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Abstract

Transformation of energy demand is one of three pillars for ac-
tion identified in the IPCC’s 1.5 °C report. To deliver emissions
reductions of the scale required, this transformation will need
to be radical. While policy approaches of ‘energy efficiency first’
and ‘multiple benefits of energy efficiency” have the potential to
increase action and reduce carbon, a more ambitious framing
is needed.

Sufficiency, or energy service sufficiency, could be a strong
framework to deliver energy services equitably, while respect-
ing planetary boundaries. But the concept of sufficiency can-
not be separated from judgements on what is ‘enough’ or from
principles of distributional justice: it steps outside conventional
energy policy boundaries.

This paper explores the possibility of distinguishing between
needs and wants — a debate with a long history - and consid-
ers whether and how such distinctions may be embodied in
policies such as rising block and demand-based tariffs, energy
labels based on consumption, product bans and building stand-
ards to reduce and prevent energy / fuel poverty. The focus is on
residential and mobility energy services. Ideas from the litera-
ture will be presented and interrogated in the light of European
experience and debates on energy sufficiency and fuel poverty,
and a model for reaching a national consensus on basic needs
will be offered.

Energy policy based around access to sufficient services
will involve questioning expectations and norms about what

‘enough’ means and who gets to decide. Moving to a sufficiency
framing will involve challenging social and political debates,
and technological advances will not allow us to side-step these.
The energy policy community is a good place to start these
discussions, because we already have some socio-technical op-
tions to offer, along with experience in defining services and
standards, which can be developed on the path to much-re-
duced use of fossil fuel.

Introduction

In October 2018, the Intergovernmental Panel on Climate
Change (IPCC) released its report on the impacts of global
warming 1.5 °C above pre-industrial levels (IPCC, 2018). It
made headlines around the world with its vivid warnings of the
dangers of increasing climate change, and called for “rapid, far-
reaching and unprecedented changes in all aspects of society”
to reduce these risks. The report reinforced the vital impor-
tance of transformations to energy demand, and also showed
that actions on energy demand have significant net co-benefits
for nearly all areas of human development and natural ecosys-
tems. Limiting global warming to 1.5 °C could go hand in hand
with ensuring a more sustainable and equitable society.

While there are many governmental statements in support
of taking action on climate change, the evidence is that change
is not happening at anything like the rate required. In Novem-
ber, the United Nations Environment Programme released its
‘Emissions Gap Report 2018 (UNEP, 2018), which conclud-
ed that nations need to ‘triple efforts to reach the 2 °C target’
(which is less demanding than the 1.5 °C target in the IPCC
report). Supposedly ambitious future scenarios can nonetheless
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show increasing energy demand. For example, the Internation-
al Energy Agency’s recent, ambitious ‘efficient world’ scenario
to 2040 (IEA, 2018), results in higher global energy demand
than today. The UK Government’s Clean Growth Strategy
(BEIS, 2017b), which has a strong focus on technological in-
novation, contains insufficient policy to deliver the significant
cuts to carbon emissions promised.

The idea that sufficient changes to use of fossil fuel energy
can be delivered without changes to the way our societies or-
ganise, use and think about energy and its benefits seems in-
creasingly untenable. The recent international Extinction Re-
bellion movement, which has taken direct action to highlight
climate change and species and habitat loss, uses the language
of ‘climate emergency’ to describe the state we are in and calls
for radical economic, social and political change. The energy
demand research community itself is exploring new ways of
thinking. This paper is part of that process. Its aim is to explore
the idea of energy sufficiency, to focus on the distinction be-
tween needs and wants embodied in this idea, and to present
initial thoughts about how this idea could be translated into
policy action.

The work presented here builds on conceptual work on energy
sufficiency undertaken as part of the eceee energy sufficiency
project (Darby and Fawcett, 2018). Other papers in the series
include one on sufficiency and the rebound effect (Sorrell et al.,
2018) and energy sufficiency in products (Toulouse and Attali,
2018). eceee has also held a number of workshops across Europe
to engage the wider community in debating and building on
knowledge. The project aims to bring together current knowl-
edge on sufficiency, develop new thinking and analysis, suggest
how sufficiency policy could be developed in Europe, and to act
as a resource for the research, policy and NGO communities.

This programme of research and engagement comes out of a
history of interest in sufficiency by eceee and its members. The
first call to consider a new policy paradigm of ‘sufficiency in
energy services came at the 2003 Summer Study. The authors
pointed to a fundamental ‘self-deception” within the energy
policy community: the term ‘efficiency’ was (wrongly) routine-
ly equated with the concepts of ‘sufficiency’ and ‘sustainability’
(Wilhite and Norgard, 2003). eceee began to take up the chal-
lenge of sufficiency. Their response to the 2005 EU Green Paper
‘A European strategy for sustainable, competitive and secure
energy suggested that the EU needed to go beyond technical
energy efficiency measures and addressing the challenging is-
sue of curbing demand for energy services in a politically ac-
ceptable fashion. More recently, a number of papers at Summer
Studies have advanced knowledge on sufficiency (Brischke et
al., 2015; Darby, 2007; Thomas et al., 2015).

The structure of the paper is as follows. First, we present
our definition of energy sufficiency and briefly compare it
with other definitions. Then a visual representation of energy
service sufficiency is presented. Next we consider the distinc-
tion between needs and wants. One particular theory of need
is presented, as an example of how needs and wants might be
distinguished, followed by counter-arguments. A method for
distinguishing needs and wants is presented. Then we consider
how the ideas of needs and want fits with existing approach to
policy making in energy demand, and how these ideas might
be advanced or tested, building on existing policy debates and
policy tools. The paper closes with discussion and conclusions.
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Defining energy sufficiency

In work for the eceee sufficiency project, we developed a defini-
tion of energy sufficiency (Darby and Fawcett, 2018). We began
with a simple definition:

Sufficiency is an amount of something that is enough for a
particular purpose.!

From the above, a working definition of energy sufficiency was
developed:

Energy sufficiency is a state in which people’s basic needs
for energy services are met equitably and ecological limits
are respected.

The term energy sufficiency is also used to refer to an organising
principle for achieving that state.

This definition is deliberately high level and conceptual, and
inspired by the literature on sufficiency and the good life. It
offers a broad framing of the concept of sufficiency, and it is
discussed in relation to similarly broad issues: planetary limits,
sustainable development goals, equity, timing and scale in our
conceptual report.

There is no single agreed definition of energy sufficiency. As
Sorrell et al (2018:3) note: “Some authors consider energy suf-
ficiency to be a particular state or outcome defined by a level of
energy service consumption that is consistent with both human
well-being and environmental limits, while others consider it to
be a direction defined by reduction in energy service consump-
tion that also reduces the associated environmental impacts.”
Our definition clearly fits in the first category. The second type
of definition can be characterised as being about ‘energy suf-
ficiency actions. Examples of sufficiency action definitions,
include “energy sufficiency refers to changes in individual be-
haviours that lead to lower demand for energy services” (Mos-
er et al,, 2015). More detailed definitions have been identified
for particular projects. A project which focused on household
appliances defined energy sufficiency as a strategy to reduce
energy consumption by three strategies: quantitative reduc-
tion of sizes, features, usage times of devices etc.; substitution
of technical equipment in households; adjustment of services
delivered to meet user needs (Brischke et al., 2015). Different
definitions can be helpful for different purposes, but can also
cause confusion. In this paper, sufficiency is used in its broad
sense, as per our definition above.

Many of the words and phrases in our definition could be
questioned. What are ‘basic needs’? Why ‘energy services’
rather than energy? What do we mean by ‘equitably, and what
‘ecological limits’ do we have in mind? In the remainder of the
paper, most focus is on exploring the meanings of ‘basic needs’
and ‘equitably’. We recognise that the focus on energy services,
rather than energy itself, adds to the complexity of operational-
ising a definition of sufficiency. But it is only through focusing
on services that we can do some justice to the nature of the
global sufficiency challenge.

1. http://www.oxfordlearnersdictionaries.com/definition/english/sufficiency
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Visualising sufficient energy services
Our definition of sufficiency mentions both ‘ecological limits’
and ‘basic needs. The space between these upper and lower
boundaries is where sufficient energy services sit. This can be
visualised as a doughnut (Figure 1) - following the work of
Kate Raworth. She developed a ‘doughnut diagram’ for Oxfam,
a development NGO, which identifies a ‘safe and just space for
humanity’ that lies between a ‘social foundation’ where basic
needs are met, and an ‘environmental ceiling’(Raworth, 2012).
The social foundation reflects the concept of universal human
needs for a variety of goods, services and freedoms (water, in-
come, education, resilience, voice, jobs, energy, social equity,
gender equality, health, food), in line with the approach taken
in setting the Sustainable Development Goals. Its environmen-
tal ceiling is defined in terms of nine planetary boundaries.
Raworth’s subsequent book ‘Doughnut economics’ (Raworth,
2017) provides a critique of mainstream economic thinking
and has developed new approaches to economic thinking to
help deliver the safe and just space for humanity envisaged in
the doughnut.

In our adaptation of the doughnut model, the external envi-
ronmental limits relate to

e sources of energy for human use and the associated green-
house gases and pollutants;

e materials used in infrastructures of supply and demand
(that is, everything from mines and power stations to pipes,
wires, buildings, vehicles, roads, machine tools, heating sys-
tems and electrical appliances);

e land and water used to provide energy services, whether this
involves growing biomass, storing water for hydro genera-
tion or hosting mines and generating capacity.?

In the inner ring of the energy sufficiency doughnut, the focus
is on energy services to meet needs for shelter, health, work,
mobility and communication

The doughnut offers a powerful visual representation and
incorporates the two principal characteristics of sufficiency
as discussed above: the idea of absolute limits (sufficiency as a
restraint) and of minimum requirements (sufficiency as satis-
faction, or ‘enough’). Di Giulio and Fuchs (2014) have taken a
similar approach to developing ‘sustainable consumption cor-
ridors’ Rather than using the language of wants versus needs,
they talk about the concept of the good life, minimum and
maximum needs, and the maximum natural and social re-
sources individuals are entitled to.

Needs, wants and sufficiency in theory

A LONG HISTORY OF DEBATE

Our definition of energy sufficiency is focused on ‘people’s ba-
sic needs’ - with the clear implication that needs are a distinct
category from wants. There are complex and long-standing de-
bates as to whether there is a distinction between human needs

2. The land-and-water-footprint issue relates to the concept of power density — see
Smil, V. (2015) Power Density: a key to understanding energy sources and uses.
MIT Press.
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Figure 1. An adaptation of the doughnut for use in thinking about
energy sufficiency.

and wants, and if so, how this can be defined. Some of these
debates emerge from philosophical / political / social science
traditions, with others arising from the requirements of public
policy. For example, policy constantly embodies judgements
about how much income is enough for people in different situ-
ations. Davis, Hirsch et al. (2015), writing from this applied
tradition, summarise the theoretical literature on needs and
identify two key areas of debate:

¢ whether human needs have any universal or objective fea-
tures;

e what an account of human need should look like, with dif-
ferent approaches to: material and non-material necessities;
absolute and relative norms; expert and public/’lay’ judge-
ment about what are necessities.

There is a smaller body of work on needs and wants in relation
to energy and energy services (e.g. Darby, 2007; Wilhite and
Norgard, 2003). But the same types of debate occur, as energy
services can deliver both material and non-material require-
ments (e.g. warmth, cooked food, entertainment) and subject
to arguments about appropriate standards (absolute versus
relative). Below, we consider one particular theory of need, as
an example of how needs and wants might be distinguished.
Then we look at the counter-argument for there not being a
meaningful distinction between needs and wants.

ATHEORY OF NEED

The theory of need introduced here is that developed by Len
Doyal and Ian Gough. They theorised that human needs are
universal, with objective features, and include both material
and non-material needs (Doyal and Gough, 1991). This work
has recently been developed further (Gough, 2015, 2017). They
argue that a sound theory of need provides firm foundations on
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which to build sustainability targets for public policy. ‘Need’
refers to a particular category of goals which are held to be
universalisable The contrast with ‘wants’ — goals that derive
from an individual’s particular preferences - is central to the
argument. The universality of need rests on a belief that if needs
are not satisfied then serious harm will result: ‘fundamental
disablement in the pursuit of one’s vision of the good, whatever
that vision is’ (Gough 2015:1196).

Doyal and Gough (1991) identified two basic needs: physi-
cal health and autonomy. They then asserted the universal
character of eleven ‘intermediate needs’ (or needs satisfiers),
material and non-material. These were: nutritious food and wa-
ter; protective housing; a non-hazardous work environment;
a non-hazardous physical environment; safe birth control and
child-bearing; appropriate health care; security in childhood;
significant primary relationships; economic security; physi-
cal security; appropriate education. They recognised that the
means of satisfying these needs was culturally variable. This
approach of identifying universal needs, which may be met
differently in different cultures and at different times, is similar
to that which underlies the Sustainable Development Goals®.

Gough proposes that this theory of need provides a better
basis for understanding and delivering human well-being with-
in environmental limits, than three alternative approaches: wel-
fare economics and preference satisfaction; hedonic psychol-
ogy and happiness; and the capability approach developed by
Sen (1999). For further discussion of the capability approach,
and how it relates to ideas of sufficiency, see Darby and Fawcett
(2018).

NEEDS AND WANTS AS INDISTINGUISHABLE

A distinction between wants and needs is integral to our defini-
tion of sufficiency, but there are arguments on both theoretical
and empirical grounds that no such distinction can be drawn.
This section presents brief examples of these arguments, but
does not seek to be comprehensive.

Considering theory first, the basis of welfare economics and
preference satisfaction is that individuals are the best judges
of their interests or preferences / wants (as noted in Gough,
2015). The principle of consumer sovereignty follows from this:
that what is produced and consumed should be determined by
individuals’ private consumption and work preferences. These,
of course, vary greatly according to circumstances and inclina-
tions, therefore there can be no valid distinction between wants
and needs. This approach fits with mainstream political think-
ing in many parts of the world and with the neoclassical eco-
nomic paradigm. However, there are critiques of this position
from within economics. The preference satisfaction theory it is
based on does not adequately cover, for example, publicly-pro-
vided or free goods such as fresh air, cycle lanes or street lights.

Empirical data demonstrate how there has been constant re-
negotiation of what may be considered as basic needs, usually
in the direction of increased consumption of energy and other
resources (Wilhite and Lutzenhhiser, 1997). For example, aver-
age living space per person (and the energy needed to service
it) continues to increase in most developed countries, and the

3. http://www.undp.org/content/undp/en/home/sustainable-development-goals.
html
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use of refrigeration, cooling and other energy services is in-
creasing rapidly in developing countries (Wilhite, 2016). What
was once an expensive service, only accessible to the most
privileged people, can become cheap and commonplace within
a few decades or less. This does not necessarily show that there
can be no distinction between needs and wants, but that goods
and services can readily move from one category to another -
which leads to questions of the usefulness of this distinction.

Finally, a strong case for a low carbon transition can be made
without invoking arguments about needs and wants. For ex-
ample, Wilhite (2016) lays out a theory of habit, arguing that
it can provide a conceptual frame that acknowledges deeply
held collective and individual dispositions for high energy
consumption and provides insights into how low carbon pol-
icy can engage with high energy habits. This theory suggests
more infrastructurally-oriented policies for reducing carbon
emissions that would, for example, reduce working hours and
change the nature of work; make collective transport more con-
venient and reasonably-priced; increase the sharing of living
spaces and products; and reduce the dependency of food sys-
tems on refrigeration.

DISCUSSION

There is disagreement as to whether making a distinction be-
tween needs and wants is theoretically justified, is empirically
possible or is of use in policy making. We have been persuaded
by the ‘theory of need’ approach, and retain the distinction
in our definition. In the remainder of the paper, we look at
means of distinguishing between wants and needs, and con-
sider whether and how this distinction could be embedded in

energy policy.

Needs and wants: empirical distinctions

The development of a Minimum Income Standard (MIS) in
the UK seeks to establish what can legitimately be considered
a ‘need’ within a society, by asking the members of that society
to make a collective judgement about what to include. Despite
arguments against the existence of objective human needs, lay-
people instinctively feel that they do exist and can be identi-
fied (Davis et al., 2015). This MIS is calculated by specifying
‘baskets” of goods and services required by different types of
household in order to meet minimum needs and to participate
in society (Davis et al., 2016; Padley and Hirsch, 2017). The
minimum is defined as follows, based on consultation with
groups of citizens:

A minimum standard of living in the UK today includes,
but is more than just, food, clothes and shelter. It is about
having what you need in order to have the opportunities
and choices necessary to participate in society. (Padley and
Hirsch 2017:3)

This definition has much in common with Doyal and Gough’s
theory of need, although the language used is different. The
MIS is updated annually to reflect social and economic change,
although the overall pattern of minimum household require-
ments has remained relatively stable since 2008 (Davis et al.,
2016).

The assessment of minimum standards for household energy
use in the MIS relies heavily on expert rather than lay judge-
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ment. Energy use is taken to be a function of dwelling size and
it is assumed that typical housing will have gas central heating
with a radiator in each room. A fuel expert calculates energy re-
quirements for cooking, lighting, heating etc. based on typical
room dimensions and insulation levels for the kinds of hous-
ing relevant for each of a number of household types and sizes
(Davis, Hirsch et al. 2015:54).

The MIS is important in showing that it is possible, through
careful participatory research, to reach social consensus on
what minimum needs are in a given time and place, and that
this consensus may be stable, at least over the short to medium
term. It is also important in recognising a social dimension to
standard of living. This offers some prospect of operationalising
the concept of sufficiency. But the process by which it is decided
also shows the significance of context: it has been derived for a
single country, with a single legislature. This fits with the phi-
losophy of Individually Determined National Contributions
under the UNFCCC, brought in at the time of the 2015 Paris
conference: each nation is, in effect, determining how it will
achieve sufficiency.

Approaches to policy change

OUTLINING THE CHALLENGES

What would adopting sufficiency as one of the guiding prin-
ciples of energy policy mean? To think about this idea, we use
the UK as an example of an industrial/post-industrial economy.
First, government would need to set the level of sufficient ener-
gy services, by using a methodology like the Minimum Income
Standard. It would also need to know the level of these which
would be delivered within planetary boundaries. Figure 2 is
a simple diagram of total energy services plotted against the
proportion of the population whose energy needs are met. It
shows the balance of energy service needs and wants, and how
moving from current consumption to sufficient energy services
would reduce the space available for meeting energy service
wants. The suggestion, based on the prevalence of fuel poverty

current energy services
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(BEIS, 2017a; Scottish Government, 2018) and those who are
unable to access adequate mobility services (Sustrans, 2012), is
that up to a fifth of the population currently do not have their
energy service needs met. Other than that, it is not to scale. The
arrows show the direction of change needed.

From the diagram, one of the key unknowns is how big A is
- i.e., ifall energy service needs were met, how much additional
energy service would be permitted within the national ‘budg-
et’? Indeed, it is unclear if A is a positive number — whether all
needs can be met within ecological limits (making reasonable
assumptions about low carbon technologies/energy sources/
infrastructures of supply etc). Under conditions of sufficiency,
this diagram should be in one dimension, as 100 % of needs
would be met, and the key questions are what space (if any) is
left for wants, and how should this space be shared.

Energy policy would then face a number of new challenges,
including to:

1. establish what sufficient energy services are and ensure the
sufficient energy services ‘cap’ is not exceeded;

2. ensure all are able to meet their energy service needs
through a combination of individual and public provision
of infrastructure, heat/cooling and power;

3. manage the transition from current energy services to the
new, lower, sufficient energy services, in a way which is so-
cially acceptable.

The first challenge is fundamental. The Minimum Income
Standard method can be a starting point. However, as noted
earlier, basing a definition on energy services creates problems
of measurement. The second challenge is closely linked to is-
sues of energy or fuel poverty - something which is of increas-
ingly of concern, and is being incorporated in more EU and
national level policy. The third challenge is a version of the cen-
tral challenge for any energy policy responding to the climate
change imperative. Even if we agree on limits to wants, and
what constitutes needs, there will be different views on how the
remaining space for ‘wants’ should be managed.
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Figure 2. lllustration of energy services, want and needs (not to scale!).
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NEEDS AND WANTS IN CURRENT ENERGY POLICY

Policy on residential energy demand does not typically use
the language of needs and wants, it focuses largely on energy
efficiency and adoption of lower carbon or renewable energy
sources, with some policy around changing behaviour. How-
ever, given national policies around affordable warmth and
energy / fuel poverty, it is apparent that governments have
adopted the idea that some energy services are needs, which
society should ensure everyone has access to. Once some levels
of energy service have been defined as needs (e.g. affordable
warmth), does this mean everything else can be considered a
want?

There are ongoing disputes in energy policy which could be
interpreted as being arguments about what level of consump-
tion is a necessity . The ‘gilets jaunes protests in France were
sparked in part by a rejection of proposed increased in taxation
of motor fuel (Willshire, 2018). The increase in taxation was
put forward as an environmental policy measure. The stated
logic of the protests was that car travel is a necessity, particu-
larly for people living rurally, and thus increasing fuel taxes
was fundamentally unfair. Similar arguments have been used
in other countries in protests and debates on taxation of fuels
— although fuel prices are just one component of the cost of
motoring, and one element of environmental taxation (Faw-
cett, 2010). Clearly, whether car travel is perceived as necessary,
depends in part on the availability of public transport alterna-
tives. In the MIS work, in recent years a car has been included
in the necessary basket of goods for families with children for
the first time, as the focus groups thought bus systems were no
longer good enough to allow children to participate in normal
social life without access to a car (Davies et al, 2015). Arguably,
transport has an insatiable ‘further and faster’ character, mak-
ing it particularly difficult topic when discussing the distinction
between wants and needs. The embryonic movement for slow
living may be one counter to this (e.g. Parkins, 2004; Fullagar
etal., 2012).

AFOCUS ON WANTS

Policies to reduce energy service ‘wants’ and consequent energy
consumption, could focus on reducing average consumption
of energy, or could specifically target high consumption (or
both, of course). High consumption could be defined in terms
of household consumption, or the consumption of particular
products/homes/services, or all of these. Deciding which ap-
proach to take would require better understanding than we
currently have on the distribution of energy consumption,
particularly if we want to avoid penalising vulnerable high con-
sumers (who exist in significant numbers (Preston et al., 2013).
This would be a different focus for energy policy, and there are
many issues to research.

BEYOND INDIVIDUALS

Energy systems are characterised by demand, supply and infra-
structures of demand and supply such as buildings, transport
networks and fuel pipelines. These infrastructures are out of the
direct control of individuals and can have enormous influence
on consumption patterns. For example, someone living in a
concrete-and-glass apartment in a tropical country might rea-
sonably consider air-conditioning to be a need, while a neigh-
bour in a vernacular home would not do so; a worker obliged to
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live in the countryside, without good public transport, because
of the high price of city housing might reasonably think that
owning and using a private car is a need, whereas her colleague
at work who lives in the city would be able to travel to work
easily without a car. This social as well as individual nature of
resource consumption, characterised as ‘social loading’ by Wil-
hite and Luzenhiser (1997), poses a major challenge to design-
ing policy which separate needs from wants.

Building on existing policy

Although sufficiency is an idea recently introduced into energy
policy debates, it has a considerable overlap with reducing en-
ergy consumption or energy conservation. It connects with a
number of existing debates about the design of energy markets
and individual policy instruments. Examples of these debates,
and their link with sufficiency is given below. For more detailed
discussion of product policy and sufficiency, see Toulouse and
Attali (2018).

DESIGNING ENERGY MARKETS: PRICING STRUCTURES FOR HOUSEHOLD
ENERGY

The design of pricing structures for household energy connects
to both the limits and equity aspects of energy sufficiency. How
household energy charges are structured determines whether
people pay more or less per kWh and/or per kW as consump-
tion and instantaneous electricity demand rises (or falls). Two
options which work in opposite directions are standing charges
and rising block tariffs. There is a strong logic behind having a
standing charge. This fixed cost within the energy bill ensures
that all users share the cost of transmission, distribution, me-
tering and billing infrastructure equally and then pay for their
consumption separately. The lower household consumption,
the higher percentage standing charges are of the total bill, and
the higher the effective price per kWh. There have been long-
running debates about removing standing charges from energy
bills (Pyrko and Darby, 2011), although to little effect thus far
in the UK (Warren, 2012). Regulatory approaches favour this
type of ‘cost-reflective’ pricing and national regulators typically
act against cross-subsidies between groups of customers (Baker
and White, 2008).

By contrast, rising block tariffs are designed so that costs per
kWh rise as consumption rises. They are one of several options
which might deliver more sustainable tariff structures, in terms
of economic, environmental and social objectives (Baker and
White, 2008). Rising block tariffs exist in a number of coun-
tries, for example one of these has been introduced in Spain as
part of Article 7 policies (Ricardo-AEA, 2015). In South Africa,
a ‘poverty tariff” has been instituted that allows for 50 kWh per
month of free electricity (Winkler, 2007), This is available only
to customers who agree to the installation of prepayment me-
ters (Makonese et al., 2012).

Another sufficiency-related approach to electricity pricing
links cost to the demand capacity of the customer: a ‘demand
charge’ is a component of the tariff, so that customers pay more
for the privilege of being able to operate several large appliances
at once. For many years, for example, roughly 90 % of Italian
residential customers paid a tariff that capped instantaneous
demand at 3 kW. This type of arrangement is inherently equita-
ble (although customers with electric heating would need spe-
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cial provision) and helps to keep peak load within manageable
limits. The interests of the utility and the state can therefore be
a powerful factor in defining sufficiency, at the aggregate if not
the individual level (Hayden, 2013).

Currently, the main focus on tariff development is in time-
of-use pricing, due to concerns about peak electricity demand
and the integration of renewables into electricity supply. Dy-
namic, time-of-use pricing does not inevitably disadvantage
poorer customers (Faruqui et al., 2010), but distributional im-
pacts need careful attention. Customers vary considerably in
terms of the energy-using activities they normally carry out at
peak times and in the extent to which they can shift them. The
association of flexibility with income is not straightforward: for
example, a single working parent with young children is likely
to have less flexible demand than a pensioner with similar in-
come and housing.

DESIGNING POLICY AROUND CONSUMPTION OR EFFICIENCY?: PRODUCT
STANDARDS AND LABELS

Policy on products could be designed around either absolute
consumption or efficiency. There is concern that the current ef-
ficiency basis for most policy instruments, especially minimum
standards and energy labels, could be less effective than an al-
ternative consumption (or sufficiency) framing. Energy labels
are the most visible component of EU energy efficiency policy.
From their introduction on cold appliances in 1995 they have
gone on to be applied to most significant household appliances,
cars and homes themselves. For homes and appliances, these
labels are efficiency labels. For some appliances, particularly
cold appliances and washing machines, the efficiency standards
are easier to reach in larger models, for technical reasons. As a
result, there has been concern that a market shift to higher effi-
ciency might, perversely, lead to higher consumption. For cars,
a different approach has been taken in the UK implementation
of EU legislation, with labels on energy efficiency and carbon
emissions per km being absolute values, rather than related to
engine size, vehicle weight or other size characteristics of the
car.

For appliances, it appears an efficiency label has gener-
ally been effective in supporting reductions in consumption.
This is shown by EU sales data for cold appliances (refrig-
erators, freezers and fridge-freezers), washing machines and
tumble driers illustrates (Michel et al., 2015). For cold appli-
ances, 2004-2014, the average declared energy consumption
has been reduced by 25 %, with size increasing by just 3 %.
Washing machines have become much more efficient, but the
impact on energy consumption is less clear. The average de-
clared energy consumption of tumble driers sold decreased
both in France (by 28 %) and Portugal (38 %) between 2004
and 2014 (figures not supplied for EU as a whole). Fortunately
the fears of efficiency labels having a perverse effect in terms
of consumption have largely been unrealised. For vehicles, the
picture is less positive. There have been widely reported scan-
dals related to the accuracy of emissions testing, particularly
related to particulates and air pollution, but also to carbon
emissions per km (Brand, 2016). Where efficiency has been
tied to vehicle weight, there have been hidden incentives to
escalate the size of vehicles in order to claim relatively high
efficiency: this has been counter-productive in terms of suf-
ficiency and energy consumption.
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LIMITING PERSONAL CONSUMPTION

There are very few, if any, cases of products being banned due
to energy consumption. There is no upper size of home which
can built, supercar which can be designed or fridge-freezer
purchased. EU product policy has effectively banned the least
energy efficient products, and this has led to significant energy
savings. While this policy approach has delivered very impor-
tant reductions in energy use, it has not challenged unlimited
consumption. However, there are some examples of govern-
ment policy which does seek to influence consumption - the
case of the size of homes is considered briefly next.

Governments tend to have views on how much residential
space per person is acceptable. They may have both minimum
and maximum standards for space per person/household
- although the maximum typically only applies where hous-
ing costs are paid for or subsidised by the state. The ideas of
both ‘under occupation’ and ‘over-crowding’ are common in
the housing and social welfare literature, and government sta-
tistics. Two UK public policy decisions have tended to reduce
residential space. Firstly, minimum space standards for new
dwellings have been removed from planning policy. Secondly,
the amount of space that tenants in social housing are entitled
to has been reduced, with a ‘bedroom tax’ imposed. Neither
of these changes were related to energy policy or sufficiency
concerns, although both are likely to reduce the amount of
space occupied by parts of the population. In housing which
is already the smallest in Europe, this raises welfare concerns
(Morgan and Cruikshank, 2014).

In the absence of passive house standards, or zero carbon
heating fuels, the amount of space occupied per household or
per person is important when thinking about sufficiency, be-
cause of the link between space and energy needed for heating.
Ideas about reducing space per person have been explored in
the sufficiency literature (e.g. Thomas et al., 2018). As indicated
above, dwelling size intersects with many other aspects of life
- and a lack of space may prevent people from meeting social
needs. Two lessons arise from this - the first is that non-energy
policy can be very important in determining energy use. Sec-
ondly, when designing energy sufficiency policy, energy out-
comes are not the only consideration. The overall purpose of
a focus on sufficiency - incorporating justice, human welfare
and environmental limits - must be central to the design of in-
dividual instruments or policy packages.

Discussion

This paper set out to describe the definition of energy service
sufficiency developed as part of the wider eceee project, and to
interrogate further the distinction between needs and wants,
which is one of its fundamental characteristics. If the idea of
sufficiency, and sufficient energy services in particular, is to
be persuasive and useful, it needs both a clear intellectual and
theoretical framework, and to be capable of being translated
into a set of policies.

THE CHALLENGE OF SUFFICIENCY

Sufficiency is a difficult idea. The question is, what makes it
difficult? The inside ring of the doughnut is very similar to the
globally agreed Sustainable Development Goals. The upper
boundary, at least for greenhouse gas emissions, also reflects a
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global agreement. Why so difficult, given that we are reflecting
global agreements on minimum needs and maximum limits?
First, these are strikingly different in nature. The outer bound-
ary comes from a scientific consensus on atmospheric physics,
geochemical flows and so forth. The inner boundary is far more
contentious: judgements on what is sufficient are place- and
time-sensitive and also influenced by history, by infrastructures
and cultural norms. But the distributional issue, the acknowl-
edgement of needs and allocation of resources between people,
is arguably the most difficult single issue. The ideas of limits con-
flicts with economic growth imperatives and with much classical
economy theory. The change from a focus on energy efficiency,
which is a means of achieving a range of energy goals, to talking
about the ‘ends’ - what human beings need, and how to provide
that within a safe natural environment - is a quantum shift.

Energy efficiency has been able to fit with standard econom-
ic assumptions and a variety of political outlooks (Mallaburn
and Eyre, 2014), but it’s not clear that sufficiency will do this,
as it operates from a distinctly different starting point. Suffi-
ciency forces the issue of climate change and environmental
degradation to the centre of our politics. As an aspiration, it
may be acceptable, but it is likely be resisted when the concrete
consequences of such an approach are elaborated. It could also
be risky for energy policy specialists and those proposing it,
as they may be marginalised and ignored. On a more positive
note, introducing energy sufficiency as a central concern of en-
ergy policy could be a route to having difficult conversations in
a constructive way.

TESTING THE IDEA OF SUFFICIENCY

Work on the Minimum Income Standard shows there is a work-
able method for distinguishing needs and wants at national level,
and that consensus can be reached and be periodically updated
to take account of social change. It enables and records public
discussion that produces not just lists of agreed necessities but a
set of rationales that tell us why certain items are included and
others are not. Such discussions could themselves be seen as
part of a process of creating and maintaining a sufficiency-based
society. For the ten years over which this definition has been
reviewed in the UK, perceived needs did not increase signifi-
cantly and some decreased. However, this has been a period of
low economic growth and ‘austerity’ (low investment in pub-
lic services), and over longer time scales we might expect the
minimum needs identified to increase. In Doyal and Gough’s
language, it is the ‘intermediate needs” here which are chang-
ing, the ways in which people meet their fundamental need of
pursuing the good life / participating in society.

In any event, we can expect the ways needs are met to change
over time. There seem to be two imperatives here. One is to as-
sess need realistically in macro/aggregate terms of sufficiency
- in terms of the outer ring of the doughnut. The other is to
have effective systems in place for assessing and meeting basic
needs within each legislature.

MISSING SCALES IN THE SUFFICIENCY LITERATURE

The discussion around needs and wants in this article has been
framed around individuals, and the energy services considered
have been those in the residential sector and personal travel.
This is not surprising as the idea of ‘inner ring’ sufficiency aris-
es from thinking about individual lives, and it is a consumption
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rather than production side perspective. However, sufficiency
ideas need also to be applied to communities and organisations
at a variety of scales. How can the idea of sufficient energy ser-
vices be translated into organisational and business activities
and public life? What level do we set sufficiency at, and at what
level do we embed it in policy? For example, how could we
decide how much energy a university chemistry department
needs? Would that ever be an answerable question?

RECONSIDERING OUR DEFINITION

While recognising the needs/wants debate is complex, we took
the position that distinguishing needs and wants by social con-
sensus has been shown to be possible; such consensus can be
a useful input to policy. A definition which uses the concept of
energy services is more difficult to operationalise, and more
thought and research into this is required.

Making a distinction between needs and wants is not the
only basis for a serious response to climate change and other
environmental limits. Policy responses to high levels of con-
sumption can sidestep a ‘needs and wants’ framing, focussing
more single-mindedly on environmental goals and the achieve-
ment of these in ways that are socially just. Yet in practice, de-
bate and negotiation about environmental goals almost inevita-
bly raise questions of equity, needs and wants. The early arrival
of ‘grandfathering’ as a contentious issue in the Kyoto negoti-
ations illustrates this. Even if, in principle, it is not necessary
to think in terms of needs and wants, they are hard to avoid in
politics. Disagreements on this issue are certainly worth con-
sidering further. However, they need not stand in the way of ac-
tion to take European consumption patterns in a new direction.

Conclusions

Sufficiency can be used as an organising principle for living
within ecological limits. Putting it into practice is a huge task
and we have only begun to outline some of the aspects of this.
While recognising that sufficiency will always be contentious,
we see it as an important concept to feed into policy at a time
when so much is at stake for climate, biosphere and human
welfare. It means facing up to the need for substantially differ-
ent ways of life, which will still have to emerge from existing
materials, institutions, ideas and processes.

A central issue in making the necessary changes will be the
debate over what needs, including energy services, are basic
and non-negotiable. We have argued that, boundaries between
needs and wants do exist de facto in the minds of people every-
where. They are constantly negotiated as societies develop and
it is therefore vital to have processes for carrying out this nego-
tiation in an open way and with reference to ecological limits.

Limits to consumption are much harder to agree than limits
to (in)efficiency, which involve judgements about technologies
and cost, rather than how much is enough. To make progress
with exploring consumption limits, a better understanding of
patterns of household energy consumption, variability between
households, links to income, access to infrastructure and the
relationship between resources and energy services will be im-
portant. Defining over-consuming products may be less dif-
ficult, but has generally been avoided to date, with standards,
labels and performance requirements being set in terms of ef-
ficiency.
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This work on sufficiency is still in its early stages. However,
we believe it usefully opens up conversations around needs and
wants, about ensuring enough energy services for all, and what
those might be, while responding to the calls from scientific,
civil society and political leaders for rapid change to protect the
natural environment on which we all depend.
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