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Abstract

Life at home is increasingly influenced by flexible work and
school hours, and an overall increase in mobility, creating new
types of activity- patterns in daily life that affect electricity use.
This paper presents preliminary results from an investigation of
the complex interplay between household members and their
appliances, asking: Who uses different types of equipment,
for what purposes, and how do they coordinate appliance use
in everyday life? Knowing an average householder’s electric-
ity use is insufficient, since individual variations might be big.
Fifteen households were included in a qualitative study and
data collected through in-depth interviews and time-diaries.
Households were chosen among 400 households in a quanti-
tative study measuring electricity use in Sweden. This paper
addresses the behavioural aspects of this measurement study.
The main findings are that household members appliance use
at home, especially ICT devices, is individualized. More ap-
pliances per home make it possible for individual members to
simultaneously use the same kind of equipment without dis-
turbing each other. Many ICT appliances are always turned on
because the lead time to start up is experienced as too long.
Internal variations in work and school hours also make ICT-
appliances serve as companionship when home alone. Better
understanding of household appliance use may provide policy
makers with insights about who to direct policy measures to-
wards. If household members buying appliances are not the
same as the ones using them, energy savings arguments must

reach users not buyers otherwise users will not be aware of the
energy consumption they generate.

In an international perspective, per capita electricity use in
Sweden is high. The Swedish Energy Agency has been commis-
sioned by the Swedish Government to measure the electricity
use in about 400 households to see how much electricity dif-
ferent types of equipment, active or in standby, use in Swed-
ish homes. To get a deeper understanding, the commission is
widened to gain knowledge about household behaviour. It is
not enough to know the electricity use of an average household
member, since the individual variation might be big. Who uses
different types of electric equipment, for what purposes and
how do they coordinate the use of appliances in their everyday
life? This paper is about the behavioural part of the measuring
study made by the Swedish Energy Agency. It will increase the
understanding of electricity use in households and serve policy
makers with insights about who to direct policy measures to-
wards. If the household member who buys the appliance is not
the same as the one who uses it, arguments on energy savings
must reach the user since the real users otherwise will not be
aware of the energy consumption generated by their equip-
ment. Concepts are needed to communicate what kinds of
use of appliances are used in what kind of household contexts.
Little is known about the use of electric appliances in house-
holds looked upon as situations of interplay between household
members. Life at home is increasingly influenced by a more
flexible labour market, flexible school attendance, and an over-
all increase in mobility, creating new types of activity patterns
in daily life. This influences life at home and, of course, the use
of electric appliances. This paper presents some preliminary
results from the investigation of the complex interplay between
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household members in the home and related electricity use.
About 15 households of various size, age and type of dwell-
ing were chosen from the total of 400 in the quantitative study
measuring electricity use, for qualitative research through in-
depth interviews and time diaries. The main findings are that
the household members’ use of electrical appliances at home,
especially ICT devices, is individualized. More appliances in
each home make it possible for individual household mem-
bers to simultaneously use the same kind of equipment without
disturbing each other. Much information, communication and
entertainment appliances are always turned on because the lead
time to start up is experienced as too long. Internal variations
in work and school hours also make ICT-appliances serve as
companionship when being alone at home.

Introduction

In our homes we have a lot of electrical appliances to help us in
our daily lives, or to provide entertainment and relaxation: for
example appliances for preparing food or washing clothes, for
seeking information on the internet or watching television. In a
broader perspective the increased number of appliances, whose
aim is to give us a comfortable life and higher living standards
create problems due to their consumption of electricity. At an
EU-level there is an explicit ambition to decrease the energy
use in the member countries, and one area that is pointed out
is the citizens’ use of energy and electricity. If the citizens in
the EU change their behaviour, about 20 % energy is supposed
to be saved. For example, we could switch to low energy lights
bulbs, more energy efficient white goods, and use better in-
sulation (European Commission, 2005). But to be able to de-
crease the electricity consumption significantly we need more
knowledge not only about how, when and why households use
energy, but also about how the household members in the same
household cooperate or negotiate who should use the various
appliances (see for example Abrahamse et al 2005; Aune 1998;
Boardman 2004; Chappells and Shove 2005). Ingelstam points
out that even if some studies show that technology can be an
important means for energy savings, they do not pay enough
attention to the fact that household behaviour is very complex
(Ingelstam 2001: 271fF). Type of household, for example, con-
cerning age and income, and household lifestyles are used to
explain patterns of behaviour and energy consumption (Carls-
son-Kanyama and Lindén, 2002:4).

According to Ellegard and Widén there is abundant knowl-
edge about electricity use for average household members, but
not enough attention has been paid to the complex interactions
between different household members, and between individu-
als and technology (Ellegard and Widén, 2006). Furthermore,
research is called for concerning how people reason about
energy in everyday decision-making. Previous research, for
example in an article by Gram-Hanssen, Kofod and Narveig
Peterson, points out that “further research is needed on the spe-
cific daily practice that generates energy use” (2004:7-74ft).

This article focuses on how to understand the use of electric
devices from an everyday perspective. Three basic functions in
daily life are chosen for the study of the use of electric appli-
ances: food preparation, laundry and information/entertain-
ment. We looked for activity patterns in how the various de-
vices were utilized by the household members in their homes
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and how they interacted with each other in their everyday life.
The study is based on qualitative research and illustrates activ-
ity patterns from data collected in interviews and time-diaries.
The households in the study also took part in a bigger study,
where the Swedish Energy Agency measured the electricity use
of about 400 households in order to see how much electric-
ity different types of equipment (active or in standby) uses in
Swedish homes (Bennich, P. and Persson, A., 2006). Since the
political aim is to save energy in the household sector, suitable
measures must be developed and the result from this study will
serve as a basis for designing measures directed to the users of
specific appliances in households.

This research project has to be understood in a Swedish con-
text. In an international perspective, Sweden has a high and
increasing use of electricity per capita, of which a significant
amount is used for different purposes in our homes (Swedish
Energy Agency 2005:10). Sweden is also a forerunner in using
electronic devices in the area of information and communica-
tions technology (ICT). Hence, the research can give knowl-
edge about how citizens in a country with a high level of living
standard, including advanced use of ICT devices (devices such
as mobile phones, internet, computers etc), use all the differ-
ent appliances at home. This research project also will provide
information about what everyday life looks like in a welfare
state with a high electricity consumption. The survey made by
the Swedish Energy Agency contributes information on how
much electricity is used for which appliances in the participat-
ing households.

The devices addressed here are grouped into three different
categories of use; appliances for preparing meals in the cat-
egory “food and cold storage”, appliances for “entertainment
and information” and appliances for “washing and cleaning”
(Carlsson-Kanyama and Lindén, 2002). Devices in the area of
cooking and cold storage are often placed in the kitchen. In
the area of “entertainment and information,” we find e.g. TV’s,
computers, telephones and so on (ICT) located in children’s
rooms and living rooms. In the area of “washing and cleaning”
devices for washing and drying clothes are used. Devices in the
area of “food and cold storage” and “information and entertain-
ment” categories are focus of this paper.

Aim

The aim of the research project, which is in progress, is to study
the households’ electricity use, starting from a perspective of
household members’ daily life at home, in order to better un-
derstand how and why different electric appliances are used and
how the individuals cooperate — or not - in the use. Many daily
activities involve more than one individual and it is important
to increase the knowledge about the interplay between differ-
ent household members when they perform their daily activi-
ties, as well as the relations between household members and
technology. The objectives of this paper is to present concepts
which may be useful in the analysis and present some prelimi-
nary results concerning activity patterns from the household
study achieved so far.
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Method

Before presenting results from our qualitative research about
appliance use and daily life routines in Swedish households,
we start with a short presentation of the quantitative study
that forms the backdrop for the former. (Bennich, P. and Pers-
son, A., 2006). The aim of the quantitative study made by the
Swedish Energy Agency is to get better statistics on how much
electricity different appliances use in Swedish homes. Statistics
Sweden (SCB) does the selection of the 400 households and
this process is ongoing. Participation is voluntary, and there are
questions about, for example, the household’s income level and
the age(s) of its member(s), in order to be able to control how
the study relates to Swedish averages. The sample was limited
geographically to an area situated in the Lake Mélaren region
in eastern Sweden, but some households were selected from the
northeast and the southern parts of the country in order to get
points of reference (for example there can be a big difference for
lighting needs between these parts). Two-hundred of the 400
households live in apartments and 200 in detached houses.

Until now, fourteen households have been interviewed in
depth for the qualitative study. The interviews were structured
around open-ended questions, and were all taped and tran-
scribed. The interviews were then thematically analysed. In
eight of these fourteen households, household members above
12 years wrote time diaries during two weekdays and one week-
end day. Time diaries written by household members will be
used in order to relate members’ activity patterns to each other
and to identify significant, but sometimes hard-to-see varia-
tions. The household members also kept log books over their
use of various specific appliances for cooking and information/
entertainment. The results from the measurement study by the
Swedish Energy Agency will be presented during 2007. At this
point we will return to the households and show them graphs
of individual household members’ activity patterns and use of
appliances and, also, statistics of their electricity consumption.
When referring to various informants they are given individual
designations, consisting of one letter and one number, e.g. A7
and D10, where “A” stands for apartment, “D” for detached
houses, and the numbers represents the order in which the in-
terviews took place.

If you study individuals in a household concerning their
everyday life, it is of importance to define what you mean by
“everyday life” and “household”. According to Ellegérd’s defini-
tion, everyday life consists of the never-ending flow of activities
being done in a continuous time period, regardless of in which
place the person is located. (Ellegard, 2001:41). According to
Carlsson-Kanyama and Lindén (2002:7), a household could be
defined as consisting of the persons who have their everyday
economy in common. This sounds reasonable, but it must be
added that some individuals can be members in more than one
household, for example children who live one week at a time
with each of their divorced parents.

Statistics

From the 400 households whose electricity use is being meas-
ured by the Swedish Energy Agency, preliminary results from
53 detached houses and 77 apartments out of the 200 of each
type are presented below (Bennich, P, private communication).
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Table 1. Average household electricity use in Sweden in
2006/07(Bennich, P., private communication) compared to the
Danish average (Gram-Hansen et al 2004).

Type of housing Number of Swedish Danish Average
households in the Average Elect. Elect. Use
survey of Swedish Use (kWhlyear)
Energy Agency (kWhlyear)

Detached houses 53 (will be 200) 5100 4042

Apartments 77 (will be 200) 3000 1934

Tahle 2. Electricity use by appliance category in detached houses
and apartments from Swedish Energy Agency survey (Bennich, P.,
private communication).

Appliance category | Detached houses [kKWh/yr] | Apartments [kWh/yr]
Cold appliances 1020 720
Lighting 1275 630
Cooking 510 390
Dishwasher 306 120
Washing and drying | 306 210
Audio site 102 60
TV 255 150
DVD, VCR etc 153 60
Computer site 459 270
Others 357 60
Not monitored 357 330
Total electricity use | 5 100 3000

The preliminary results are compared with the total average
figure from Denmark (Gram-Hansen et al 2004).

The figures show that the average Danish household uses less
energy than the average Swedish household irrespective of type
of dwelling. It must be underlined that the Swedish figures are
preliminary, based just over 25 % of all the households that are
to be measured and that they should be adjusted for seasonal
variations. Table 2 shows the electricity use by appliance. Note
that the figures relate to an average household in the two dwell-
ing types.

Lighting constitutes the largest single category and cold ap-
pliances the second largest for households in detached hous-
es, whereas the opposite holds for apartments. However, the
number of lighting sources is strongly dependent on number
of rooms, and thus lighting can be the largest category for large
apartments as well. The combined category consisting of infor-
mation and entertainment (audio, TV, DVD, VCR, computer
site) constitute the third largest category in both types of dwell-
ings. Altogether, these three categories constitute more than
60 % of the total electrical use.

It is also interesting to know how many appliances of various
kinds there are in the households. Some preliminary results
are presented by Krantz et al (2007 forthcoming). For example,
53 % of the 130 households have more than one television set.
Notable is that as much as 13 % of the households have three
TV’s. 61 % of the households have one computer, 22 % have
two computers, while 8 % have 3 ore more. There are only 9 %
of the households without any computer. Also, the number
of freezers is counted in the 53 households living in detached
houses. It is shown that 60 % of them have one freezer, while
the rest (40 %) have two or more freezers.
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The number of appliances is an important input to the dis-
cussion of how the household members develop strategies for
using the appliances, and consequently also for the electricity
use in the household. A suggestion is that conflicts regarding
who should use the device in some cases are solved by buying
another, more modern one.

Possibilities and restrictions concerning the use
of electricity at home

In a Danish study of 50 000 households, the influence of differ-
ent background variables on the use of electricity were studied
- for example income, the number of household members,
their ages and level of education. The most important variable
was shown to be the number of household members: electricity
usage increased for every additional member (Gram-Hanssen
et al, 2004:7-77). Two other variables with some explanatory
power were income and living area. According to the study, 30-
40 % of the differences in electricity usage in the three different
types of houses studied could be explained by these three vari-
ables (Gram-Hansen, Kofod, Peterson, 2004:7-78). It is pointed
out, however, that 60-70 % cannot be explained by these three
variables. Perhaps a time geographic approach can help us to
find further explanations. According to time geography we
must take into account the fact that the individual has to adapt
his or her everyday life to different resources and restrictions
in his/her daily context. Together the resources and restrictions
form the space of possibilities within which the individual may
act. Ellegard points out that organisations have legitimacy and
power to restrict individuals’ space of possibilities by rules,
regulations and laws (Ellegérd, 2001:41). She exemplifies with,
among other things, school hours, bus schedules, work hours
and availability of day-care and its schedules. When studying
electricity use in households it is important to notice that this
kind of regulations outside the home can serve as resources
at the same time as they represent constraints on what can be
done at home. They also serve as restrictions on how much
time household members may stay at home — which of course
influence the energy use of the household. What is not so ob-
vious, however, is that even though we know that an average
Swede spends about 65 % of the day at home on weekdays, we
do not have much knowledge about whether the home is empty
during the rest of the time since someone else in the household
might have other schedules to follow (Ellegird 2003). We will
present how some electric appliances serve as resources for
one individual household member and how other household
members’ use of appliances then appear to impose restrictions.
We hope that our study will contribute to new knowledge and
deeper understanding of why electricity usage varies signifi-
cantly between different households.

FRAMEWORKS AND RESOURCES ON A SOCIETAL LEVEL

Several different technical infrastructure systems are connected
to our homes, making it possible for us to install a wide variety
of appliances for different purposes. These infrastructures are
to some extent resources, but can also impose restrictions, lim-
iting our use. For example, electricity makes it possible to watch
TV, thus being a resource, while a limited supply of channels or
airing hours represents a limitation, potentially making the TV
unused. We can distinguish between the following types of in-
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frastructures: Flowing, Transportation, and Information/com-
munication. Examples of Flowing infrastructures are systems
for electricity, water and sewage. Transportation infrastruc-
tures, e.g. busses, roads and trains, are not directly connected
to the households, but make it possible to move to or from
their homes, and since the distances travelled have increased
significantly this might influence how much time we can spend
at home. Information/communication infrastructures are de-
pendent on electricity supply, and consist of information and
communication services, e.g. the use of telephones and TV-
sets. The supply in these areas have drastically increased in the
last few years, in part due to deregulations, leading to increased
competition between different actors on the market and an in-
crease in supply of different services. The number of TV-chan-
nels have increased, many being on the air around the clock.
New types of technology, e.g. mobile phones converging with
cameras, music players and internet access and mp3-players,
have made a more mobile life style possible.

Organisational structures for employment, day-care and
education influence when people can be at home. Sweden has
well developed systems for day-care and schooling, presuppos-
ing that both parents are working outside the home. It is not
uncommon for employers to provide laptops enabling people
to work from home, or that day-care centres offer breakfast
to children. Organisation of certain services, e.g. in the field
of banking and contacts with public authorities, has had the
effect that some services might be demanded from the home,
using computers.

HOUSEHOLD STRUCTURES

Household members’ participation in organised activities out-
side the home together influences their electricity usage. The
most common type of household in Sweden, constituting about
47 % of all households (Carlsson-Kanyama and Lindén 2002)
has one member.

Households often have a variable structure, meaning that the
number of resident members changes over time, both in the
short and the long term. It is not uncommon in Sweden that
children of divorced parents alternate between living with each
parent on a weekly basis, thus being members of two house-
holds - thus having two homes. It is also common that a house-
hold splits its time between different houses on a yearly basis,
for example moving to a summer house during vacations. This
means that households are not static, and that their different
members use electricity in several places.

Another important issue concerns the structure of applianc-
es. In Sweden, white goods (fridge, washing machine etc.) are
installed when buying or renting a residence. Other appliances
are bought by the households, e.g. radio, TV, microwave ovens.
The appliances can be divided in two groups:

* Permanently used appliances which are active all the time,
e.g. the refrigerator, freezer and alarm clock.

o Intermittently used appliances which are used to a varying
degree, at different times, hence, they can be active or not
used at all depending on the household’s needs.
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CHANGING STOCK OF ELECTRIC DEVICES IN HOUSEHOLDS
Kanyama and Lindén (2002) refer to a study where it is pointed
out that electricity use is dependent on three important fac-
tors: the number of appliances, their performance, and how
they are used. In the statistics section above, some figures on
household ownership of some appliances were presented. The
most striking thing is that households have several appliances
for information and entertainment. The ownership of more
than one TV and computer per household is in part due to a
higher living standard, in part to decreased prices of electric
appliances. In two interviews it was pointed out that TV's have
become inexpensive (D6, A7). In many households there are
several devices for handling the same function, e.g. porridge
can be made on the stove as well as in the microwave. This
is also the case in the area of information and entertainment,
where households with two or more members often have sev-
eral TVs and computers (D1, A2, D6). Mp3-players and mobile
phones are examples of devices where every single household
member can have their own.

But household members do not only have an increased
number of intermittently used appliances. In the interviews it
was sometimes noticed that the number of permanent appli-
ances also has increased. Some informants told us that when
old appliances were exchanged for newer ones, old (but still
working) white goods were kept and used. Two of the house-
holds interviewed said that when they bought new white goods
(fridge and freezer with A-labels), one household moved the
old fridge to a storeroom in their house (D4), and in another
the old freezer was moved to the living room (A10).

Further, there are examples of how intermittently used appli-
ances are left on all the time, thus having the same connection
to the electricity network as permanently used appliances. One
man always had his computer on in order to shorten the lead-
time for using it (A14). In another household the broadband
cable modem, with its blinking lights, were left on around the
clock, since the owner did not know what would happen if he
disconnected it (A13).

The use of appliances runs in cycles, influenced by economy,
interests, and the households’ phase of life. One man told that
he used to play a lot of computer games (D8), and hence left the
computer on most of the day. Households with children point
out that when the children were infants they used to launder
every day, which is not necessary now when the children are of
school age (A2, A10). In some households the women told that
they used to bake more than today (D4, D12). But now it is less
economy in baking yourself, and the feeling of being pressed
for time leads to a decreased home baking (A10).

It is also of importance that at lot of appliances are rapidly re-
placed since they become outdated, e.g. the computer. Modern
appliances, often with more functions and better performance,
replace them. Electric kettles replace the percolator, the mobile
phone is replaced with a multifunctional mobile audiovisual
gadget and the video recorder is replaced by a DVD-player.
In one household an unused record player was shown and re-
ferred to as an antique by the owner (A13).
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Using appliances

Gram-Hanssen et al. point out that it probably is a big differ-
ence between what you, as an individual, think that you are do-
ing, and what you actually are doing in practice (Gram-Hans-
sen et al, 2004). In their article they refer to a man who put
emphasis on turning off the lamps; he even said he returned
home just in order turn off a lamp left on - but the same man
had several computers on all the time. In a study concerning
whether people change their behaviour when moving to an
area with en explicit environmental friendly profile, interviews
show that environmental friendly living is associated with re-
cycling and separation at source, rather than with energy issues
(Green 2006). Several informants say that they try to act envi-
ronmentally sound, e.g. through recycling, but during the same
interviews they can talk about their interests in going abroad
for vacation and in sports cars (Green 2006). This indicates that
households trying to live environmentally friendly to some ex-
tent adapted to it, mainly through what can be seen as symbolic
actions. However, the rest of their lives were not changed.

In the interviews our initial questions was about why the
informants took part in the study, and what they knew about
their energy consumption.

The interviews showed that many households have a rather
vague idea on how much electricity they use, and what it costs.
But they want to know this, explaining why some of them
agreed to take part in the study. Either they want to confirm
that they use little electricity (A2), or that they use a lot (D11
and D1). To answer question on cost and usage, many brought
out the folder in which they keep their bills. But they still cannot
give precise answers, because bills can be hard to understand,
and consequently do not serve well as an instrument for en-
ergy-saving behaviour. Some households, however, have good
insights in their use of electricity, and can give rather precise
numbers on cost and usage, which they sometimes can verify
by presenting the correct numbers (D11). In the interviews the
informants can make comments on how they view their use of
electricity and how large it is. Four types of reasoning on this
are distinguished:

o We/I use very little electricity, for example due to environ-
mental reasons. Other households’ motive for low usage was
that they did not let appliances be in standby, or because
they were not at home very much.

e We/I use what is needed. Some actions are taken to save
electricity, like turning off lamps. But other actions are not
very adapted to saving electricity, like e.g. taking a bubble
bath.

¢ We/I use much, or more than is needed. What savings can
we do?

e We/I use much, or more than is needed, but are willing to
pay for this comfort.

Important activities in order to save energy that were men-
tioned in the interviews, are e.g. to turn off the lights, or not
leaving appliances on in standby mode. One woman said that
the sheer number of appliances was to blame for high energy
usage, and she thought about how to decrease this number
(A10). Two households, with members in their sixties, said that
they never leave appliances on in standby due to the risk of fire.
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One environmentally conscious informant said she wanted to
throw out all appliances, since she connected the number of
appliances with wastefulness.

Several households discussed the problem that certain ICT-
devices are used far too much; parents especially points out that
their children use the computers more than is good for them,
and that they should be doing other things instead of hanging
about the computer (A13, A2, D7, A10).

Behavioural patterns concerning use of
appliances

An obvious pattern in the interviewed households, whether a
person lives there alone or not, is that intermittently used ap-
pliances for entertainment and information often are owned
and used by single individuals. In part this is due to economic
factors; a combination of falling prices on appliances and an
income increase has led to an increasing number of appliances
for personal use. Other factors include changes in the structure
of our working and social lives. For example, as a consequence
of more flexible working hours, we use communal appliances
at different hours, and not together for a common purpose.
Twenty years ago, in households with several members, there
was usually only one TV and one radio, and household mem-
bers had to watch or listen together. These appliances served as
a common information node for the household members use.
Likewise there was only one phone. Today different members
often use different TV sets and mobile phones at the same time
to do similar things. We observe an increase in the number of
simultaneously active appliances; e.g. the kids who have their
own computers and T'Vs in their rooms. Further, a lot of appli-
ances, especially in the area of “food and storage” (the micro-
wave for example), have become easier to use.

BEHAVIOURAL PATTERNS AND ORGANISATION IN HOUSEHOLD
What patterns of actual use of appliances, and organisation of
common activities, are found in households with two or more
members? Here we will examine some patterns, based on es-
tablished household activity patterns. Earlier research have em-
phasised gains through cooperation in households with several
members, e.g. when cooking. But according to our findings this
can to some extent be put into question, since individual use
seems to be increasing also in multi-member households.

The use of appliances in multi-member households shows
patterns that can be categorised in the following way:

e Communal use: when two or more members use an appli-
ance together (e.g. watching TV together).

e Use for common goals: when the use of appliances serves
several members (e.g. cooking the family dinner).

o Serial use: when the same appliance is used at different times
by different members (e.g. the percolator).

o Parallel use: when different appliances of the same type are
being used at the same time in different parts of the house
(e.g. different computers being used at the same time by dif-
ferent household members).

These patterns are different ways to use the appliances as com-
mon resources in the household and to handle the restrictions
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emanating from different purposes with using the appliances.
There seems to be a tendency towards less communal use and
more individual use.

Communal use and use for common goals

Coordination gains when using appliance in a household with
two or more members can be obtained in different ways. One
is when several members use the same appliance together at
the same time (i.e. communal use), and applies mainly to the
“information and communication” category, for example when
we are watching TV as a way to relax and be together. Dur-
ing weekdays this takes place after school and work, e.g. par-
ents with children who relax together on the sofa, or parents
watching TV after putting smaller kids to bed (D8, A7, D11).
In households with older children the TV is turned on after
dinner and washing the dishes are completed (D1, A5, A2).
The time spent in front of the TV also presents an opportunity
for conversation, for example about the events of the day. For
example, in one time diary, a man aged 60, writes about sitting
in front of the TV, talking with his wife (A5). In an interview
with this household, the wife says that her husband watches the
TV, while she is sitting in the armchair next to him, prefers to
knit or do embroidery. Time in front of the TV thus constitutes
an undemanding way to be together after a long days of work.
But the TV can also assist in taking care of the children. The
father in a household with several children pointed out that the
two youngest children were placed in front of the TV while he
cooked or used the computer after work (D11).

Listening to music is normally initiated individually, but
when one household member puts on a CD, maybe as back-
ground music, others have to listen whether they want it or not.
For example, during one interview with a family with children,
there was music playing in the background all the time, while
we were sitting in the family’s TV-sofa. Also computers can
be used for a communal purpose, but this is rare compared
to watching TV, unless the computer is used to show a movie.
Communal use of computers includes showing someone some-
thing on the Internet (A7) or when discussing a programme or
some computer malfunction (A3) or to follow the stock market
(D6).

In the categories “food and storage” and “washing and clean-
ing” many appliances can be used either by one or more per-
sons and cooperation gains are obtained when the purpose of
the use is to serve several household members. Appliances in
these fields are not used primarily for pleasure, but to indirectly
add pleasure to life, such as the common goal to make good
food and a clean house. For that sake appliances that facilitate
household chores are used. When women were housewives be-
ing at home, they took care of such chores. One informant told
us how his father always went home for lunch, since his mother
were at home and prepared food for both of them (A14). Today
it is uncommon that someone is at home all day, except when
on parental leave or after retirement. So how do we handle
projects for common goals today, when both women and men
work outside the home [or participate in the labour market]?

The use of appliances for common goals can be handled by
a single individual in a multimember household, e.g. by one
person cooking or washing for the whole family, or be done in
cooperation, e.g. by cooking together or by taking turns. But
despite the fact that women of today also work outside of home
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they still have the main responsibility for washing and cook-
ing. Several of the interviewed women with flexible working
hours mention that they do the household washing, for exam-
ple during a free morning (D4). The men of the households are
responsible for other chores, e.g. they tend the garden, care for
the car or do practical handiwork (D8, D12). In many house-
holds there is a pattern of seeing the household chores as a
shared project with a common goal. Different members in the
household take care of different parts to achieve the common
goals, (e.g. concerning cooking, washing and cleaning), or co-
operates. For example, one person can do the shopping and
put on the potatoes, and the other finish the cooking (D8), or
one person loads the washing machine, and the other hangs
the laundry out to dry (A7 and D11). In one family with teen-
age daughters the mother said that she and the oldest daughter
were responsible for the family laundry (D11).

Individual use for individual goals — serial use

Another pattern in households with several members is indi-
vidualisation of the use of devices, i.e. that different members
in the household use the same devices at different times of the
day for their individual purposes. We call this serial use. Two
reasons for serial use is different working hours and the pleni-
tude of devices in our homes, where one person can sit in front
of the television and another by the computer, and after a while
they can change places. In serial use the appliances are used
for individual demand. To some extent social use is a strategy
to overcome conflicts arising when more than one household
member wants to use the appliance. Below we will give some
examples of serial use in the areas of "food and cold storage”
and “entertainment and information”,_

Serial use in the area of “food and cold storage” -

eat on demand

Far from all meals are eaten together by all household members
in multimember households (Mestdag and Vandeweyer, 2005;
Falk, 1994; Whit 1995). Some meals are prepared by one house-
hold member for just him- or herself, and coordination advan-
tages decrease accordingly. Household members prepare food
and want to “eat on demand”, which means that some kitchen
appliances are used at different times by different household
members. Devices are then used for individual needs, and the
appliances are used serially. One reason is that some new devic-
es that are easy to handle have been developed, for example the
microwave oven and the electric kettle. In particular, breakfast
on weekdays seems to be a source for serial use of kitchen appli-
ances. The reason for preparing this meal individually depends
on different individual needs; some household members have
to eat their breakfast early to get to work in time, while others
can sleep longer in the morning. Consequently an important
restriction is that different household members start work and
school at different hours. A father of two sons points out that
when school begins varies between eight and eleven oclock
(A2). The consequence is that for example the electric kettle
can be used many times during the morning. One time diary
from a household of four persons revealed that the breakfast
meal almost never was eaten together with someone else during
the weekdays (A2). But it is important to have in mind that for
example sandwiches and orange juice as breakfast can be eaten

9,191 GREEN, ELLEGARD

without any other than the use of electricity for permanently
used appliances (D8, D12).

Some household members did not eat breakfast at home at
all. The Swedish day care centre service make it possible for
both parents to have full time jobs, and their children are of-
fered breakfast at the day care centres. One informant said that
at his workplace breakfast was served every morning, and in the
same family another adult person said that he bought breakfast
on his way to work, in order to be able to sleep a little bit longer
before the time-consuming journey to work (D8).

Serial use in the area of “information and entertainment”

Also in the area of “information and entertainment” some ap-
pliance use is serial. The important restriction is, as above, that
different household members have different work and school
hours. The increasing supply of information and communica-
tion services has the consequence that devices in these areas are
increasingly used day and night. About twenty years ago there
were only two T'V-channels in Sweden broadcasting mainly in
the evenings. Daytime broadcasting and an increasing number
of channels mean that the devises can be used as company for
household members who spend time alone at home during the
day. In one family, consisting of a single father and a twelve-
year-old son, the son said he often watched television or used
the computer when he came home after school in the afternoon
(A3). This boy alternated between two parents living close to
each other, and he used to sleep at his mother’s house after
spending the afternoons at his father’s house. In the evenings
the father could sit by himself and watch television. Another
example of serial use is from a family with two adults, two
children and sometimes also an adult relative also stays in the
house. In the daytime, the mother could sit by the computer, for
example talking to her sister using Skype. The father used the
computer in the evenings when he returned from work, and the
third adult person used the computer at night (D8).

In some households, serial use was a consequence of lack of
interest in the appliance in question (D4, A5). For example in a
household with members aged 55-65, one person was not very
interested in computers, and both household members used
the computer only once in a while. In some households with
children, it can be a strategy adopted by parents not to have too
many devices making it impossible for the children to watch
too much TV or use the computer too much since the children
will have to share the devices (D11 and A10).

Individual parallel use

We have mentioned that multi-member households can own
several devices of the same type. It is not uncommon that these
appliances are personal, which means that several household
members own for example a computer (A3, A2). Different
household members use their personal appliance at the same
time in the same or different rooms - this is called individual
parallel use. Individual parallel use of devices is most common
in the area of “information and entertainment’, e.g. devices
like computers, televisions and mobile phones. Parallel use is
a costly solution when household members do not manage to
agree upon how to take turns in using ICT-devices. Household
members all want to be free to use the devices instantly when
they need.
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When the number of appliances in a household is a restric-
tion, i.e. when the household members compete over who is
going to use it, more devices are bought. This is a strategy to
solve conflicts, for example about which television program the
family members have to watch, or how to share the computer.
A father in a household with two boys put it this way in the
interview:

Interviewer: You mean that the computers are above all
used by your sons?

Dad: Yes, they are. We have two of them to avoid
quarrel.

One household of three persons, a mother, a father and a son
in the 20°s, had three television sets. One belonged to the son,
another was located in the living room for common use, and
often the father and mother watched television here together. If
they could not agree on what to watch, the father had to watch
television in the “little room” on the third television set. But
conflicts can also emerge due to individual parallel use, e.g. if
parents think that their children use the computer too much
(A2, A3, A13).

Individual parallel use in the area of “food and storage” ex-
ists, but it is not common. For example, in a two-person family
both members had porridge for breakfast, but they cooked it in
two different ways. On of them cooked it in the micro oven, and
the other on the stove (D4). In the area of “washing and clean-
ing” it is not common with parallel use, since hardly anyone
thinks it is such fun to do laundry that they would buy many
of the same appliances to use them in parallel.

Low use patterns

One pattern is low frequency in using household appliances.
Even though there are several appliances in a home they are
not frequently in use. There are several reasons not to use ones
appliances. One informant living alone, said that he did not
use his TV or computer very much because he almost never
was at home due to his work and leisure activities (A13). An-
other individual used to read the paper in peace or take a nap
when coming home from work. Then no intermittently used
appliances are utilized. Some informants say that they spend
a lot of time at their holiday cottages (D7, D4). In such a case
the household members only use the permanently active ap-
pliances in their main residence, but in addition they use both
permanently active appliances and intermittently used appli-
ances in their summer cottages.

Individual simultaneous use

It is quite common for an individual to do several things si-
multaneously, which means that many different appliances are
used at the same time; e.g. cooking at the same time as listening
to music and speaking on the mobile phone. We call this indi-
vidual simultaneous use. This holds for a broad range of home
appliances, especially in the category of “information and com-
munication”. Some appliances in this category are mobile, like
the mobile phone, mp3-player and laptop. This pattern reveals
a combination of “home-business” with pleasure. One inform-
ant told us that his grandmother always stood in an upright
position when she talked on the phone, since making a phone
call was an action of importance and important information
was to be exchanged (A2). It is not likely that this grandmother
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would have been cooking at the same time. Using the phone
while cooking is a modern phenomenon related to the mobile
phone, and it has the character of chatting with ones friends. As
mentioned above, the development of devices is of importance;
it is of course easier to do other things while using a mobile
phone than when constricted in ones movements by a cord of
half a meter. But our attitudes have changed a well. Telephone
technologies are not special anymore; they have become part
of everyday life. Newer devices have a wider range of functions
than older ones; and there is a considerable convergence of
technologies. This makes simultaneous use of different func-
tions in one and the same device possible, e.g. using the com-
puter to surf the Internet while at the same time using it to play
a CD, or mp3-music from the hard drive, or listening to a radio
channel received via broadband on the computer.

Individual by turn use

Another pattern revealed is that the user alternates between
two or more active appliances, e.g. he or she has both the
television and the computer on at the same time; for a while
he/she sits in front of the television, and then changes to the
computer. From the time diaries and logbooks we can see that
these devices are not turned off when they are used in this way.
This can be viewed as a kind of simultaneous use of electricity,
but since appliances are used alternately, and not at the same
time, we prefer to distinguish this as a separate category. We
call this individual by turn use, and it is common among the
informants in the area of “information and communication”.
The appliances are left on are primarily due to convenience,
but also based on the notion that there is no point in turning
them off, since they will be used again soon. One informant
said that his computer always was on (hence making it serve as
a permanently used appliance), while he turned the TV on and
off during the evenings when there was a program he wanted
to watch. He left the computer on because he did not want any
lead-time, and he wanted it to be easy to switch between using
the TV and the computer. He was willing to pay for the com-
fort of being able to use the computer instantly (A14). Other
instances of individual by turn use could be when one leaves
the radio on when taking a shower after breakfast, continuing
to listen afterwards.

Individual double use

In some cases several appliances need to be in use in order to
enable the individual to fulfil the objective of what he or she
wants to do. We call this individual double use. One example
is when the computer is used to discuss, e.g. via Skype, a show
on the TV with someone else who watches the same show. One
informant told us that his sons, who both had their own TVs
and computers in their rooms, held such TV-generated discus-
sions with their friends via internet (A2). This communicative
activity presupposes the use of two kinds of appliances (either
TV and telephone or TV and Skype). The fundamental need
for two appliances at a time distinguishes individual double use
from individual simultaneous use, where it is more coinciden-
tal which devices are being used at the same time.
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Discussion

The paper presents some preliminary results from a study of
household behaviour that will serve as a complement to the
measurement of electricity use in 400 households which is be-
ing performed by the Swedish Energy Agency during 2006/07.
We have focussed on how members in households of different
size and age use their electric appliances to perform activities
related to cooking, laundry and information/entertainment.
The study is mainly based on interviews and time diaries in
14 households.

This study focuses on the use of electricity at home, but from
an energy saving point of view, it is of importance to bear in
mind that some activity patterns in the home relevant for en-
ergy use are influenced by factors outside the home, like loca-
tion and opening hours on work and services. The fact that all
household members do not eat breakfast together at home may
make preparing breakfast an activity that is split up in time,
claiming for serial use of electric appliances. This result in high-
er electricity use, but it might be compensated by cooperation
gains outside of home, e.g. when breakfast is prepared at the
day-care centre for many children at a time.

Some patterns of how household members utilise two kinds
of electric appliances — permanently used appliances and in-
termittently used appliances - are identified and the patterns
are labelled serial use, parallel use and simultaneous use. The
patterns are found on the household as well as on the individual
level.

The patterns revealed by the use of appliances in multi-mem-
ber households are categorised in four groups:

¢ Communal use: when two or more members use an appli-
ance together (e.g. watching TV together).

¢ Use for common goals: when the use of appliances serves
several members (e.g. cooking the family dinner).

¢ Serial use: when the same appliance is used at different times
by different members (e.g. the percolator).

¢ Parallel use: when different appliances of the same type are
being used at the same time in different parts of the house
(e.g. different computers being used at the same time by dif-
ferent household members).

These patterns represent different ways of using the appliances
as common resources in the household and how to handle the
restrictions emanating from different purposes of using the ap-
pliances. There seems to be a tendency towards less communal
use and more individual use.

There seems to be a trend towards individualisation, espe-
cially in the use of ICT-appliances and regardless of the number
of household members. Since the 1990’ there has been a sub-
stantial increase in the number of ICT-appliances in house-
holds. This increase is followed by an increased supply of serv-
ices provided over the internet.

We also identify patterns of individual use depending on
how the appliances are used in practice:

¢ Individual simultaneous use
¢ Individual by turn use

¢ Individual double use

9,191 GREEN, ELLEGARD

Both individual simultaneous use and individual double use
results in more electricity use, and this also goes for individual
by turn use if one device is not turned off while another is be-
ing used.

Some appliances have for long been used by one individual at
atime, like stove, oven and washing machine. These appliances
relate to traditional home making activities. However, we can
see that in some modern families the members help each other
in fulfilling food preparation and laundry tasks, hence they uti-
lize different appliances simultaneously or the same appliance
by taking turns in a serial way. Hence, there might be a trend
towards creating social situations at home when using other
appliances than ICT-devices.

A deeper understanding of household electricity and the
issues of appliance use discussed in this paper may provide
policy makers with useful insights about who to direct policy
measures towards. If the household member who buys the ap-
pliance is not the same as the one who uses it, arguments on
energy savings must reach the user since the real users other-
wise will not be aware of the energy consumption generated by
their equipment. Concepts are needed to communicate what
kinds of use of appliances are used in what kind of household
contexts

Literature

Abrahamse, Wokje et al (2005). A review of intervention
studies aimed at household energy conservation. Journal
of Environmental Psychology 25, p 273-291.

Aune, Margrethe (1998) Noktern eller nytende? Energifor-
bruk og hverdagsliv i norske husholdninger. (Sober or
hedonistic? Energy use and everyday life in Norwegian
households). Report No 34, Center for Technology and
Society, Trondheim, Norway

Bennich, P, Persson, A. (2006). Methodology and first results
from end-use metering in 400 Swedish households. In
Proceedings of EEDAL 06 International energy efficiency in
domestic appliances and lighting conference. Glouchester
21-23 June 2006.

Boardman, Brenda (2004). New directions for household
energy efficiency: evidence from the UK. Energy Policy
32,p 1921—1933.

Carlsson-Kanyama, Annika and Lindén, Anna-Lisa (2002).
Hushallens energianvidndning. Vdrderingar, beteenden,
livsstilar och teknik - en litteraturstudie. (Energy use in
households. Values, behaviours, life styles and technology
- a literature review). Fms-report 2002:176. Stockholm
University, Sweden.

Chappells, Heather and Shove, Elisabeth (2005). Debating the
future of comfort: environmental sustainability, energy
consumption and the indoor environment. Building
Research and Information 33, p 32-40.

Ellegard, Kajsa and Wihlborg, Elin (eds.) (2001) Fanga varda-
gen: ett tvirvetenskapligt perspektiv. (Capture the daily
life. An inter-disciplinary perspective) Studentlitteratur.
Lund. Sweden.

Ellegard, Kajsa and Widen, Joakim (2006) Elanvandning i
vardagen - en kunskapsoversikt. (Electricity use in daily
life. A literature review) Elforskrapport. Elforsk. Sweden.
August.

ECEEE 2007 SUMMER STUDY e SAVING ENERGY - JUST DO IT! 1915



9,191 GREEN, ELLEGARD

European Commission (2005) Doing More With Less. Green
paper on energy efficiency. Directorate-General for En-
ergy and Transport.

Gram-Hanssen, Kirsten, Kofod, Casper and Naervig Petersen
(2004) Different Everyday Lives: Different Patterns of
Electricity Use. In Proceedings of ACEEE 2004 Summer
Study on Energy Efficiency in Buildings. Washington DC:
Amercian Council for an Energy Efficient Economy.

Green, Anna (2006) Hallbar energianvandning i svensk stad-

splanering. (Sustainable energy use in Swedish town

planning). Linkoping Studies in Arts and Science

No 336. Linkdping University, Technology and Social

Change. Linkoping. Sweden.

Ingelstam, Lars (2001) System - att tdnka over samhélle och
teknik. (System - thinking about society and technology.)
Swedish Energy Agency.

Krantz, Helena, Bladh, Mats, Persson, Anette and Bennich,
Peter (2007) Swedish Homes — Towards a Delight Future?
(Forthcoming) In eceee 2007 Summer Study Proceedings.

Swedish Energy Agency (2005). Energy in Sweden Facts and
figures 2005.

Swedish Agency of Energy (2007) Forbittrad energistatistik
i bebyggelsen. (Improves energy statistics in buildings)
Heini-Marja Suvilehto. Published 2005-10-25, latest
changes 2007-01-02. Printout from the webpage 2007-01-
13. http://www.energimyndigheten.se/ WEB/STEMEx-
01Swe.nsf/F_PreGen01?ReadForm&MenuSelect=12228E
C5AB7CDFD8C12570A50049F8FA

1916 ECEEE 2007 SUMMER STUDY e SAVING ENERGY — JUST DO IT!

PANEL 9. DYNAMICS OF CONSUMPTION




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


