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 20th century 

 
•  It didn’t matter 

•  It’s expensive to find out 

  
 21st century 

 
•  It matters greatly 

•  It could be much cheaper 

Why don’t we know  

what’s going on during peak demand? 
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Figure 2. By 2010 the contribution of households to peak demand is estim-
ated at around 45% (Lampaditou and Leach, 2005; Darby and McKenna,
2012) and expected to rise further with the advent of electrified heating and
transport (Strbac et al., 2010). Graph based on EST (2012) data.

Brogden, D., Creighton, A., Claxton, A., 2010. Benefits of Advanced Smart Metering for
Demand Response based Control of Distribution Networks. Summary Report. Imperial
College and Energy Networks Association (ENA).
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Figure 1. Demand profile and contribution to peak demand based on Al-
lera et al. (1990). Households make up around 31% of peak demand in the
1990s.

References

Allera, S., Alcock, N., Cook, A., 1990. Load research in a privatised electricity supply
industry, in: Metering Apparatus and Tariffs for Electricity Supply, 1990., Sixth Inter-
national Conference on, pp. 1 –5.

Darby, S.J., McKenna, E., 2012. Social implications of residential demand response in cool
temperate climates. Energy Policy 49, 759 – 769. Special Section: Fuel Poverty Comes
of Age: Commemorating 21 Years of Research and Policy.

Strbac, G., Gan, C.K., Aunedi, M., Stanojevic, V., Djapic, P., Dejvises, J., Mancarella,
P., Hawkes, A., Pudjianto, D., Vine, S.L., Polak, J., Openshaw, D., Burns, S., West, P.,
Brogden, D., Creighton, A., Claxton, A., 2010. Benefits of Advanced Smart Metering for
Demand Response based Control of Distribution Networks. Summary Report. Imperial
College and Energy Networks Association (ENA).

1

Household contribution ���
to system peak 

20th century 

31% 

21st century 

45%  +  EV  +  Heat Pumps 



2

46.4%

National

Non-residential

Residential
L

oa
d

[G
W

]

6:00am noon 5:30pm

20

40

59.1

Figure 2. By 2010 the contribution of households to peak demand is estim-
ated at around 45% (Lampaditou and Leach, 2005; Darby and McKenna,
2012) and expected to rise further with the advent of electrified heating and
transport (Strbac et al., 2010). Graph based on EST (2012) data.

Brogden, D., Creighton, A., Claxton, A., 2010. Benefits of Advanced Smart Metering for
Demand Response based Control of Distribution Networks. Summary Report. Imperial
College and Energy Networks Association (ENA).

21st century 

45%  +  EV  +  Heat Pumps 

What is going on here?	
  

Household contribution ���
to system peak 



2008 guidelines

Harmonised European time use surveys

M e t h o d o l o g i e s  a n d 
W o r k i n g  p a p e r s

Energy-use 

•  High instrumentation 

Appliance level 

•  High resolution  

Seconds-minutes 

•  Long duration 

Months-Years 

•  High cost 

£1000s per home 

Time-use 

•  Low instrumentation 

Paper diary 

•  Medium resolution 

10 minutes 

•  Short duration 

1 day 

•  Low cost 

£s per household 

State of the Art 
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Phase 1 

British Heart Foundation Centre on Population Approaches for Non-
Communicable Disease Prevention 

Nuffield Department of Population Health 
 and Centre for Time Use Research, Department of Sociology 

University of Oxford 
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Added	
  insight	
  
1)  Diary	
  calibra/on	
  
2)  Energy	
  use	
  

British Heart Foundation Centre on Population Approaches for Non-
Communicable Disease Prevention 

Nuffield Department of Population Health 
 and Centre for Time Use Research, Department of Sociology 

University of Oxford 
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Information on completing the time use diary  
 
Please read these instructions before you complete your time use diary. Below is an 
example of a filled-in diary page. 
 
The diary starts at 4:00 am and covers 24-hours, with three hours on each page. If 
possible, please take the diary with you during the day and fill it in every now and then 
when you have a spare moment (e.g. on the bus or train, at lunchtime or while you are 
waiting for someone). 
 
      

 
 
 



6. Feedback and visualization

One way to tailor and personalize information is to have house-
holds write time diaries and utilize the VISUAL-TimePAcTS/energy
use software to show when activities that consume energy are per-
formed in the context of their own daily lives. This will provide di-
rect feedback to the diarists, since the visualization is based on
their own information. When discussing the energy outcome, it
is evident what activities can be changed and which ones cannot
be changed, since they are part of an activity sequence that cannot
be changed without losing value to the householders’ goal of main-
taining a good life. Dr. Kristina Karlsson of Linköping University is
currently implementing this kind of approach in one of her re-
search projects. The energy use calculations of VISUAL-Time-
PAcTS/energy use are until now based on appliances used in the
home.4 Even though it is possible to include also energy for trans-
portations and for heating, lighting and hot water we have not yet
included it in the model.

In our case studies, we have also seen that the energy use was
successfully reduced only when specific information was com-
bined with concrete measurement techniques and experimenta-
tion. Although awareness of energy and environmental issues can
be high, it is sometimes difficult to understand the implications
of this awareness in practice, and several of our householders were
shocked when they saw how much energy their activities con-
sumed [2]. Keeping energy consumption statistics over a longer
period of time also contributes to energy reduction at home. We
have also evaluated the method in a case study. We then let house-
holds keep time diaries and we followed up with interviews. Dur-
ing these interviews, graphs emanated from the actual time diaries
of the person being interviewed, are shown and discussed with the
interviewee. The model was able to visualize behavioral patterns in
the household and facilitates the interpretation of movements and
activities in time and space. A better and clearer view of the every-
day life of the informant has been obtained [44]. By combining
time diaries with interviews it is possible to obtain information
on in which context different decisions are being made, and also

an insight to possibilities and restrictions concerning the abilities
to change energy-related behavior that are present in the
household.

Using tailored information in combination with feedback is a
way of focusing and promoting energy efficient behavior while
accepting and supporting individual activity patterns and peoples’
wish to shape their own everyday lives.

7. Conclusions

Our starting point has been energy use and potential energy
conservation in the housing sector from a household-level perspec-
tive. The need to analyze and understand energy consumption in
relation to households’ activity patterns is vital for developing pol-
icy means that can contribute to both energy efficiency and what
people deem as a good everyday life. Deepened knowledge is
needed about how energy use contributes to everyday life today.

Often energy efficiency advice is so general that households
have difficulties relating to it. They cannot grasp what it would
actually mean for their own energy consumption if they imple-
mented this kind of advice. Therefore it is very important to relate
information to the households’ own activity patterns and their
rhythms of everyday life. In this context time diaries and VI-
SUAL-TimePAcTS/energy use contributes with clear, simple dia-
grams where peoples’ activity patterns are combined with a
curve on how much energy that was needed for various daily activ-
ities (breakdown load curves).

By utilizing many time diaries from a population we can also
discover differences in activity patterns for example between
men and women, single households and families, adults and chil-
dren. We can also visualize activity patterns in a household during
a period and, through that, discuss and problematize consequences
for energy consumption. We have discussed the fact that women’s
activities are more scattered throughout the day, and that they
actually use more electricity at home than men do. The individual
woman in our example was at home more than the man, so when
giving feedback to this household and tailoring energy consump-
tion information, it is more important to relate to the woman’s
activity patterns. In general, women used more electricity for activ-

Fig. 4. (a) Activity patterns among men and women in households with two adults between the ages of 20 and 35 and children (=Fig. 3). (b) Activity-generated load curves for
electricity among men in the group, and (c) among women in the group.

4 VISUAL-TimePAcTS/energy use will be available on the web during 2010.

K. Ellegård, J. Palm / Applied Energy 88 (2011) 1920–1926 1925

Sub group A	
   Sub group B	
   Sub group A	
   Sub group B	
  

Activity A,B,C…	
  

Kajsa	
  Ellegaard	
  and	
  Jenny	
  Palm.	
  Applied	
  Energy,	
  88(5):1920–1926,	
  2011.	
  

Mapping Energy to Activity 



The trouble with hand written diaries 

•  Labour intensive 

•  for participant 

•  for coding 

•  Indiscriminate 

•  All day diary (incl. all the boring bits) 

•  Delayed recording 

•  Post-hoc entries 

•  Inaccurate 

•  Biased 



Phase 2: Event triggered diaries 



Phase 2: 

Collect selectively at 
•  Random active times 

•  High load 

•  Uncertain load 

•  Peak demand 

Additional insight: 

•  Participant location /  movement 

•  Activity levels 

•  Proximity to each other  

(joint activity?) 



Phase 3: 

Provide Feedback 

Test different messages 

•  Money (classical economics) 

•  Social (behavioural economics) 

•  Event based (big brother) 

Collect response 

1. Message commitment 

2. Profile response 

3. Activity response 



Sample target >2000 

•  One device + clamp + electronics + setup £80 

•  Reusability          >10 

•  Set for 3 person household (4x80/10)   £32 

•  Courier service (drop off, pick up)    £10 

•  2000 households (2000x42)     £84k 

Make it statistically significant 



•  Novel approach to combine time-use and 
electricity use 

•  Statistically significant data on the 
temporal relationship between electricity 
use and household activities 

•  Fundamental evidence base for load-
shifting initiatives 

•  Opportunities for expansion 

 Heating, light levels, health, building fabric … 

          …to be continued… 

Summary 



Thank you. 

 

For questions, please contact 

philipp.grunewald@ouce.ox.ac.uk 


