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I. SUSTAINABILITY SCENARIO

"The obstacles to sustainability are not technical, but economic, social and political" (McLaren
et al., 1998)

The main scenarios discussed in Lower Carbon Futures are bottom-up: they add up potential technical
changes in individual appliances and water heaters to reach an overall figure of energy savings from
LAWH, without assuming changes in demographics or behaviour. But is that enough to achieve
sustainability? Section I.1 puts forward a top-down sustainability scenario against which the other
scenarios are tested: it begins with ‘permissible’ per capita energy use, then focuses on emissions from
the domestic sector. Section I.2 discusses what changes, other than technical advances, can help to lead to
a sustainable use of LAWH. Finally, Section I.3 analyses four future scenarios of appliance use, based on
the Office of Science and Technology's ‘Foresight scenarios’. This analysis focuses on the UK, but its
messages are broadly applicable to other EC countries as well.

I.1 SUSTAINABLE CARBON EMISSIONS

This section considers what would be sustainable per capita levels of carbon emissions.  It then
interpolates these to the UK population, and to the domestic sector.

I.1.1 Per capita sustainable carbon emissions

Sustainability, in terms of greenhouse gas emissions and energy use, involves achieving two main goals.
First, globally, and on a long-term basis, greenhouse gas concentrations – notably CO2 – must be
maintained at a level that will not cause global temperatures to rise unacceptably. Concentrations are
measured as parts per million by volume (ppmv). Before the Industrial Revolution they were 280ppmv;
they are now 360ppmv. Second, ‘permission’ to emit greenhouse gases must be shared equitably between
all nations, taking account of the currently skewed distribution between wealthy and poorer countries.

Based on these ‘top down’ principles, various organisations have suggested targets for energy use:

- McLaren et al., (1998) make several predictions of sustainable per capita carbon emissions, based
on different predictions of world population in 2050: these range from 0.14 to 0.38 tC per person
per year (compared with 2.6t in 1990). They focus on a mid-point scenario of 0.31tC, which
would require emissions to be reduced to 12% of the 1990 base figure. They suggest that much of
this can be achieved through technological solutions, primarily through increased use of
renewables and greater efficiency of household appliances, vehicles, and industrial processes.
They propose that, in the UK, a 79% reduction (124MtC) is achievable by 2050 through domestic
energy efficiency (21 Mt), transport (28), power generation/renewables (75), industrial energy
efficiency (19), and nuclear phase-out (-19).

- The Global Commons Institute (1999) suggest a ‘contraction and convergence’ scenario where
carbon emissions are equalised on a per capita basis globally by 2045. They tentatively propose a
scenario of 450ppmv, revised to 350ppmv in the long run.

- The United Nations Framework Convention on Climate Change (1999) aims to maintain
greenhouse gas concentrations at a level that would prevent dangerous anthropogenic interference
with the climate system but would allow sustainable economic development. Although there is no
consensus on related targets, the Intergovernmental Panel on Climate Change (1996) suggests
that, if CO2 concentrations are to remain below 550 ppmv, future emissions cannot exceed
current emissions, and would need to be much lower before and beyond 2100. It also suggests
(IPCC, 1999) that global carbon emissions can be reduced by two-thirds by 2100 through
technological changes.
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- The European Environment Agency (1999) suggests that a ‘sustainable pathway’ consistent with
the IPCC implies a 35% reduction of greenhouse gases between 1990 and 2010.

Figure I.1 summarises these recommendations, and also shows the DETR’s carbon emission targets to
2010. There is relative unanimity about reductions to 2010: from 2.6tC/person now to 2.1t in 2010.  For
the longer term, a rough linear interpolation of the GCI and FoE scenarios suggests that 1.5-
1.8tC/person/year in 2020 would be needed to achieve a truly sustainable scenario in 2100.
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Figure I.1. Carbon emissions (tC/person/year) to achieve sustainability in 2100

Our sustainability scenario thus proposes 1.6tC/person emissions for 2020, with the long-term aim of
0.2tC/person by 2100. The 2020 aim represents 62% of current per capita emissions. Assuming that the
population grows from 59.2M today to 62M by 2020 (DETR, 1999), then total UK carbon emissions
would then be 99.5Mt, compared with today’s 154Mt, i.e., 65% of current total UK emissions.

I.1.2 Sustainable domestic emissions

Clearly these reductions will not only occur due to changes in the domestic sector: industry, agriculture,
transport and other sectors are all expected to reduce their emissions. However any ‘allocation’ of (a
reduction in) future emissions between sectors needs to take account of the different abilities of the
sectors to reduce their emissions. The DTI (1995) suggests that industry and the domestic sector will be
more able to reduce carbon emissions than the commercial and transport sectors. The European
Environment Agency (1999) also predicts that transport sector emissions will grow faster than others.
The Government has not allocated emissions between sectors to 2010, much less 2020 and beyond.  The
major problem is emissions by the transport sector: the DETR’s (1997) document Developing an
Integrated Transport Policy suggests that traffic will nearly double between 1990 and 2025, and
transport-related carbon emissions will rise from 36 to 58MtC.

Table I.1 shows the DTI’s (1999) figures for 1997 carbon emissions from various sectors (under UNECE
definitions; IPCC definitions lead to total of 155MtC). It also shows two possible scenarios for 2020, both
of which achieve the 99.5MtC target, and share reductions equitably (in percentage terms) between the
non-transport sectors:

- Scenario S1 assumes that technical improvements in vehicles keep up with traffic growth, so that
despite a doubling of traffic there is no increase in transport-related carbon emissions: in other words,
technical improvements bring about a 38% reduction in carbon emissions per kilometre travelled.
Scenario S1 implies a 43% reduction in carbon emissions by the domestic sector by 2020.
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- Scenario S2 is based on the DETR’s projections of about 58MtC road transport emissions in 2020.  It
thus assumes that technically-achieved reductions of carbon emissions per kilometre will only be
about 20% over 25 years. Scenario S2 implies a 63% reduction in carbon emissions by the
domestic sector by 2020.

Both scenarios would require more carbon reductions if the IPCC definitions were used.

  Table I.1: Current and possible future UK carbon emissions (MtC)

1997
(DTI, 1999)

2020 scenario S1
(transport emissions

as in 1996)

2020 scenario S2
(transport emissions

at DETR levels)
Domestic 35a 19.8 13.0
Commercial 11 6.2  4.1
Power stations 28b 15.9 10.4
Industrial combustion 38 21.5 14.1
Transport 36c 36 58d

148 99.5 99.5

a. includes 12MtC electricity from power stations
b. does not include 12MtC electricity to domestic sector
c. DETR (1997) figures show this as being about 41
d.     from DETR (1997)

The ETP scenario suggests that roughly 36% of carbon emissions from LWAH can be saved through
technological, bottom-up means, including fuel switching; less can be saved through space heating.
Clearly, this is less than the 43% that would need to be saved for sustainability scenario S1, much less the
63% for S2.

What does this mean? A key message is that policies for reducing energy use from the domestic sector
cannot be considered on their own: they need to be coordinated with policy on transport (especially
transport and behaviour), land use, employment, etc. It also means that the carbon savings needed to
achieve the trends in sustainability (which themselves are not even close to sustainability) needed in 2020
require measures that go beyond technological improvements and incorporate behavioural change. These
are now discussed.

I.2 BEYOND ETP INTO BEHAVIOURAL CHANGE: HOUSEHOLD NUMBERS,
OWNERSHIP LEVELS AND USAGE

The carbon emissions associated with LAWH depends on the number of households, appliance ownership
levels, fuel mix, appliance technology/energy efficiency, usage, and appliance lifespan. The ETP and
other scenarios have concentrated on fuel mix and technology. Here we discuss the remaining variables,
which involve behavioural change more than technology; this section concludes with four packages of
policy measures that could help to promote different types of behavioural change.

I.2.1 Household size

As was discussed in Chapter 2 of Lower Carbon Futures, energy use would go down if households
became larger. The UK population is expected to grow by only 5% in the next 20 years (and decline after
that), and the number of households is expected to rise by about 20% during that time, due primarily to an
increase in divorces and the ageing of the population (DETR, 1999). If the UK population of 62M
expected in 2020 was in the form of households of 2.6 rather than 2.2 (as expected, based on current
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trends) people, then domestic electricity use would go down by more than 8%, gas use by more than 7%,
and carbon emissions by roughly 2.8MtC. So how can these demographic trends be changed?

Identify and encourage social trends towards different forms of households.  The current trend towards
people living alone may well not continue to 2020. Single-person and small households may have limited
finances, which do not allow them to buy or rent their own houses, and many people will not want to live
alone:

“Experts predict that in ten years’ time, 40 per cent of households will belong to ‘home alone’
single people. [Martin Hayward of the Henley Centre], however, thinks households will be rather
more fluid than that. People might set up home with a lover and that may fall apart. They will go
home for a while, then more in with a friend. It’s a much less stable housing situation than it used
to be. It can be a bit lonely living on your own and there are new models of sharing and people
flowing in and out” (Rowe, 2000).

For every 1% of the people living alone projected for 2020 (assumed to be 35% of the population) who
move in with one other single person, roughly 1100GWh gas and 200GWh electricity could be saved, or
slightly more than 0.07MtC. More could be saved if individuals joined larger households. Some ideas for
how to encourage this are:
- Reinstate the (pre-1988) double tax breaks for mortgages shared by two people, or another

equivalent fiscal incentive;
- Allow greater tax-free income for people who let out rooms in their house;
- Stop insurance companies from refusing policies where there are lodgers, and set up schemes to

cover problems involved in renting rooms;
- Encourage builders to build/convert a wider range of housing types with communal facilities, for

instance houses with ‘mini-flats’ plus communal kitchen and other facilities, or closes/mews of
small dwellings in which one building is for communal activities/use;

- Institute a (council) tax based on the floor area of a home minus some allowance per permanent
resident.

Encourage more efficient use of houses. Of the roughly 20M dwellings in England, about 185,000 are
second homes, of which about half are lived in only sporadically (Office of National Statistics, 1997).
Many of these are kept slightly heated and with appliances running for much of the year. Similarly,
during holidays, many people leave many of the appliances in their homes running. Even with only a
refrigerator and low heating running, 90,000 second homes can use up roughly 0.08MtC. Ideas for
encouraging more efficient use of houses include:
- Abolish stamp duty, to make it easier for people to match accommodation to their living

circumstances;
- Discourage the ownership of second homes, e.g. revoke the current perverse subsidy that allows

people with second homes to only pay half-rate council tax. Instead, promote house-sharing clubs
and house exchange schemes;

- Impose a surcharge on new detached houses with SAP ratings below a certain level, to reflect
their true energy/environment costs;

- Encourage – through fiscal incentives and increased provision of suitable alternatives – people to
move out of over-large houses into smaller ones. Given the ‘greying’ of society, much greater
provision of high-quality (semi-)sheltered accommodation near peoples’ original homes, and
support for moving into such accommodation, could be a priority.

- Promote higher densities and mixed use development: PPGs 3 and 13 already do this, but it could
be further underpinned through stronger Building Regulations, a more rigorous approach by
Planning Inspectors, etc.

Encourage the construction of smaller houses, since "one of the major determinants of total
consumption is the size of the dwelling, reflected in its floor area..." (DoE, 1996). For instance, a US
study showed that, per person, residents of houses of >3,000ft2 heated footage used 49% more energy
than people living in houses of 1,000-1,999ft2, and 77% more than those living in houses with less than
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1,000ft2 heated footage (Energy Information Administration, 1995). UK trends are already towards
smaller houses, with those built after 1980 having average floor areas roughly 10% smaller than those of
the inter-war years (DETR, 1999). However more could be done:
- Research the needs of single-person households, and how these can be provided for in the most

energy-efficient manner, for instance through smaller appliances or multi-purpose appliances
such as washer-dryers or oven-microwaves;

- Promote ‘flexible’ or modular housing that can be added to and reduced in size over time, to cater
for peoples’ changing lifestyles: e.g., modular bedrooms that can be added on as children arrive,
and then removed once they leave the house. Using US figures (Energy Information
Administration, 1995), if a typical person lived in a house which was 1 bedroom smaller for half
of their lifetime, this could save roughly 3% of energy costs. This may be both harder to do and
less energy-saving in the UK, but 2% savings (0.8MtC) could still be feasible.

I.2.2 Ownership levels and usage

Traditional economics are based on the principle of non-saturation, which assumes that human needs are
infinite, that needs are reflected as economic demands, and that meeting economic demands will meet
needs (McLaren et al., 1998; Sachs et al., 1998).  In terms of LAWH, this suggests ever-increasing levels
of ownership and usage:

" consumers will keep on buying consumer goods as long as they have the (increasing)
opportunity and ability to do so. When people possess a good it becomes a necessity to their
household, which means they are not willing to give it up" (Gatersleben and Vlek, 1998).

Clearly, increasing levels of efficiency can counterbalance some of the energy requirements of these
appliances. However the potential for improved efficiency is limited; Jacob and Ekins (1995) predict that,
by 2050, simply preventing any increase in total impact implies a five-fold improvement in technological
efficiency. Ultimately it is reduced ownership and usage, a form of voluntarily perceived satiation, which
will reduce energy use. But how can this be done without reducing quality of life?

Design appliances to give information and change behaviour. Current appliances give little or no
information on how householders can be eco-friendly: even the ‘eco-wash’ buttons on washing machines
do not explain what makes that wash more ‘eco’ than the others. However appliances could be designed
to give considerable feedback, and thus help to change behaviour:
- All new houses could come with intelligent metering that explains where the energy comes from

(fuel, and for electricity type of power station), and how much energy is being used and carbon
emitted;

- Wet appliances could include sensors that tell the consumer how much more they could be loaded
and suitable water and detergent levels for the load. These options are already available on some
appliances: for instance some washing machines already have detergent overdosing lights which
“will prompt you to cut down on detergent usage in the future – thus saving money, preventing
waste and reducing unnecessary pollution” (AEG brochure);

- Ovens could give an audible warning when they are up to temperature, to reduce unneeded warm-
up times;

- Fridge-freezers could be designed with multiple compartments, some of which can be switched
off at times of low use;

- Lights could be fitted with occupancy sensors that switch them off when they are not needed;
- Appliances on standby could emit distress signals when left on standby, and could then switch off

unless the consumer over-rides the automatic switch-off;
- Electric kettles could be fitted with displays that show the temperature of the water inside, to

avoid unnecessary re-heatings.

Distinguish between ownership and use. Traditionally, appliance use has been linked to ownership: to
use an appliance we generally need to own it. Many people thus own appliances that they only use a few
times per year, and over-large appliances (and houses) to cater for the occasional party or overnight guest.
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Reducing individual ownership of appliances, for instance through rental schemes, may not reduce
appliance use, but does mean that fewer appliances need to be produced, with fewer environmental
impacts; that energy efficiency improvements can be more easily taken up (for instance, Electrolux is
piloting a ‘pay as you use’ scheme for white goods using very efficient appliances); and that the cost to
individuals of owning, using, storing and insuring appliances can be reduced. On the other hand, if
services that are currently being provided house by house are provided centrally in the future, the
decrease in domestic energy use could be offset by an increase in commercial and transport energy use.
Some ways of encouraging a distinction between ownership and use are:
- Encourage more stores to set up rental arrangements, and existing rental companies to widen their

range of offerings. Rental packages could include water, energy and detergent use;
- Promote services that prepare and deliver foods (particularly party food), to reduce peoples’ need

for large ovens;
- Design plug-in-plug-out boilers. ESCOs could then provide home heating services that reflect the

needs of the occupiers, rather than one boiler being used regardless of the occupiers’ lifestyles;
- Set up local appliance/tool ‘libraries’. Current owners of appliances could be given x months free

membership of the scheme in exchange for donating their appliances to the scheme. Car share
arrangements are already becoming increasingly popular, as are LETS (local exchange and
trading) schemes that include appliance use;

- Encourage communal ownership/use of appliances, for instance through several households
sharing one appliance.

Green consumerism. Going beyond the idea of changing peoples’ behaviour through their purchases is
that of ‘green consumerism’: getting people to actively purchase products based on their eco-friendliness.
This could be done through:
- ‘Informative bills’: In Norway, for instance, domestic energy use fell by about 10% after the

introduction of informative bills at 60 day intervals, which explained to customers how their
energy use compared with the previous year (Wilhite and Ling, 1995; Wilhite, 1997). However
UK households are notoriously unaffected by such information compared with those of other
countries (ECU, 1998), so UK savings from such bills may be much lower: assume 5%, i.e.
1.8MtC.

- Energy labels on a much wider range of appliances. For instance, experience with cold appliances
shows that the energy label led to energy savings of about 7% on new appliances (DECADE,
1997).

- Support, advertise, research, and promote (through subsidies, Web-based information, leaflets by
electricity companies, local authority schemes) eco-friendly products. This could start at the
modest end (solar-powered battery rechargers, green electricity, A+ energy-efficient appliances)
and move towards more ambitious products (household-level photovoltaics, solar water heating
or wind turbines, cars with alternative energy sources). Some local authorities are already setting
up ‘solar clubs’, although the products that they promote are still generally so expensive as to
make them not economically viable.

- Promote local purchasing to reduce freight transport and promote a regional identity: ‘buy
British’, ‘buy locally’, etc. For instance, Oxfordshire County Council recently published a very
popular leaflet on local food producers.

However, green consumerism is still a form of consumerism, albeit a subtler one, where satisfaction
comes less from the product’s function but from the messages it conveys about the owner’s individuality
and priorities:

“The ideal of self-realisation… can be embodied in both (consumerism and non-consumerism).
From home furnishings to culinary taste, from shoes to therapies, the possibilities of choice are
highly subtly differentiated – a landscape of options inviting everyone to construct their own
lifestyle…  Scepticism about consumerism goes hand in hand with a new level of
commercialisation… Buying [green] is transformed from an act of consuming into an act of
creative expression, and thus a means of moral and political manifestation” (Sachs et al., 1998).
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Voluntary simplicity, doing without.  Perhaps the most challenging, and certainly the most eco-friendly,
form of behavioural change involves doing without, as a form of self-imposed satiation: “nothing is as
efficient as appliances which are not purchased” (Sachs et al., 1998):

“we are now entering a ‘post-materialist phase’. In the 80s, as affluence spread, we binged on
wealth and on material things. But the thrill did not last. According to [Martin Hayward, director
of consumer consultancy at the Henley Centre], “People are sitting back and thinking, ‘I’ve got
my car, my TV, my Versace, but I’m still not happy’”. The kick of buying has worn thin…  ‘We’ve
satisfied our material needs… Now we want emotional satisfaction.’…  The result is a greater
emphasis on the Us – not as a reaction to Me, but as an alternative to Them. If power is no
longer with the men at the top, then the burden shifts to us” (Freedland, 2000).

Voluntary simplicity does not necessarily mean any reduction in quality of life. Nørgård  (1996) suggests
that, if ‘lifestyle efficiency’ equals satisfaction/(energy service) consumption, then the efficiency of
Western lifestyles is rapidly declining, to the extent that growth in consumption may no longer increase
satisfaction at all. For instance, people may buy a new high-powered car, but if it is eternally in traffic
jams, then the higher power may be a source of frustration rather than satisfaction. A new appliance could
ostensibly increase utility, but the owner may not have enough time to enjoy it, or its use could mean less
use of other appliances. In fact, by reducing the need to earn money to buy things, voluntary simplicity
could provide something that seems to be in increasingly short supply: time. It could also provide fringe-
benefits: hanging washing on a line or cycling to work can not only reduce energy use (and thus both
money spent, and the time taken to earn it), but also provide exercise and fresh air (Nørgård and
Guldbrandsen, 1997).

Voluntary simplicity is probably be more acceptable to more well-off sectors of the population:

“Researchers have presented two explanation for this displacement of needs. The socialization
hypothesis suggests that people whose early years are spent amid poverty and deprivation
develop greater material needs than those who lacked nothing when young. The shortages
hypothesis takes as its starting-point that people who live amid material affluence experience
non-material goods as being in short supply and accord them higher status” (Sachs et al., 1998).

It can also probably be most easily achieved in societies that do not have great differences in material
wealth. For instance, if only 10% of the 35% of the population that currently owns electric tumble dryers
(not including the 15% that own washer-dryers) gave them up and hung their clothes on a line, this would
save 320MWh electricity, roughly 0.04MtC; however this would be more difficult to do for more
essential appliances like refrigerators or hobs.

However, we are still very far from any widespread acceptance of the need to downshift, much less public
willingness to do so. As such, most of the following policy suggestions involve buttressing and
disseminating the case for voluntary simplicity:
- Study why people who are ‘doing without’ have chosen to do that, e.g., why do some people not

replace their dishwasher, sell their chest freezer, etc.;
- Study the full costs associated with LAWH ownership: insurance, space, time, etc.;
- Study what people mean by ‘quality of life’, and identify win-win-win (economic-social-

environmental) behavioural changes;
- Promote local ‘simplicity circles’ that provide support to people who want to downshift;
- Facilitate shorter working weeks, to encourage flexible work patterns to allow downshifting;
- Promote lifestyle audits which include personally tailored sustainability advice;
- Include voluntary simplicity as a theme in one of the big radio or television soaps, write books

linking voluntary simplicity to star signs, etc.
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I.2.3 Possible packages of behavioural change measures

The previous section has suggested a range of policy measures that can each help to reduce carbon
emissions through behavioural change; Table I.1 summarises some of these. However most of these
measures cannot be applied in isolation, and need to be buttressed with complementary measures. Four
illustrative packages of measures are presented in Box I.1. The carbon saved through the packages does
not include improvements in energy efficiency of appliances, SAP improvements, or a switch to
renewables: for instance, if 20% of homes produced half of their electricity through roof-mounted
photovoltaics, this would save over 1.0MtC (although it would be an expensive option). The savings from
the packages cannot be added directly to efficiency savings or to each other, since improvements in one
will reduce the savings in the other. Package 1, in combination with technical measures, could achieve a
43% reduction in domestic carbon emissions; achieving a 63% reduction would require all of the
packages in addition to technical measures.

Table I.1:  Possible carbon emission reductions from measures for behavioural change
The measure Can save about… MtC
10% of people living alone move in with someone else >0.7
Stop heating and running appliances in second homes unless inhabited 0.1
7.5% reduced domestic consumption through informative bills 2.6
Energy labels on more electrical appliances ~7% electricity from those appliances
20% homes produce half of their electricity through rooftop photovoltaics >1.0
10% of tumble dryer owners give them up 0.04

Box I.1: Packages of measures for behavioural change (numbers based on all energy end use, not
just LAWH)

Package 1 – behavioural change through information and consumer choice/support (possible savings up
to 3.8MtC, plus renewables)
Legislation to support formation of ESCOs  and require wider use of energy labels ➔  energy labels on
wider range of appliances ➔  identify/promote/procure appliances that give feedback ➔  ESCOs promote
energy-saving measures, incl. package of information to consumers about how they can reduce bills ➔
informative bills  ➔   PV/solar hot water heating through ESCOs

Package 2 – behavioural change through service functions (possible savings ?MtC)
Increase choice of service functions: laundry, cooking, heating ➔  10% households buy smaller ovens,
fridges, freezers, and 10% give up their ovens, washing machines, tumble dryers… but functions still
need to be provided centrally, plus transport to get them to peoples’ homes

Package 3 – behavioural change by building different homes (possible savings up to 1.8MtC, plus
renewables, plus effect on transport and community life)
Strengthen Building Regulations on SAP ➔  tax incentives for people renting rooms and buying houses
together ➔  stop energy use in unoccupied homes ➔  energy audits of all houses at time of sale ➔
subsidise pilot housing communities with smaller houses but communal facilities ➔  communal renewable
energy production

Package 4 – behavioural change through voluntary simplicity (possible savings 0.7MtC, plus renewables,
plus effect on travel behaviour and community life)
Tax incentives for people renting rooms or buying houses together ➔  make choice of shorter work weeks
mandatory ➔  form ‘simplicity circles’ including advice on reduced appliance use ➔  set up ‘tool
libraries’, car share clubs, house share/exchange clubs, solar clubs ➔  get people to give up non-essential
appliances as they break down ➔  solar water heating/PV through clubs
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I.3 FORESIGHT SCENARIOS

The Office of Science and Technology’s (1999) Foresight Programme aims to identify future
opportunities that create sustained competitive advantage and enhance the quality of life. They provide a
basis for testing some of the issues discussed in this chapter. This section first reviews the four future
scenarios considered by the Foresight Programme, then explains how they would ‘look’ in terms of
LAWH and domestic transport. In contrast with the last, ‘bottom-up’ section, they provide a ‘top-down’
approach to future models of behavioural change.

I.3.1 The Foresight scenarios

The Foresight Programme suggests four possible future scenarios for 2020-2050, and explores their
environmental, social, economic and technological repercussions. The scenarios represent different
combinations of social values and governance systems. The extremes of social values are ‘consumerism’
(dominated by individualism, private consumption and short-term considerations) and ‘community’
(concerned with long-term social goals like sustainable development, social cohesion and equality). The
extremes of governance systems are ‘globalisation’ (governance moving away from the national level)
and ‘regionalisation’ (preservation or strengthening of national-level decision-making). Table I.2
summarises the scenarios.

Table I.2: Foresight scenarios: summary (based on Office of Science and Technology, 1999)

World markets
- emphasis on short-term welfare and meeting

personal demand
- strong global institutions, especially on trade
- 3% GDP growth pa, with widening income

distributions
- fast-growing sectors: private healthcare and

education, leisure, distribution/ transport,
financial services

- declining sectors: traditional manufacturing,
agriculture

- suburbanisation and increased settlement in
the countryside, growth of ‘private
communities’

- emphasis on local/neighbourhood
environmental issues, e.g. clean air, built
environment

Global sustainability
- emphasis on long-term, meeting collective

wants and needs
- globalisation of governance
- 2% GDP growth pa, interest in alternative

measures, e.g., ISEW*
- fast-growing sectors: renewable, nuclear and

hydrogen-based power, integrated household
service providers, infotech

- declining sectors: fossil fuel based power
systems, resource-intensive agriculture and
manufacturing

- population stable; intensified redevelopment
of towns and cities; strong planning controls

- integrated approach to sustainable
development at all levels

Provincial enterprise
- emphasis on the short-term and meeting

personal demand
- national and regional institutions assert their

own interests
- 1.5% GDP growth pa, widening income

distribution
- fast-growing sectors: private

health/education/social services, defence
- declining sectors: globally-oriented

products/services, banking/finance
- stable population with little migration;

brownfield development
- focus on local environmental issues, but

different regional priorities limit success;
greenhouse gas emissions grow slowly

Local stewardship
- emphasis on the long-term and meeting

collective wants/needs
- discrete federal political systems; sovereignty

at regional and national levels
- 1% GDP growth pa, increased equity
- fast-growing sectors: small-scale

manufacturing, local services
- declining sectors: retailing, leisure, tourism
- decline of large cities, growth of

small/medium towns, mixed development
- grass-roots democracy results in improved

local environmental management, but limits
success in addressing global problems

* Index of Sustainable Economic Welfare: GDP is adjusted to account for spending to offset social and environmental costs,
long-term environmental damage, income distribution, and the value of household labour.
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Roughly, World Markets is equivalent to the reference case, ‘business as usual’ scenario. Global
Sustainability is a scenario of rapid technological improvements as envisaged in the ETP. The policies
suggested in Lower Carbon Futures essentially aim to move the UK from a World Markets to a Global
Sustainability scenario, i.e., from consumerism to community, but maintaining a broadly global world-
view. The policies discussed in Section I.2, instead, roughly aim to move from Global Sustainability to
Local Stewardship (Figure 1.2), i.e., from a global to a regional scale, with a broadly communal approach.

World
Markets

Global
sustainability

Provincial
enterprise

Local
stewardship

Figure I.2: Movement of policy approaches

SPRU (1999) have further elaborated on the socio-economic ramifications of these scenarios (Table I.3).
This was the basis for envisioning likely directions of change for LAWH (Table I.4). Figure I.3 shows
possible domestic and passenger transport carbon emissions from the Foresight scenarios based on the
assumptions of Tables I.3 and I.4.

Table I.3: Foresight scenarios: relevant numbers for carbon emission modelling

mid-1990s 2020
(linear
extrapolation)

World
markets

Provincial
enterprise

Global
sustainability

Local
stewardship

UK GDP 1.85% 2% 3% 1.5% 2% 1%
ISEW* -2% -4% 2% 1%
UK GDP/capita (£) 10,500 18,600 23,000 18,600 20,000 16,300
UK population (mil.) 58.5 61 62 61 61 60
Ave. household size 2.4 2.2 2.0 2.4 2.2 2.6
Household no. (mil.) 24.5 28 31 25.5 27.5 23
Passenger transport
(bil. passenger-km)

690 110 1200 900 900 700

Air (%)
Rail (%)
Road (public)(%)
Road (individual)(%)

1
5.5
6.5
87

2.5
3.5
6
88

1
5
7
87

2
8
12
78

0.5
10
15
74.5

* Index of Sustainable Economic Welfare: GDP is adjusted to account for spending to offset social and environmental costs,
long-term environmental damage, income distribution, and the value of household labour.
Source: (SPRU, 1999)
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Table I.4: Foresight scenarios: assumptions about LAWH

World markets Provincial enterprise Global sustainability Local stewardship

Ownership
per household

Unclear: more smaller
households, so each
household owns same
number of appliances as
now. More per person
than currently.
Increased ownership of
appliances that are not
yet on the market

Similar to today
(between RC and LS)

Increased ownership,
incl. Of new appliances
not yet on the market

Decreased ownership per
person: roughly the same
as today per household

Fuel mix As RC but without
adjustments for
regulations.  No nuclear.
Slightly more coal/oil

No renewables, lots of
fossil fuels, some
indigenous coal and
nuclear

Considerable change in
fuel mixture to centrally-
produced renewables,
nuclear, etc.

Considerable change in
fuel mixture to locally-
produced  renewables

Technology As RC but without
adjustments for
regulations

Some improvements, but
less than in other
scenarios

Considerable
improvements

People will buy less
often, but when they do
buy it's efficient… but
less efficient than GS
because less innovation
in technology

Usage per
household

Increased use of
appliances but could
vary by appliance

Slight increase Increased usage per
person and per household

Per person, less than
today; per household,
same or more

Lifespan Shorter than now Same as now Same as now Longer than now
Adjustments
re. LAWH
use

5% less gas
12.5% more electric

No change 25% less gas
35% less electric

12.5% less gas
20% less electric

n.b. This table assumes that all domestic energy use behaves like LAWH: it is likely that the adjustments of the last row would be
less if space heating was also included

On the basis of carbon emissions, only the two communal scenarios, Global Sustainability and Local
Stewardship, improve on today’s situation. In terms of sustainability, none of the scenarios reach the
20MtC domestic energy use suggested by sustainability scenario S1, much less S2’s 13MtC.
Interestingly, the Global Sustainability scenario scores slightly better in terms of LAWH, mostly because
of the greater efficiency brought about through global information sharing and technological
improvements. Overall, the Local Stewardship scenario is the best for domestic and passenger transport
carbon emissions combined, because of its low transport emissions. Again, the conclusions of this rough
modelling exercise are:

- behavioural change (as implied in the Local Stewardship scenario) is an essential requirement of
sustainable development;

- energy policy must be integrated: appliances cannot be considered separately from transport,
housing, etc.;

- it should be possible to gain both the benefits of global technology and resource-sharing and
reducing the need for transport.
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Figure I.3: Possible carbon emissions from domestic use1 and passenger transport2 under Foresight
scenarios, MtC
1. Based on population and household size from Table I.3, and adjusted using last row of Table I.4. For household of 2.4

people, current use of electricity and gas was assumed to be 18,000kWh gas and 3,300 kWh electricity (DTI 1999) and to
produce 1.43tC/year (the two sets of figures do not join up particularly well). For households of 2.0, 2.2 and 2.6, electricity
and gas figures were extrapolated from van der Wal and Noorman (1998) and DoE (1996).

2. Based on Table I.3, and making the following assumptions
- current vehicle-km travelled (in B passenger-km) car 619, bus 43, rail 41, air 7, total 710.
- CO2 emissions per passenger-km vis a vis car: car 100, bus 75, rail 70, air 115.
- Current CO2 emissions (Mt): road traffic 128, rail 7, air 7, ship 3, total 147.
- reductions in carbon emissions per vehicle-km to 2020 as follows: WM -12.5% , PE -7.5%, GS -25%, LS -17.5%

I.4 CONCLUSIONS

In a European Commission funded modelling exercise, Weber and Perrels (1999) propose four future
scenarios/’storylines’ for 2010 that exemplify different consumer lifestyles:

- The ‘tendential rosy’ (business as usual) scenario assumes increasing globalisation and
liberalisation, which improves opportunities for all social groups, material standards of living,
and environmental quality where they do not seriously impede prospects for growth.

- The ‘tendential bleak’ (stagnation) scenario also presupposes increased globalisation and
liberalisation, but this increases inequality, social tensions, job uncertainty, and lack of interest in
the environment.

- The ‘sustainability through technological breakthrough’ scenario suggests that scientific and
technological progress will be welcomed by society, inducing high economic growth and energy
and environmental efficiency.

- The ‘sustainability through reflective consumption’ scenario assumes that environmental quality
and social justice are pre-eminent, consumers focus on the environmental quality of products
rather than material standards of living, and economic growth is no longer the key objective.

Very roughly, they correspond to the World Markets, Provincial Enterprise, Global Sustainability and
Local Stewardship scenarios. Figure I.4 shows the results of their modelling. Again, the last two
scenarios, those that stress communal approaches and behavioural change, produce the least carbon
emissions, confirming the findings of the previous sections.
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Figure I.4: Carbon emissions induced by households, 1990, and scenarios for 2010 (MtC) (based on
Weber and Perrels)

In summary, any scenario that only involves technical changes to LAWH will not achieve, by 2020, the
reductions in carbon emissions needed to achieve sustainability by 2100. To do so requires behavioural
change. Some of this can be encouraged through policy changes, and particularly through coordinated
action with other types of policy (on e.g., land use, transport, SME development), but much will involve
individuals actively choosing to reduce the impacts of their lifestyles. If people do not change their
transport behaviour, they will need to radically change their lifestyles in terms of housing, communal
approaches to appliance use, etc., to meet sustainability targets by 2020.
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