lower (or even limited growth in) material standards go against the grain of the modern consumer project, and are unwelcome to governments everywhere, not to mention their electorates. It is unsurprising then, that the vast bulk of policy, investment and research goes into ‘technical’ means of reducing carbon intensity that leave our customary ways of life, and dreams for the future, substantially unchanged: vide, most of this book. 
The UK policy context is well known: the government, prompted by a Royal Commission report (RCEP 2000), has set a target of 60% reduction of greenhouse gas emissions by 2050, relative to 1990 (HM Government White Paper 2003). This target is based on the assumption that 550ppm of carbon-dioxide equivalent (CO2e) greenhouse gases is a ‘safe’ atmospheric level. As of this writing, opinion seems to be moving towards the view that 450ppm CO2e is a more prudent level, with the implication that an 80% reduction will be required for the UK, and sooner. This view has the authority of the UN-sponsored Intergovernmental Panel on Climate Change (IPCC 2005) and will be referred to below as the ‘IPCC target’.  Achieving this would require policies that go far beyond Business As Usual. 

It should be acknowledged that Business As Usual does deliver something. ‘Energy intensity’—level of emissions per unit of economic output—does tend to go down (Kaufman 2004; Harper and Todd 2004). Yet in spite of steady reductions in both energy- and carbon-intensity (Boyle et al. 2003), the crucial indictor—actual carbon emissions—declines only slowly if at all (DEFRA 2006), and remains stubbornly resistant to the nosedives prescribed by climate scientists. The ‘scale factors’, broadly summarised by the Gross Domestic Product, are simply growing too fast
. Unless intensity-reduction starts to perform much better than it has in the last 20 years, we are mathematically obliged to pay more attention to the matter of aspirations and lifestyles.  Along with the distributional question of who gets to consume how much, both within British society and across the world, this seems to be a bullet we will have to bite sooner or later (Meyer and Hildyard 1997). Why not sooner?
Who should take the initiative here? Naturally we look to government and the business sector to institute reductions in carbon intensity, but as we have already noted, their performance to date does not match requirements.  When it comes to cultural and lifestyle changes the prospects are even worse. Neither business nor government would easily accept that it falls within their remit to mandate lifestyle changes for individual households. Further, their scope for action is severely constrained by institutional inertia, complex stakeholder pressures, risks to competitiveness, off-shoring, and fear of electoral backlash. 
Inevitably the spotlight must shift to households (Noorman and Uiterkamp 1998).  In a democratic market-based society, ultimately everything—production, services, government functions—is done, however indirectly, for the benefit of consumers, most of whose consumption takes place in the framework of a family unit, or more generally, a household. So as a matter of principle most of the consequences of consumption are ultimately the responsibility of households. Naturally most householders do not see it that way! But some do, and I would like to focus particularly on the subset of innovating households that do accept a large measure of responsibility for ‘their’ carbon emissions, and which seek creative ways to reduce them by unilateral actions within their own sphere of influence.  
What share of emissions can usefully be attributed to households?  The answer I would like to offer is sources where households have a critical choice in the matter that cannot be easily made in other sectors. Consider the following breakdown of greenhouse gas emissions
 attributed to different parts of the economy by the Office of National Statistics, including imports  (Francis 2004):

	
	All UK, Mt per year
	Per Household, t per year
	Per Head, t per year

	Household energy
	100
	4
	1.7

	Personal mobility
	150
	6
	2.5

	Food, goods and services
	340
	13.6
	5.6

	Investment and infrastructure
	130
	5.2
	2.2

	TOTAL
	720
	28.8
	12


About 35% of the total is directly emitted by householders for household energy and transport. Clearly when you boil an egg on the gas-stove energy is being used, and CO2 emitted right under your nose. It is only a mite less direct when the gas central heating fires up or you start the car. With electricity the actual emissions are obviously remote, but can be related accurately to actual usage, as we know from our fuel bills. To what degree can we say these emissions are the ‘responsibility of’ householders? 
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Figure 1, based on dated statistics
 but probably robust enough (Dresner and Ekins 2004), shows house-energy carbon emissions as a function of income decile for households of equivalent size. This particular category of emissions varies rather little across income classes, but varies enormously within each class.  To a certain extent this reflects life-cycle stages and household composition, but these factors cannot account for such a large ratio (>3) between the 20th and 80th emission percentiles (the difference between the 10th and 90th percentiles would be even greater). There is a strong suggestion here that ‘habitual low-carbon patterns of domestic life’ can reduce emissions by 50% or more without any special effort or specific measures. Imagine then what can be done with greater awareness, judicious behavioural shifts, and appropriate technical support. 
 In contrast, personal transport is much better-correlated with income, with the top quintile of earners travelling about three times further than the bottom quintile (Department of Transport 2005; Korbetis et al 2006). A great deal of contemporary travelling is a ‘secondary good’, inessential  for normal life but something you do with extra disposable income, including long commutes. In both these cases, then—house energy and transport energy—the level of emissions is largely a matter of personal choice, and can be properly regarded as the responsibility of householders. The business sector, however, can reasonably be expected to take principal responsibility for freight carriage and for trips carried out on behalf of an employer.
Now consider the other items in Table 1. Carbon emissions associated with food, goods, capital stock, investment and services, are indirect; that is, they are remote from the actual user. Clearly energy is used, and emissions generated, but it is harder to attribute a given level of emissions to a particular product or service, or particular actors. Part of this—direct government functions and the major infrastructure of the economy, schools, hospitals, roads, armed forces, public services etc—is completely beyond the direct control of householders or indeed the business sector. This part of the total emissions should then properly be attributed to the government. What about the private sector itself? Although businesses like to pretend they simply respond to consumer demand, they too have choices that are hidden from, and uncontrollable by, consumers, especially regarding the manner in which goods are created and delivered. They must therefore accept responsibility for a certain proportion of indirect emissions. But not all: most of the food, goods and services that householders buy are not strictly essential. As with transport, a large proportion are ‘secondary goods’, inessential cultural items the purchase of which increases rapidly with income. If these are choices made by householders, they must take responsibility for them. 

Having looked at many attempts to track the pattern of carbon emissions through the UK economy
, it seems to me that the ‘responsibilities’, judged by the loci of choice, are disposed approximately as follows:
Direct use (basically consumers’ responsibility, with a minor business element) 30%

Indirect (basically consumers’ expenditure and purchasing choices (30%)

Indirect (responsibility of the business sector) 20%

Infrastructure (responsibility of government) 20%

Of course the government always holds the ring, or should. In principle it can influence choices in any of these spheres through a vast range of legal, financial and ideological instruments. It should participate actively in appropriate international agreements. It should use its unique access to information to look well ahead, engage the public in honest debate and seek benignly to carrot-and-stick everybody in the right direction. 
The business sector too, could in principle make a major difference by, on the one hand cleaning up its own operational acts, and on the other providing appropriate products and services that allow consumers to reduce their emissions (Hawken et al 1999). For example, the dark arts of ‘persuading people to want something they don’t really need’ could be re-directed to the promotion of low-carbon products (Cyberium 2006). Yet it would be rash to expect too much in the way of unilateral contributions from the business sector: this is simply not its job. It is the motor of the economy, not the steering wheel. 
 We should not neglect other influential ‘estates’: the media, the universities and the institutions of civil society. Taken together, these and the government and business sectors could be considered the ‘Public Sphere’. Within all parts of the public sphere there are dynamic, creative and courageous elements striving to link up and move forward. They all have essential roles to play, and can all influence household consumption. 
But in the end most of the ‘loci of choice’ lie with households. True, most householders will find this uncomfortable and habitually look to the public sphere to take most of the strain; but here I want to focus on households that have, as it were, lost faith in the ability of the Big Players even to fulfil their own proper role, much less bring about a full-fledged top-down technical solution. Such households are ready to roll up their sleeves and get on with it, irrespective of what government or industry might do.  They often ask this kind of question: “If all 3 billion households [of the mid 21st century] lived like this, would it stabilise emissions below the critical level”? Or to put it another way, to each prospective new technology or pattern of life they apply a simple but resonant touchstone: “What if everyone did it?”.
For the rest of this chapter, therefore, I shall focus on what individual householders can accomplish, either by household-scale low-carbon technologies, community-scale technologies, or by the adoption of low-carbon behaviours.
 If householders take full responsibility for per capita national emissions onto their own shoulders, what is their ‘sustainable fair share’? In the roundest of numbers, for the UK 2050 standard is it around 4 tonnes CO2e per head per year, and 2 tonnes for the IPCC standard (Francis 2004; Hillman 2004).

I would like to explore these questions through some speculative scenarios focusing on the year 2030. I choose this date because it is not really so far away—closer in fact than the shadowy era when many of the contributors to this book first started thinking about these matters—so we can make plausible guesses about the likely technical and political possibilities. At the same time it is a useful stepping-stone to the signal year 2050 which is the focus of so many targets and strategies.

Imagine two hypothetical British households of 2030, each striving to get below the target levels. For the sake of representativeness, both the hypothesised households have two adults and two teenage children, so their household targets are (in round figures) 16 tonnes per year for the UK 2050 standard, and 8 tonnes for the IPCC standard.
 How do they perform in terms of carbon emissions? Let’s assume they can both benefit somewhat from expected improvements in technology and infrastructure. 
The first household is generously resourced and insists on maintaining customary ‘bourgeois’  living standards. It is able to buy virtually any low-carbon goods or systems applicable at the household scale. I shall call them Well-Off Techie environmentalists or WOTs. The other imaginary household has modest resources and chooses an almost entirely cultural route to sustainability.  I shall call them Low-Income Lifestyle environmentalists or LILs.
THE WOT HOUSEHOLD

Its wealth and disposable income are in the ninth decile, with assets around £500,000 and post-tax income around £50,000 a year (using 2006 pounds, Institute for Fiscal Studies 2006). It has a custom-made ‘eco-house’, super-insulated with advanced glazing and smart heating-controls. It is generously-sized. ‘Normal’ comfort standards are maintained throughout the year. Appliances are of optimum efficiency and also controlled by smart systems including load management. The household has two vehicles, a lightweight ‘hypercar’ of the kind proposed by Amory Lovins of the Rocky Mountain Institute (RMI 2006) running on a mixture of fossil and biofuels, clocking up 15000km a year, and an electric car using Green Tariff electricity doing 4000km a year. Other trips are by bicycle, and public transport at 5000 km per person per year. The house is stocked with high-quality, long-lasting furniture and other goods using as far as possible sustainable-source materials. On-line information and ‘electronic paper’ really have (at last) replaced a great deal of printed matter. Food is virtually all organic, but conventionally sourced, principally from supermarkets, although much of their food is ordered on-line and delivered. They have a private garden of 200m2, used for recreation. Two holidays by air are taken each year, one of 2000km return trip, the other of 6,000km. Travel for business is not included.
How far have they got towards sustainability, in comparison with today’s average? 

Some things evidently can be ‘fixed’ by household-scale technology. The Passivhaus standard (Passivhaus 2005) in Germany, or the AECB’s Silver standard (AECB 2006) in the UK are clearly achievable, if expensive. That is however what we expect of wealthy environmentalists: that they can reduce their impacts by sheer main force of selective spending. In the hypothetical case considered here, they have indeed achieved a massive reduction in house energy. It could easily be reduced to under 2t (Heating 400kg, water heating 600kg, cooking lights and appliances 800kg). A ‘hypercar’ using conventional fuels achieves twice the conventional mileage, but this is after all a well-heeled household with two cars, and the expected mileage would be quite high. If the hypercar achieves 50g/km—‘normal’ vehicles rate between 120-200g/km—this gives a total of 1250kg per year on conventional fuels. Amory Lovins envisages the hypercar eventually running on hydrogen. Probably by 2030 wealthy households will be able to purchase biofuels or even renewably-generated hydrogen on the open market. Let us suppose they are able to meet half their fuel demand from renewable sources, giving 750kg.for the hybrid. By 2030 Green Tariff electricity might really mean something, so again 50g/km would be a reasonable guess for the electric vehicle. The total would be 1500kg for cars, not a bad reduction.  Then there is public transport. Wealthy families tend to travel a fair amount by train. Users cannot unilaterally alter the impact per km travelled, although probably by 2030 there would be a substantial renewable element for public transport. The expected emissions would be about 400kg, giving a total of 1150kg for surface transport, relative to today’s average of 5t for four persons.  Again this looks good. Air travel, however, is a much harder nut to crack: This is a category particularly reflective of household income, but we have assumed the household takes only two plane trips of middling distance. There is no technical fix in prospect available even to the wealthiest (Upham et al. 2003). Even the much-vaunted hydrogen, used as an aircraft fuel, might not help much, injecting water vapour into the upper atmosphere just as conventional fuels do now. Let us suppose however that efficiencies have improved, and emissions per kilometre are somewhat lower by 2030, at 2t per head or 8 for the household. We shall not count work-related trips, which fall into another part of our carbon statistics.
The emissions attributable to household goods, both durable and consumable, are difficult to calculate. According to the Office of National Statistics (Francis 2004) household goods account for about 1.3 tCO2e per head, and leisure goods and services around 1.6t. For a 4-person household, that is 11.6 t per year.
 What does the wealthy household do if it wants to unilaterally buy low carbon goods and services? In general household emissions are positively correlated with income, so we would expect the default value to be considerably higher than the present average. The WOTs  are unlikely to spend less—virtually  all households spend what they get—but they would spend artfully, on durable products made from sustainable materials. Nothing but the best! They would probably substitute many services for goods, and take advantage of Product Service Systems (UNEP 2003). They would doubtless dutifully separate waste for recycling, but probably not re-use or repair very much. Let us assume, generously, that this could more than halve the expected emissions, to 5t.  
Food is another problem area for technical fixes: by simple purchasing choices they could eat mostly organic food, and this would reduce carbon emissions through reduced fertiliser use and N2O emissions from soil (Pretty 2005).
 However with a conventional diet they would still indirectly emit from food production, particularly from animal products processing and transport. Composting organic wastes and growing some vegetables in their own garden would make only a small dent in the total because fresh fruit and vegetables are already low-carbon items. It is hard to see how they could get below 8t from food alone, without a radical change of diet, basically eating much less meat, fish and dairy products.
Their total emissions are therefore just over 24 tonnes per year. To this we have to add the fixed element that represents investment in the UK economy and its infrastructure, that we all have access to, and is beyond any direct influence by consumers. We have calculated this at a minimum to be 2.2t per head, or 8.8 for the household. By 2030 we might expect this to have been reduced by general decarbonisation policies to perhaps 1.75 tonne per head or 7 for the household. This gives a grand total of  31 tonnes.  To get down anywhere close to the UK target level of 16, and a fortiori the ‘real’ target of 8 clearly requires substantial changes in the general provision of goods and services. In spite of excellent performance in some important aspects of their lives, they cannot adequately decarbonise themselves by sheer consumer power or technological main force. If they want to be truly sustainable they must rely on the “public sphere” to decarbonise all their inputs, or else change their habits. 
THE LIL HOUSEHOLD

Now let us turn to the other end of the spectrum, where cultural and behavioural measures are deployed to achieve a sustainable level of emissions. The Low Income Lifestyle house is smaller, with a modestly-sized garden. Suppose they also have 2+2 inhabitants but an income in the second decile (equivalent to about £15000 at 2005 prices). Their project, as it were, is to try and get under the target of 8 tonnes without the benefit of any special technology, living a modestly comfortable modern life. They may use anything that would be standard in 2030, but otherwise they have to adapt as best they can.
With respect to household energy they would be hard pressed to match the performance of the WOTs without any technological help. We might suppose however that by 2030 nearly all existing dwellings have been brought up to the kind of insulation and airtightness standards mandatory for new-build today. The German Federal Government has already committed itself to a 20-year programme to do just this, and in all likelihood the UK will get round to it sooner or later—probably later, but soon enough for our scenario.  As a result we could postulate space heating emissions of around 1.5 tonnes based on careful use, warm clothes and low temperatures. The ‘responsible’ environmental view is that we should aim to run homes at no lower than 19°C (Boardman et al., 2005), but from the LIL perspective this is a good opportunity missed. My own investigations (Harper 1999) suggest that lowered temperatures down to 17° or even 16°C are a fairly quick and reliable behavioural route to lowering household emissions if the inhabitants can adapt, and they usually can. The logic here is very simple: just keep the temperature as low as you can handle without undue discomfort. Hot water could be reduced from 2.1 to 1.5t, and cooking and appliances to 2t, simply by minimising their number and using them carefully. By 2030 it is likely that all available appliances will be at the top end of the current energy ratings scale. So the sum total for household energy would be 5t, or 1.25t per head. 
Going on to personal transport, here the LILs adopt the standard car-free package of making all but a very few journeys by foot, bicycle and public transport. Perhaps they occasionally hire cars for especially awkward journeys, or more likely would be members of a car-share club (Carplus 2006, and see below for a worked example). They take a few long-distance trips by public transport each year, but essentially they live locally and don’t travel much. Allowing for partial decarbonisation of public transport by 2030, their emissions could be 400kg, or 100kg per head. 
Their diet, almost fully under their control, is carefully calculated to minimise emissions. It is vegan, organic, with a high proportion of local foods and a minimum degree of processing. They buy in bulk, share orders with friends and neighbours, and take great care not to incur unnecessary carbon emissions through collection and deliveries  The result is emissions from food at around 1t per year, a really big difference from the current 11.6 tonnes, highlighting in dramatic terms the large (and largely unnecessary) contribution of the food system to current national emissions.  When it comes to household and leisure goods and services, according to statistics derived from the Office of National Statistics, the figure would be 11-12t per year for a typical household of this size. However in this case emissions would be limited simply by low expenditure, and of course this particular household would be making conscious choices in nearly every sphere, and we estimate a highly-aware household could cut this to 3. 
Finally on air travel, as a matter of principle, this household never flies. Holidays are taken closer to home, and by surface transport.

The total is therefore 5+0.4+0.8+3 = 9.2, which looks very promising. However we have to add the estimated infrastructure term of 7 tonnes, giving an overall total of 16.2.  Perhaps it is a little harsh to suppose that all households ‘deserve’ an equal share of the UK’s infrastructural background and therefore must take equal responsibility for its carbon emissions, but this must surely be the default approach. As a proportion of the total, it bears heavily on low-emission households, but they are still using the roads, hospitals, offices, NGOs, schools and government functions, perhaps more in some ways than the WOTs who might well favour private sector provision.


[image: image1]
The results of this admittedly speculative investigation are summarised in Figure 2..Both hypothetical ‘green’ households do better than today’s average, and the LIL household of 2030 almost meets the national target for 2050. It is not that we are expecting the targets to be met entirely through household activity; but this result means that if all UK households performed at this level the government would meet its own target with minimum effort.  Even the LIL household however, does not single-handedly reach the IPCC target, arguably the ‘real’ touchstone for environmental sustainability. 

These results could be ‘improved’ if we were to deduct a proportion for which the corporate sector should take responsibility. But the point of this particular exercise is to highlight households that are attempting to go it alone, thumbing their noses at both government and business. It is also a way of gauging how much the large-scale “public sphere” might be required to contribute if households do nothing.
Are these the practical limits for such households? Could they do even better? Where might they be in 2050? It is difficult to see how the LILs could go further in the direction of sensible living and sturdy frugality without disappearing off the radar of modern life. What they need most is better domestic technology for house energy. It is agreeable to speculate that as awareness deepens regarding the climate dilemma, LIL-type households will be recognised and supported as ‘environmental champions’ by government agencies. Their houses might be comprehensively retrofitted, with high levels of insulation, airtightness, solar water heating where appropriate, state of the art boilers and appliances, smart controls, perhaps micro-CHP. A well-conceived basket of measures, plus an improvement in the background infrastructural contribution, could bring the LIL household down to 11 or 12 tonnes by 2050, well inside the official target. 
Further, even a low-income household, if motivated by a desire to reduce personal emissions, might calculate that money is better spent on offsite technologies such as forestry, biomass crops or wind farms. 1% of the income of the hypothesised LIL household, invested annually in a wind-farm such as that described in Box 1, would
Offset about 3 tonnes a year, bringing the household under even the IPCC threshold.
Finally we must not neglect the possibilities of systems that perform best at a neighbourhood or community level, for example bio-fuelled district-heating (Energy-Saving Trust 2004), co-generation plants, composting, food-sourcing, even house-building. Such initiatives can emerge spontaneously in pre-existing communities, sometimes with impressive results, such as the Car-Share system described in Box 2. The question then arises, can we not create new settlements where the respective low-carbon systems are built-in .at their own optimum scale? This is the province of the ‘Ecovillage’ concept (Dawson 2005) with quantifiable carbon-reduction (Meltzer 2005). These community-level possibilities have been effectively invisible to mainstream planning policy, and opportunities are being missed. Every new settlement that fails to achieve the strictest energy standards is another millstone round our necks, that will have to be retrofitted sooner or later.
What about the WOT household? Could they do even better? Much as we might applaud the LIL household, we have to recognise that its achievements have been accomplished at the cost of shaking some of the pillars of modern life. Certain standards are widely regarded as non-negotiable, and these include

· ‘Heedless comfort’ in terms of indoor temperatures all year round

· At least one private vehicle

· A regularly high level of meat, fish and dairy products

· At least one annual holiday abroad, and perhaps several

· A steady flow of new consumer goods, both durable and consumable.
Any plan that outraged these expectations would be expected to suffer from at best, low take-up, or at worst, riots in the streets. This is where the WOT approach has its greatest value. The WOTs avoid challenging the ‘non-negotiables’; they are recognised, respected even, as successful bona fide members of consumer society, and as trend-setting early-adopters of advanced technologies. We can assume that between 2030 and 2050 WOTs will continue to adopt the latest technical aids, but it is hard to see how they are going to reduce emissions associated with air travel, food, and consumer goods without some kind of cultural shift. 
Each of these latter categories offers different reasons why technical fixes are difficult. In the case of food, the ONS and other sources  suggest that the largest single impacts come from livestock (largely on account of enteric methane emissions), followed by food processing, fertiliser manufacture, release of greenhouse gases from soils, and transport (Food Climate Research Network 2005). It is difficult to imagine purely technical solutions for all these, but if all food processing, transport and fertiliser production were performed with zero-carbon fuels it could reduce emissions from the food sector by 40-50%. Possibly the WOTs’ most important contribution to sustainability could be the shift to an imaginative and sophisticated low-animal-content cuisine (Tudge 2007). This is not so difficult if done in stages. They would be excellent role-models. On a world scale sustainable diets are going to be politically essential (Reijnders and Soret 2003). If the WOTs adopted ‘best practice’ and ate meat or fish only on special occasions, they will have reduced their food emissions to about 4 tonnes per year. Incidentally, this is the kind of diet recommended for optimum health by recent epidemiological studies in the USA.(Harvard School of Public Health 2006; Harper 2006).

Flying is even more intractable, since the rather slow improvements in efficiency per passenger-km are completely overwhelmed by the increase in the number of trips and distance travelled. Remember too, that according to the IPCC the temperature-forcing effect of flying is 2-3 times worse than the raw greenhouses gases emitted, on account of vapour effects in the upper atmosphere (IPCC 2001) There are only fixes  of a very limited nature in prospect (Lee 2003).
  WOTs have no alternative but to consider their aviation choices more carefully, or in the meantime seek offsets, discussed below.

Moving on to consumer goods, these account for a large proportion of the indirect emissions. Whereas house energy and food are subject to saturation and are relatively income-inelastic (Dresner and Ekins 2006), purchase of ‘secondary’ (i.e., inessential) goods is something that well-off households inevitably do. In carbon terms, money is dangerous stuff. Once the basic requirements are satisfied, wealthy households spend their incomes on items such as travel, larger houses, second homes and all manner of consumer and leisure goods and services. These can be very carbon intensive, and if money is not spent on one thing, it is spent on another, as Horace Herring points out elsewhere in this volume. In these spheres emissions are largely proportional to income (Vringer and Blok 1995; Hertwich 2003).  It is extremely hard for the wealthy to spend their way to ecological salvation simply through better products. One is tempted to postulate, in an update the original chroniclers might well have approved, that “It is easier for a camel to pass through the eye of needle, than for a rich man to become sustainable”
.  What are the poor WOTs to do?

Of course they should eschew pointless and profligate activities. But to ensure that the money is not simply diverted into equally carbon-intensive forms, they should use their surplus resources (extra buildings, for example) to propagate and show-case best-practice technologies, and help bring markets to maturity. They should invest in under-funded but promising fields. In the end their main hope is to be bailed out by a society-wide process of decarbonisation. They should therefore vigorously and materially support legal and financial changes such as environmental tax reform or carbon-rationing—and of course the international agreements without which such measures would have no meaning.

In the meantime they can invest in immediate carbon-displacing technologies to ‘offset’ their carbon excess. Offsets are a temporary measure and in the long run no substitute for genuine emission-reductions. But they are (surely?) better than nothing, and in the short term can be an effective way for the wealthy to launder their literally filthy lucre. And they can do it on a grand scale. 
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At a rate of about 1kg per year per £ invested, it is obvious that wealthy people can fairly easily buy enough ‘indulgences’
. Taking the case of our hypothetical WOT household, 1% of income invested each year in a scheme such as the Bro Ddyfi wind turbine (see Box 1) would displace 10 tonnes per year. Supposing that by 2050 various household-level and background measures had brought the household emissions down to 22 tonnes, a 10-tonne offset would bring them below the government target of 16. This is illustrated in Figure 2. But why stop at 1%? If the LILs can do 1% the WOTs can easily do 3%. A 30-tonne offset takes them into net-negative emissions, and this 
should be a minimum standard for WOTs everywhere. Note that the costs of these offsets are far higher than those customarily offered by on-line offset services undertaking to plant trees or invest in low-carbon programmes, particularly in developing countries, prompting the obvious question, “if it’s this cheap to offset our emissions, what is everybody worrying about?”. In principle there are good reasons to invest in such schemes in developing countries (Swingland 2002), and they are indeed cheap (Kauppi and Sedjo 2001). But there remain many procedural, ethical and legal question marks, and for the time being seriously low-carbon households generally prefer a guaranteed offset closer to home, preferably on a nearby hill. The important conclusion is that, in spite of this ‘high cost’ it is still not economically crippling. Real, tangible offsets derived from deliberate household investment in low-carbon technologies can be, in simple terms, a bargain. Scaled up, the same techno-fiscal realities underlie the relatively low costs of carbon-mitigation to a national economy envisaged by the Stern Review (HM Treasury 2006). It can be done.
Such offset programmes amount to voluntary carbon taxes and are reminiscent of the medieval tithing system that supported the church institutions. Green-minded householders are usually willing to be tithed in this way, but in the long term a system of fiscally-neutral carbon taxes seems almost inevitable (Royal Society 2002), perhaps with personal quotas to ensure an acceptable degree of equity (Hillman 2004, Fleming 2006).

Returning to the LILs, they have obviously performed better than the WOTs in their own terms, and can claim to be close to the “What if everybody did it?” standard of carbon emissions. They deserve credit and support. Nevertheless we can see there is a cultural problem of wider take-up. LILs need to devise smarter forms that will align better with the grain of modern consumer societies. Car-Share Clubs are case in point, and an example is described in Box 2.
The various trends and trajectories of the speculations, relative to the target levels are summarised in Figure 4. Without offsets, the WOT household, from a high start, reduces its direct and indirect emissions rapidly, and more or less reaches the government target levels by about 2040. The LIL household declines far more slowly, but from a much lower start, and by 2050 has almost reached the IPPC target. I should emphasise once more that these trajectories have a largely rhetorical significance: it is not required that every individual household reach the targets on its own. Nevertheless the fact that a particular class of households appear to have done so, and that they could do even more with voluntary offsets, attests their potential importance to an overall strategy. 
From some perspectives the LIL approach might be regarded as eccentric and of no more than academic interest. But unexpected  support for it has appeared recently in the so-called ‘Wellbeing Literature’ ( Layard 2005, Jackson 2005). This notes that the correlation between national income and reported levels of well-being is surprisingly weak. Then what, these theorists ask, is economic growth for?  Glibly put, all it seems to do is make the battle against rising carbon emissions harder, with little corresponding benefit except a vague feeling that surely things must be getting better (New Economics Foundation 2005). 
FIGURE 4: Trajectories of various trends, UK 2000-2050.  Open Square boxes show ‘Business As Usual’ trend in carbon emissions. Filled squares shows UK government intention for 60% reduction by 2050. Dashed line shows IPCC recommended (or ‘Contraction and Convergence’) level of UK emissions. Solid line shows hypothetical performance of WOT household. Hatched line shows hypothetical performance of LIL household. Voluntary offsets are not included.
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Of course the lifestyle issue is far more fraught, complex and paradoxical (Jackson 2006). In some ways it is easy for a bohemian fringe to call for lifestyle change because it would cause them little difficulty. They have carefully developed ‘dematerialised tastes’ and in many cases have spent years making appropriate adaptations. They often forget that for the vast bulk of the population nearly every aspect of life is intimately dependent on an abundant flow of low-cost material goods and services.  But perhaps, at last, we are seeing the revival of a serious debate about the fundamental ends of a modern society; a debate that has recently belonged only to academics, the religious, and woolly-hatted idealists.
It seems to me that a positive and pro-active approach could turn many of these lifestyle questions from threats into opportunities, making an important contribution to a mixed techno-political strategy. It is not really a question of either-or. Synergies can be found between the two approaches. The top-down measures can make the bottom-up more efficient and palatable, while a dash of bottom up can sometimes be the secret ingredient that lubricates and catalyses the movements of a centrally-mandated system.  

I have tried to argue that if official policy does not effectively harness the potential of the household sector it will fail to achieve its targets. And let us remind ourselves that the stakes are high: they are our targets too. But we should not go to the opposite extreme, of relying completely on lifestyle changes. We cannot assume that the great majority of householders will be willing or able to match the performance of the cases described here Hence the pressing need for vigorous, thoroughgoing, government-led, society-wide measures of general decarbonisation. 

BOX 1
THE MACHYNLLETH CAR CLUB (MaCC)
Car Share Clubs suggest a promising way to maintain customary levels of mobility with much lower carbon emissions. They can be commercial operations in which the vehicles are owned by a company, or a voluntary arrangement between householders to share a relatively small number of vehicles. Members usually pay per mile of use. Sometimes there is a joining fee. Payments to the club cover all fixed costs such as purchase of vehicles, tax, insurance, and also variable costs such as repairs and fuel. In addition, they usually cover the expenses of an administrator.

However high the level of car use, overall costs are lower because the fixed costs are shared. But in practice the economic advantages go much further because the ‘perverse incentives’ that normally result in unnecessary car use are reversed.  Because conventional households pay all the  fixed costs of a vehicle themselves, this is already a sunk cost, and the marginal cost of motoring is then just the cost of fuel. When this is compared with the costs of public transport it is often lower, so the cheaper option is to take the car. This is often given as a personal reason why public transport was not used for a particular journey (“much too expensive”). If however the full costs are reflected in the mileage rate the comparison usually goes the other way. Public transport is actually cheaper, but doesn’t look like it.  Take for example a single-person trip from Birmingham to London, a distance of 131 miles. In a vehicle doing 40mpg, with petrol at £4 a gallon, the cost would be just over £13. A cheap-day single fare on the train would be £25. Although it usually takes longer by car, the difference in price might well make the train feel like an unwarranted luxury, especially as you have already paid the fixed costs and might as well take advantage of them. In contrast, the same journey at Car Club rates (35p a mile in the MaCC) would cost £39.30 – almost certainly enough to make you take the train. At first sight this might look like a disadvantage to the Car Club system, but this extra cost represents one that as a car owner you are paying anyway, but in a Car Club is shared. The difference is that the perverse incentives of car ownership are transformed into benign incentives. The observed result in the MaCC is that 80-90% of journeys are taken by other modes: walking, biking, bus or train. Only the 10-20% rump of really difficult journeys, or emergencies, or ones involving lots of luggage, are taken by car. The upshot is that car mileage is reduced to an average of around 1000 per participating household, costing around £350 a year. Of course some members use the cars more, and all incur greater costs on the public systems than car-owners would. Still, it is much cheaper. Is it less convenient?  Yes, in some ways: you have to make a booking on-line, and very occasionally all the cars are booked out. On the other hand, someone else takes care of all the worries about MOTs, insurance etc, and you have a choice of vehicles with different qualities depending on purpose.
In carbon terms this reduces emissions per household attributable to car use by about 80%, although we would expect some compensatory rise in public transport use. We should take into account also the fact that the cars are being much more thoroughly used, and there are only three vehicles serving the needs of thirty households.
A further step in Machynlleth is to use filtered used vegetable oil in a 50% mix with mineral diesel. This could in principle be increased to 100%, taking the members close to carbon-neutral motoring. Yes, obviously the supply of recycled vegetable oil is limited and this could not be generalised. Biodiesel would have to be produced by dedicated fuel crops, and this takes up land that competes with other uses, notably food.  But at this mileage the requirement would only be about 0.1ha per participating household. To put this in context, 25 million households in the UK would then require 2.5 million ha.  Assuming this would not displace food crops, it would have to occupy part of the 7Mha currently used for grass and fallow and the 6 Mha of rough grazing (much of which, incidentally, would not be needed under a less animal-centric food system).  There are many disputatious details here, but it is enough to demonstrate that the members in Machynlleth at least, have come close to sustainable motoring without sacrificing the ultimate benefit of self-drive vehicles: to have access at short notice for urgent journeys, for the occasional trips that cannot be achieved in any other way (Sloman 2006).
BOX 1
BRO DDYFI COMMUNITY RENEWABLES

The BDCR Ltd is a social enterprise set up to develop renewable energy installations in the Dyfi Valley in mid-Wales. A quick glance at its web site www.bdcr.org.uk is very instructive. Membership is open to anybody for a small fee, and members may buy shares in RE projects. The first venture was a 75kW second-hand Danish wind-turbine with 59 shareholders, commissioned in 2004. Output is sold to the nearby Centre for Alternative Technology, who use what they can and sell on any surplus to the grid. This was the first community wind turbine in the UK fully managed by a local community group through planning, sourcing, purchase, site-works, installation, and commissioning.
 Following this success, it was decided to replace a failed prototype machine for which planning permission had already been obtained, using another, 500kW, second-hand turbine linked directly to the grid. This time there were over 200 investors, and the machine was installed in September 2006. The initial cost was around £250,000.for purchase and installation, and maintenance is expected to cost around £2,000 a year over a 20-year lifetime, giving a lifetime cost of around £300,000. At a capacity factor of almost 30% it is expected to generate about 1GWh per year or 20GWh during its lifetime. This can be set in various contexts. It could be said to provide the electricity requirements of the subscribers from a patently renewable source. Alternatively it could be regarded as an ‘offset’ by subscribers, since in the grid it would displace the average mix of about 75% fossil fuels, saving perhaps 0.3kg CO2 per kWh, or about 6000 tonnes over its lifetime. To relate this to our hypothetical households, the LILs could invest 1% of their income (£150) each year, displace 3 tonnes and meet the IPCC target. In terms of disposable incomes the WOTs can probably afford 3% or £1500 a year. If they were investors in the Bro Ddyfi machine it would buy them 30 ‘nega-tonnes’ a year and get them handsomely under the bar. It could be argued that this level of targeted self-taxing is what wealthy but green-minded people should be doing with their money for ethical reasons. But of course there is also a financial return on the investment in terms of electricity sales and carbon credits, calculated to pay back in 15 years. These receipts can themselves be re-invested. So it does not strictly require an ethical motivation. Although in terms of national or indeed global needs such one-off projects might be considered insignificant, on a per head basis they show what relatively small sums can actually achieve. 
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FIGURE 1: Income groups are ranked in 10% bands along the horizontal axis (‘deciles’). The vertical axis shows direct household energy-related CO2 emissions per year. Households in each income decile are ranked according to their domestic carbon emissions in 1% bands (‘percentiles’) and the cases selected are the 20th, , 50th (‘median’) and 80th bands, indicating the emissions range from the middle 60% of the UK population. 
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Figure 2.  Carbon emissions per head attributable to various household processes. For the example households in the text the whole-household levels would be four times the per capita levels here. For context, the UK 2050 target is around 4t per head, the IPCC target 2t.
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Figure 3.  Here the basic and ‘enhanced’ annual emissions from the two hypothetical households are shown, with the effect of offsets purchased with 1% of gross household income. 
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� In the short time between the original publication of this article and the present version, the 80% target has been more or less accepted as UK government policy. Meanwhile ‘informed opinion’ has moved on to 100% or even more, implying net-negative emissions.  See for example � HYPERLINK "http://www.zerocarbonbritain.com" ��www.zerocarbonbritain.com�.


� In this paper Perry Francis tried to allow for the embodied energy in imports, adopting a ‘consumption’ perspective rather than a ‘production’ or ‘territorial’ perspective. Druckman et al., using more recent data, arrive at a similar figure. Helm et al., however, noting that imports from China have increased dramatically even in the last three years, and using estimated Chinese carbon-intensities rather than assuming UK intensity levels, arrive at total emissions attributable to the UK of around 1100Mt. This startling figure illustrates the importance of the background assumptions in this kind of work. Were Helm’s estimates to be adopted they would not affect the main thrust of the argument in this paper, but would change many of the details, especially with respect to indirect emissions.


� The notion of a ‘fair share’ in this context is problematic. There are several different plausible frameworks for allocating responsibility for carbon emissions, and the allocated levels can change over time according to assumptions about the rate of ‘decarbonisation’, population growth, trading of emissions quotas etc. Further the indicative levels mentioned in the text are already outdated. It is hard now to argue for a level in excess of 1 tonne per head.


� Note that if the recalculation of Helm et al. were adopted (see footnote B) this figure could be over 20tCO2e. 


� The assumption that organic practice lowers GHG emissions is widely taken for granted, but has been strongly contested. See for example Determining the environmental burdens and resource use in the production of agricultural and horticultural commodities. DEFRA 2005.


� Note added 2023. Remarkably, the WOT pattern foreseen here is more or less the reality in the mid 202s, on account of background decarbonisation measures.


� Very significantly, in the latest IPCC Assessment Report (“AR4”) the multipliers for this upper-atmosphere effect have been reduced from 2-3 to 1, that is essentially no net-warming effect at all apart from the CO2 emissions themselves. (This is a big change from the Third Assessment Report, made with no fanfare. That is puzzling and suggests political influences at work in the AR4). From the point of view of the present discussion, in principle at least, it clears the way for a technical fix for aviation in the form of low-carbon fuels such as hydrogen or bio-butanol. See also Fulglesvedt et al. 2003.





� The question has, of course, also provided the Green Movement with its principal fault-line.


� See for example an extended discussion in Chapter 7 of The Stern Review.(HM Treasury 2006)


� The units are ‘CO2 equivalents’ usually abbreviated ‘CO2e’.


� These data are adapted from the English House Condition Survey 1996. The survey is supposed to be conducted every five years, but data from the 2001 survey are still not available. 


� For a particularly detailed analysis of the actors influencing environmental impacts, see Lorek and Spangenberg (2001).  See also “Creating Low-Carbon Communities” � HYPERLINK "http://www.bioregional.com" ��www.bioregional.com�


� Allocating children the same share as adults might seem odd but in the present context is a necessary simplifying assumption. In practice larger households have lower emissions per head across nearly all categories.


� The original version of this uncomfortable epigram was resonant enough to appear in all three synoptic Gospels: Matthew XIX 24; Mark X 25, Luke XVIII 25.


� The parallels with the sale of ecclesiastical indulgences, rejection of which by Wyclif, Hus and ultimately Luther, led to the Protestant Reformation, have been frequently noted.  George Monbiot for one, makes a wonderfully scathing modern Luther (Monbiot 2006).  See also the hilarious spoofs under the heading of ‘Cheat Neutral’.
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