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Introduction
Given that only about 35% of the variation in domestic energy use can be attributed to physical
building attributes (Huebner et al. 2015), if we are to achieve the UK policy goal of reducing energy
consumption by 20% (DECC 2014) then it appears axiomatic that we need to understand the factors
that drive the ‘missing’ 65%. This can only come from improving our understanding of what people
actually do with energy (Janda 2011), why they do it and how the current state of play came to be.
Only then can policies or commercial strategies apply interventions at the most effective points in a
local, regional or national socio-technical energy ecosystem.
This paper’s approach to this challenge begins from first principles, arguing that people use energy
as part of accomplishing social practices (Reckwitz 2002; Warde 2005) of one kind or another and it
is the variation in the performances of these practices that drives much of the ‘missing’ 65%. From
this it follows that understanding energy demand depends, above all, on understanding the timing,
location, context and materiality of a range of inter-connected social practices (Elizabeth Shove
2012; E. Shove and Walker 2014). In addition, examining the changing temporal distribution of these
performances may generate new insights into the way demand for energy has changed and may
evolve in the future (Elizabeth Shove, Pantzar, and Watson 2012). That these patterns of activities,
and thus their consequential energy demands, change over time is perhaps self-evident if apparently
rarely seriously considered in strategic energy policy development (DECC 2014).
This paper responds to this need by attempting to demonstrate the value of using general-purpose
time use diary data to interrogate the changing patterns of everyday life in the UK from 1974 to
20051. The paper will outline the national time-use survey datasets from the 1960s to the present
that have been made available by the Multinational Time Use Study (Gershuny et al. 2012) and will
describe the harmonisation process that has been to attempt to support both cross-national and
temporal comparative analysis. The paper then presents analysis of trends in the timing of specific
energy demanding practices (or their proxies), and indeed of practices that have come to demand
energy to understand, conceptualise and describe the changing nature of the social activities that
drive changes in domestic and mobility related energy demand in UK society.
It does this by focusing on three specific aspects of everyday life – food preparation, laundry and car
use which provided three different lenses on evolving demand for energy. On the one hand they
represent end uses that are relatively constant – sustenance, cleanliness and mobility – and on the
other they represent activities whose material infrastructures and normative arrangements have
changed substantially over the last 30 years. As such they provide a range of insights into the
changing nature of emergent domestic energy demand. In so doing the paper will highlight the
evolving configuration of energy demanding practices across a range of social dimensions in direct
contrast to the apparent UK policy presumption of static (and immutable) demand. The paper will
present largely descriptive analysis and will highlight how changing configurations of, especially,
labour market constraints and participation are revealed.
The paper will then describe an example of the way in which time-use diary data can be used to
explore potential near future scenarios by adapting the analysis of car use to the need to anticipate
additional power network loading as a result of electric vehicle charging at the population level. The
paper will conclude by summarising the way in which time-use data can be used to highlight the
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Analysis conducted to date includes the most recent national UK time use survey which was conducted in 2005. However
a new dataset collected in 2014/15 may soon be available which would enable substantial updating of the results.
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significance of ‘non-energy energy’ policies and it’s potential value in tracking the evolution of
energy demand practices.

The Timing of Energy Demand
Whilst the most recent call for improved evidence for policy development in the area of energy
demand notes that not enough is known about ‘how the use of homes and workplaces by people
affects patterns of energy demand’ (DECC 2014, 14), any developments in this knowledge are to be
recruited in the surmounting of barriers to ‘techno-adoption’ rather than to the evolution of new,
sustainable practices. Whilst the restructuring of domestic practices might appear to be off the UK
public policy agenda in favour of delivering current practices through more energy efficient and/or
low carbon technologies, this seems a sizeable missed opportunity. As Higginson et al emphasise
(2013), to assume that practices are inviolable is to claim that they never change. Yet there is
substantial empirical evidence that all social practices evolve, albeit at differing rates and with
different trajectories (Elizabeth Shove, Pantzar, and Watson 2012; Elizabeth Shove 2003; Cheng et al.
2007). If practices have changed then they are in principle changeable, whether or not there is
political appetite to explicitly incentivise change, and this inevitably begs the question of how such
practices came to be.
With these challenges in mind, a review of the energy demand literature suggests that with a few
notable exceptions, there is a vacuum in both knowledge and data that can be mobilised for this
purpose. Current studies of domestic energy demand tend to concentrate on overall consumption or
appliance use measurement using small scale studies and imputed stochastic models. Notable
exceptions that have attempted to take account of aspects of the timing and nature of specific
practices more directly. Recent work deducing carbon footprint information from time-use diary
data (Druckman et al. 2012) is one approach which focuses on overall consumption but of more
direct relevance here are studies using time-diary data as the basis for modelling energy demand
(Torriti 2012; Ellegård and Palm 2011; Palm and Ellegård 2011; Widén, Lundh, and Vassileva 2009;
McKenna and Thomson 2016). Here, energy demand patterns are ascribed to the range of activities
recorded using a variety of average/appliance use approaches. As Palm and Ellegard’s work makes
clear, not only can the use of such data provide empirically grounded models of demand but they
can also help to make plain the variation in temporal demand that derives from the different
performances of different sequences of practices by different people. Notably missing from the
perspective of this paper however is significant analysis of substantive variation between (and
within) individuals and groups and any analysis of how energy-using activities may have changed
over time.
Overall then, not only is there little data on variation and change in energy-demanding practices but
with a few notable exceptions there is also very little consideration of variation in the extent and
timing of the practices that underpin or constitute energy demand. Such variation appears generally
to be seen as a ‘problem’ to be averaged out (Sofoulis 2011) or modelled away as an error term
rather than a key feature of the way energy is used. This is unfortunate as it seems likely that
considering such variation can offer a critical tool for identifying loci of potential intervention and
change (Pullinger et al. 2014). In the next section we build on the few studies that have engaged
with the underlying activities or practices that shape the variation in energy demand (e.g. Palm et al
(2011)) to consider the value of UK time use data in tracking the recent trajectories of change in
these practices.
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Data
It will be clear from the preceding discussions that historical time-use survey data may be able to
provide information on the sequencing, synchronisation, timing, location and performance of a
range of social practices across the population of interest and over time. One such resource is the
recently developed Multinational Time Use Study (Gershuny et al. 2012) which includes detailed
activity sequences with ‘harmonised’ activity codes from nationally representative UK time use diary
surveys carried out in 1974, 1983, 1987, 2000 and 2005. This historical record of social practices is,
inevitably, incomplete and comparative analysis over time must take into account changes in coding
schemes, data collection methods, sampling and response details (see Table 1 and also (Anable et al.
2014; Anderson Under review)). As can be seen, earlier time use surveys collected data from each
respondent on each day of the week whilst later ones only asked for a diary to be kept on one or two
days but with appropriate randomisation to ensure a full week was covered by the sample as a
whole. In addition earlier diaries used longer (30 or 15 minute) activity recording slots whilst later
surveys used 10 minutes meaning that direct comparison of the recorded number of episodes of a
particular activity is not a robust method of analysing change over time. Furthermore the diaries of
1983 and 1987 were only recorded in specific months (c.f. Table 1) and so are usually pooled to form
a full year ‘1985’ whilst the diaries for 1995 were only completed in May and so are rarely used.
Table 2 shows the general form of the harmonised time-use diary episode data and highlights that
the diaries had different reporting periods and differing analytic opportunities with respect to
additional contextual data. Table 3 to Table 5 shows the detailed derivation of the harmonised codes
for the activities on which this paper concentrates. Thus Table 3 shows that food preparation has
been coded in almost identical ways over the sequence of time-use diaries that comprise the MTUS
and therefore provides the opportunity to analyse change over a thirty-year period from 1974 to
2005. In contrast laundry has not been consistently coded over time (Table 4) with the
harmonisation for 1974 and 1995 particularly unclear. As a result analysis can only cover the twenty
years from ‘1985’ to 2005 and needs also to take into account that other clothing related practices
might be included. Similarly, car use is also not consistently coded across the various surveys with
the data for 1974 being difficult to use in comparative studies as it only coded car use for travel to or
from work/school (Table 5) and car use in 1995 was not coded at all. As a result the following
analysis of car use also uses data from only ‘1985’, 2000 and 2005.
However despite these constraints and the variability in coding and methods described above it
should be clear that the data allows the identification of sequences of activities which may be taken
as indicators of specific practices. In addition the coding of travel mode and the ability to infer
purpose of travel means that the relationship between energy demand for travel and for other
purposes can be directly observed.
Overall, despite the deplorable lack of a more recent UK national time-use survey (Fisher and
Gershuny 2013), the ability to construct a thirty year history of the timing, sequencing and, in some
surveys, the location of activities provides a substantial basis for empirical analysis of changing
practices over time. It should be noted however that the paper does not claim to be able to identify
all facets of the materiality or meaning of practices from such data. Instead it follows Browne et al
(2013) by claiming to analyse what might be termed traces of or proxies for practices. Thus whilst we
are unable to explore the detailed contingencies or interconnected networks of materiality and
meaning that are part and parcel of the moment by moment performance of practices (Warde
2005), we are nevertheless able to describe and analyse the variation in the temporal structure of
the activities that represent the footprints of the these performances.
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1987

1983

1974

Survey

Representative sample 16+

Representative sample 14+

Representative sample 14+

All 5+ in representative
household sample

Sample

15
minutes
15
minutes
10
minutes
10
minutes

15
minutes

Time
interval
30
minutes

1 – 7 diary days as available, primary & secondary activities (69
harmonised codes), location and co-presence as available

7 diary days, primary & secondary activities (190 codes), location
known, co-presence of others known
1 diary day, primary activities only (31 codes), location & copresence of others unknown
7 diary days (weekday & weekend), primary & secondary activities
(265 codes), location known, co-presence of others known
1 diary day, primary & secondary activities (30 codes), location
known, co-presence of others unknown

7 diary days, primary & secondary activities (188 codes), location
known, co-presence of others known

7 diary days, primary & secondary activities (73 codes), location
known, co-presence unknown

Notes

As above
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1995

Sample size (individuals) and
period
2,598
February, March, August,
September
1,350
January, February, September,
November, December
1,586
March-June
1,962
May
8,688
All months
4,854
March, June, September,
November
As above

Table 1: Key features of the MTUS (World 6) UK time use surveys

2000

18+

All 8+ in representative
household sample
Representative sample 16+

2005

MTUS
Harmonised
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ID

ID
338122
338122
338122
338122
338122
338122
338122
338122
338122
338122

301279
301279
301279
301279
301279
301279
301279
301279
301279
301279
Date
25-Jun-00
25-Jun-00
25-Jun-00
25-Jun-00
25-Jun-00
25-Jun-00
25-Jun-00
25-Jun-00
25-Jun-00
25-Jun-00

Date
14-Aug-74
14-Aug-74
14-Aug-74
14-Aug-74
14-Aug-74
14-Aug-74
14-Aug-74
14-Aug-74
14-Aug-74
14-Aug-74
Day of week
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday
Sunday

Day of week
Wednesday
Wednesday
Wednesday
Wednesday
Wednesday
Wednesday
Wednesday
Wednesday
Wednesday
Wednesday
Episode start
04:00
08:00
08:20
08:30
08:40
09:10
09:20
09:50
10:00
10:20

Episode start
04:00
05:30
06:00
06:30
07:00
07:30
10:00
10:30
13:30
14:00
Episode end
08:00
08:20
08:30
08:40
09:10
09:20
09:50
10:00
10:20
11:20

Episode end
05:30
06:00
06:30
07:00
07:30
10:00
10:30
13:30
14:00
16:30
Main
sleep and naps
wash, dress
pet care
food prep
food prep
meals or drinking
meals or drinking
Set/clear table
Voluntary
Worship

Main
sleep and naps
wash, dress
wash, dress
meals or drinks
travel to work
paid work
meals at work
paid work
meals at work
paid work

Secondary
no recorded act
no recorded act
no recorded act
conversation
no recorded act
conversation
no recorded act
no recorded act
no recorded act
no recorded act

Secondary
no recorded act
no recorded act
listen to radio
listen to radio
no recorded act
no recorded act
no recorded act
no recorded act
no recorded act
no recorded act

Location
at own home
at own home
at own home
at own home
at own home
at own home
at own home
at own home
travelling
at place of worship

Location
at own home
at own home
at own home
at own home
travelling
at workplace
at workplace
at workplace
at workplace
at workplace

Mode of travel
not travelling
not travelling
not travelling
not travelling
not travelling
not travelling
not travelling
not travelling
walk / other
not travelling

Mode of travel
not travelling
not travelling
not travelling
not travelling
other/unknown
not travelling
not travelling
not travelling
not travelling
not travelling

Child present
no
no
no
no
no
no
no
no
no
no

Child present
could not be coded
could not be coded
could not be coded
could not be coded
could not be coded
could not be coded
could not be coded
could not be coded
could not be coded
could not be coded

Partner present
no
yes
yes
yes
yes
yes
yes
yes
yes
yes

Partner present
could not be coded
could not be coded
could not be coded
could not be coded
could not be coded
could not be coded
could not be coded
could not be coded
could not be coded
could not be coded

Table 2: Example time-use data (MTUS, 1974 and 2000 samples)
1974
1
2
3
4
5
6
7
8
9
10
2005
1
2
3
4
5
6
7
8
9
10
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Table 3: MTUS code 18: Food preparation, cook
Coding
1974

53 Prepare meals or snacks

1983-87

0601 Food preparation
0602 Bake, freeze foods, make jams, pickles, preserves,
dry herbs
0604 Make a cup of tea, coffee

1995

3 Cooking

2000

3100 Unspecified food management
3110 Food preparation
3120 Baking
3140 Preserving

2005

Pact=5 (preparing food)

Table 4: MTUS code 21: Laundry, ironing, clothing repair
Coding
1974

50 Other essential domestic work

1983-87

0701 Wash clothes, hang out / bring in washing
0702 Iron clothes
0801 Repair, upkeep of clothes

1995

14 Clothes

2000

3300 Unspecified making and care for textiles
3310 Laundry
3320 Ironing
3390 Other specified making and care for textiles

2005

Pact=7 (washing clothes)

Table 5: MTUS coding of car travel
1974

Travel
Mtrav = 1

Label
Car, motorcycle,
taxi

Notes
45 Travel to work/school by car

1985

MTRAV = 1

36 Car, motorcycle (includes taxi)

1995
2000

MTRAV
Mtrav = 1

Car, motorcycle,
taxi
Any
Car, motorcycle,
taxi

2005

Mtrav = 1

Car, motorcycle,
taxi

Not possible to create
Wher=11 (unspecified private transport)
Wher=14 (moped, motorcycle, motor boat)
Wher=15 (drive car)
Wher=16 (passenger in car)
Wher=17 (car, not sure if driving)
Wher=18 (lorry or tractor)
Wher=19 (van)
Wher=20 (other specified private motor transport)
Wher=22 (taxi)
Pact / Sact = 41 to 45 (travel by car)
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Analytic approach
This paper takes a relatively basic approach to the analysis of the data described in Table 1 and
especially Table 2. Thus, whilst it would be possible to include secondary activities, the rate of
recording of secondary acts varies substantially between surveys with 30% of episodes having a
reported secondary activity in 1985 but only 16% in 2005. As the reasons for this difference could be
any combination of the design of the diary instrument, the method of respondent diary completion
and the proclivity to record secondary acts as well as the level of ‘multi-tasking’ itself, the paper
focuses solely on primary activities.
In addition to counteract the problem of differing diary activity recording durations, the data have
been converted from episodes (c.f. Table 2) to a sampled form where at least one instance of the
particular activity of interest in a given half hour is taken as an activity indicator (Anderson Under
review). Although imperfect as it is unable to represent the duration of activities, this approach
enables meaningful comparisons across time to be made and, in addition, has the benefit of
mapping on to the half hour ‘settlement periods’ which both domestic gas and electricity billing are
tending towards (Darby 2010). In the mainly descriptive analysis presented below this indicator is
used to illustrate the level of reporting of the activities of interest and the relative temporal
distribution of that reporting during the day and days of the week within different survey years.
As will become clear, change over time is then generally represented as a percentage point change
in this relative within-year temporal distribution. This approach highlights apparent shifts in the
distribution of the activities over time of day and/or days of the week but does not enable analysis
of absolute change over time in terms of duration or prevalence.

Changing times: food preparation and laundry
As might be expected from the longer duration diary slots, Figure 1 (absolute reporting rate)
suggests that reported food preparation decreased from 1974 onwards and this is especially
noticeable at breakfast and lunch times with an additional shifting of ‘peak evening’ food
preparation from 17:00 to slightly later. Overall substantial change may have taken place between
1974 and 1985 but with a slower rate of change thereafter confirming Cheng et al’s results for the
reduction in total time spent preparing food in the UK between 1974 and 2000 (Cheng et al. 2007,
46). As above, to offset the influence of reporting methods the relative distribution of reported food
preparation within years can also be considered (Figure 2). To some extent this confirms the trends
in absolute reporting of food preparation described above but also highlights the disappearance of
late evening food preparation which may have been associated with preparing food for the next day
or for a late ‘supper’ (Cheng et al. 2007).
However Figure 3, which considers the percentage point change from 1974 to 2005 by day of the
week, clearly shows a reduction in the proportion of food preparation that was reported in late
mornings on and lunchtimes on Sunday. As an example, the percentage point reduction of 0.4% at
13:30 on Sunday corresponds to a 48% decrease in the rate of reporting of this activity. In contrast
the proportion of food preparation reported on Sunday mornings and evenings increased between
1974 and 2005 while a similar pattern of change can be seen for Saturdays and weekdays albeit with
a much lower magnitude.
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16.0%
14.0%
12.0%
10.0%

2005

8.0%

1995

6.0%

1985
1974

4.0%

0.0%

00:00
01:00
02:00
03:00
04:00
05:00
06:00
07:00
08:00
09:00
10:00
11:00
12:00
13:00
14:00
15:00
16:00
17:00
18:00
19:00
20:00
21:00
22:00
23:00

2.0%

Figure 1: Percentage of activities reported as food preparation in each half hour (MTUS 1974-2005,
weighted)
8.0%
7.0%
6.0%
5.0%

2005

4.0%

1995

3.0%

1985
1974

2.0%

23:00

22:00

21:00

20:00

19:00

18:00

17:00

16:00

15:00

14:00

13:00

12:00

11:00

10:00

09:00

08:00

07:00

06:00

05:00

04:00

03:00

02:00

01:00

0.0%

00:00

1.0%

Figure 2: Relative distribution of the percentage of all ‘food preparation’ reported in each half hour per
year (MTUS 1974-2005, weighted)
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0.6%
0.4%
0.2%
0.0%
-0.2%

Weekdays (average)

Saturday

23:00

22:00

21:00

20:00

19:00

18:00

17:00

16:00

15:00

14:00

13:00

12:00

11:00

10:00

09:00

08:00

07:00

06:00

05:00

04:00

03:00

02:00

01:00

-0.6%

00:00

-0.4%

Sunday

Figure 3: Percentage point change in food preparation reported in each half hour by day of the week
(MTUS 1974-2005, weighted)
Further analysis focusing on ‘Sunday lunch’ (food preparation 11:00 – 14:00 on a Sunday) suggests
that preparing ‘Sunday lunch’ has declined for most age groups and especially for those aged under
64 (Figure 4). Preparing Sunday lunch has also markedly declined for the middle and highest income
groups but less so for the lowest income group who are also more likely to be over retirement age.
This does not imply, of course, that less eating is done on Sunday – just that some of it, particularly
for higher income groups, may now be done outside the home or later in the day (c.f. Figure 3 and
also (Cheng et al. 2007)).
0.2

0.2

0.15

0.15

0.1

0.1

0.05

0.05

0

0
1974

1985

1995

2000

16-24

25-34

35-44

55-64

65-74

75+

2005
45-54

1974

1985
lowest 25%

1995

2000

2005

middle 50%

highest 25%

Figure 4: Mean number of half hours in which ‘food preparation’ at home on Sunday 11:00-14:00 was
reported in each survey by age group (left) and income group (right) (MTUS 1974-2005, weighted, error
bars are +/- 95% confidence interval for the 45-54 age group or the middle income group only)
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In contrast to food preparation, laundry can only be meaningfully analysed from 1985 onwards
(Table 4). With this in mind, Figure 5 shows the percentage point change from 1985 to 2005 in
reported laundry half-hours on each day of the week by gender. Given the continuing gendered
nature of laundry with 92% of recorded laundry half-hours being reported by women in 1985 and
84% in 2005, it is the shift in female reported laundry away from weekdays (especially Mondays) and
towards Fridays and Sundays that is most evident. Thus the 5 percentage point increase in reported
laundry on Sundays corresponds to a 32% increase in the rate of reporting and similarly the 5%
increase on Fridays corresponds to an even more substantial 45% increase in the rate of reporting.
20%
15%
10%
5%
0%
-5%

Male

Friday

Thursday

Wednesday

Tuesday

Monday

Sunday

-15%

Saturday

-10%

Female

Figure 5: Percentage point increase/decrease in reported laundry by day of the week for men and
women from 1985 to 2005 (MTUS UK sub-sample, weighted, indicator = any laundry in a half hour,
confidence intervals = +/- 95% for 1985 proportion)
Further analysis by time of day within year (Figure 6) and of change by time of day across days of the
week (Figure 7) suggest that in 2005 far more of the reported laundry was in the early morning
(06:00 – 09:00) on both weekdays and Saturdays than was the case in 1985. Indeed the increase in
early morning laundry for weekdays is predominantly early on Monday and Friday mornings (not
shown) and, in the case of the latter, constitutes most of the change shown in Figure 5. This shift
appears to have occurred alongside a reduction in weekday daytime, and especially later morning
laundry on Saturdays. However the most obvious changes are focused on Sunday with an increase in
morning (08:00 – 11:00), early afternoon and also early evening (20:00) laundry which may, given
the definition of the time use activities, also include ironing.
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8.00%
7.00%
6.00%
5.00%
4.00%
3.00%
2.00%

1985

23:00

22:00

21:00

20:00

19:00

18:00

17:00

16:00

15:00

14:00

13:00

12:00

11:00

10:00

09:00

08:00

07:00

06:00

05:00

01:00

0.00%

00:00

1.00%

2005

Figure 6: Relative distribution of % of yearly laundry half-hours by weekday vs weekend and by
time of day for each year (MTUS UK sub-sample weighted, error bars are 95% confidence
intervals).
0.80%
0.60%
0.40%
0.20%
0.00%
-0.20%

Weekdays (mean)

Saturday

23:00

22:00

21:00

20:00

19:00

18:00

17:00

16:00

15:00

14:00

13:00

12:00

11:00

10:00

09:00

08:00

07:00

06:00

05:00

01:00

-0.60%

00:00

-0.40%

Sunday

Figure 7: % point change in timing of reported laundry by weekday vs weekend and by time of day
for each year (MTUS UK sub-sample weighted, for clarity, only 95% confidence intervals for
Sunday included).
These shifts are hardly surprising given the strongly gendered nature of laundry confirmed above.
The rate of female UK MTUS respondents aged 20-59 in full time paid work roughly doubled from
22% (35% part time) in 1985 to 42% (30% part time) in 2005, and so it is likely that one factor in the
evolution of patterns of laundry over that time may be changes in female labour market
participation. Indeed more detailed analysis (not shown) suggests that both early morning weekday
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and early evening laundry, which coincides with peak electricity demand, is more likely to be
reported by (female) respondent who were in full time work. It is also noticeable that despite the
increasing availability of timers or scheduling mechanisms, there has been no increase in the very
low level of late or overnight laundry.

Future demand: current car use and electric vehicle charging
As might be expected absolute levels of reported car use increased substantially during ‘peak travel’
between 1985 and 2005 (Figure 8) with just over 8% of respondents reporting travelling by car
(either as a driver or passenger) at 08:00 and again at 17:30 compared to 5% and 6% in 1985.
However it is also noticeable that day-time car use roughly doubled during the period 1985 to 2000
but then remained largely unchanged to 2005.
Interestingly the relative distribution of car use within years (Figure 9) shows rather less substantial
change. Of the car use reported, there seems to be slightly more early morning car use in 2005 and
less from 18:00 onwards but more during the middle of the day suggesting a slight shift towards an
earlier start to morning commuting and increased mid-day non-commuting use. Analysis of the
sequences of activities of which this car use is part has suggested that the former may be related to
longer morning commutes to include the transportation of children to school and the latter may be
related to increased use of the car for shopping (Mattioli, Anable, and Vrotsou Under review) and
also to increased availability of second cars during working hours.
These small relative shifts are confirmed by Figure 10 which shows that the increased mid-day use
appears to be concentrated on Saturdays and Sundays which also show the relative decrease from
18:00 onwards although as noted the magnitude of the change is relatively small. This figure also
highlights the increase in car use early on Saturday mornings which is almost certainly generated by
increased use of taxis although it would only be possible to unpack this using the 2000 diary data
(c.f. Table 5).

10.0%
9.0%
8.0%
7.0%
6.0%
5.0%
4.0%
3.0%
2.0%

1985

2000

23:00

22:00

21:00

20:00

19:00

18:00

17:00

16:00

15:00

14:00

13:00

12:00

11:00

10:00

09:00

08:00

07:00

06:00

05:00
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Figure 8: % of half hours with any reported car travel by weekday vs weekend and by time of day
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for each year (MTUS UK sub-sample weighted, error bars omitted for clarity).
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Figure 9: Relative distribution of % of car travel half-hours by weekday vs weekend and by time of
day for each year (MTUS UK sub-sample weighted, error bars omitted for clarity).
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Figure 10: % point change in timing of reported laundry by weekday vs weekend and by time of
day for each year (MTUS UK sub-sample weighted, confidence intervals omitted for clarity).
Whilst these evolving patterns are of interest in themselves in understanding the evolving ‘cargo’
functions of the car (Mattioli, Anable, and Vrotsou Under review) and thus demand for energy for
mobility in relation to other practices, the focus here is on the implications of these patterns for
insights into future charging of electric vehicles. If we assume that electric vehicles will be used at
the same times and for similar purposes to current carbon-fuelled cars then the time diary data can
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support the analysis of the probable timing of demand for re-charging. This timing is crucial to the
successful engineering of local distribution networks to support EV charging (Neaimeh et al. 2013)
and the results of such an analysis are shown in Figure 11.

Figure 11: % of half-hours where a car trip ends at home (MTUS UK sub-sample weighted,
confidence intervals omitted for clarity).
As would be expected, during the week most car-use that ends at home occurs in the afternoons
following school (16:00) or evening following work (18:00) although there are also discernable ‘minipeaks’ at 09:00 and 12:00. This pattern is clearly likely to impact weekday evening peak electricity
demand and reflects on-going experimental charging control and tariff trials. However the pattern
for Saturdays is noticeably different with a peak in charging demand to be expected in the late
morning potentially following use of the car for shopping. Sunday also shows a different profile with
increased levels of charging demand likely at around mid-day and through the afternoon and early
evening.

Discussion
The overall aim of this paper was to demonstrate the value of historical time use data in
understanding the changing nature of everyday practices that demand energy. To do this the paper
introduced the Multinational Time Use Study and outlined the form and availability of harmonised
time use data from representative national UK surveys over the last 30 years.
The paper then showed how the timing of three energy demanding practices have changed over
time. In the case of food preparation the results suggest that food preparation during the week has
been subtly redistributed towards slightly earlier and slightly later time periods with a slight
reduction of food preparation during the middle of the day. However the most notable changes are
to be seen on Sundays with significant reduction in food preparation during late morning and
increased food preparation both earlier and later in the day. As the analysis shows these changes are
not uniform across social groups indicating considerable heterogeneity not only in the likelihood of
performing this practice but also in the rate of change in the prevalence of that performance (or
prevalence.
In the case of laundry the (still) strongly gendered nature of the activity together with changing
labour force participation by women appears to have contributed to a significant shift towards early
morning weekday, evening ‘peak’ and Sunday morning laundry. These changes have implications for
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energy demand since early morning laundry may contribute to an emerging ‘morning demand’ peak
whilst evening laundry with it’s potential to require machine drying contributes to the already
problematic ‘evening peak’ demand. Furthermore the shift away from mid-day weekday laundry
offers further problems for the potential to match local mid-day generation to domestic energy use
to counteract emerging problems of over-supply of photovoltaic generation in local distribution
networks during summer working hours.
In the case of car use the analysis not only illustrated the relatively small scale but nonetheless
indicative shifts in the distribution of car use from 1985 to 2005 but also illustrated the potential to
match mid-day weekend, and especially Saturday charging to local photovoltaic generation. This
would not only to provide ‘free’ fuel but as with mid-day laundry, would provide a storage/power
‘sink’ to reduce the potentially problematic daytime photovoltaic generation load on local
distribution networks.
In all cases the analysis raises rather more questions than it answers but through the presentation of
the time use survey data has sought to illustrate opportunities to extend the analysis. Thus the
sequence of activities surrounding car use could be used to identify the likely cause of the temporal
shifts in early morning car use and further analysis of food preparation by gender and labour market
participation may enable similar insights to those already derived for laundry.
Finally the near future availability of the recent 2014/15 UK time use diary survey will mean that the
analysis can be updated to the present and more complex analysis of trends over time with multiple
observation points can be considered. In addition more recent data will also enable the
development of age cohort analysis which can start to unpick age and cohort effects on the
prevalence of the performances of various practices over time. This in turn will support a
substantially more rigorous analysis of the epidemiology of energy demanding practices over time.
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