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Visual exploration of time-use data

— As humans are good at visual perception [1], visualization of time-use data
can help researchers to explore time-use data in an intuitive way [2].

— Therefore, we want to create a tool to
— visualize time-use data
— make time-use data accessible to a broader audience

— compare time-use patterns of individuals from different regions, time frames
and with different demographic and socio-economic backgrounds
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Multinational Time Use Study

The Multinational Time-use Study by the Centre for Time-use Research at
University of Oxford describes the time (in minutes) individuals spend on
distinct activities on a specific day [3]

Dataset

— Aggregate time-use data

— Number of countries: 23 countries (we focused on Europe later on)
— Survey years: 1960s to the 2010s
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Variables in Multinational Time-Use Study

Demographic and socio-
Activity data economic data Meta data

— Time spent on 69 distinct —  Sex — Country the survey was

activities, e.qg. ~ Age conducted

— sleep and naps — Year the survey was conducted

— Employment status
— food preparation, cooking — Day of the week the diary was

kept

—  Civil status

— out-of-home leisure — Access to motorized vehicle

_ travel as part of work — Low quality observations

— Highest level of education
— leisure-time travel

— watch TV

— Computer/Internet access

— Urban/rural living environment
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Visualization trade-offs

How to display so many variables to support visual exploration of time use data,
considering [4]

— cognitive limitations of humans,
— limitations in display, and

— limitations in computing power?
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Visualization idioms:
Time spent on activities by day of the week

less time spent on activity more time spent on activity
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Visualization idioms:
Time spent on activity categories
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Visualization idioms:
Survey country

+ filter functionality
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Visualization idioms:
Year the survey was conducted

+ filter functionality
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Visualization idioms:
Day of the week, age group, family status, working hours

+ filter functionality
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Visualization idioms:
Further demographic and socio-economic variables

+ filter functionality

Sex Retired Badcase Student
Select all Select all Select all Select all
Male: 947 Not retired: 1793 |0: 1789 Not a student: 1777
Female: 864 Retired: 18 3: 21 Student: 34
4: 1
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Visualization dashboard

Time spent on a specific Activity on a specific Day Time spent on categorized Activities on an average Day

2% Sioep & rest
7% WSteep
Saturday [l Leisure & recreation
Friday 15% q 33% Personal, household, family care
Thursd:
ursday Paid & voluntary work
Wednesday

I Food & Drink
Tuesday

I Private travel
Monday

18% Work travel & commute
Sunday

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 24% Undefined

Hover over an activity to see the average minutes spent on this activity Hover over an activity to see the average minutes spent on this activity

Occupation Days of the Week Age Group Select by Country
[l Others/undefined
I Coreoton ooy & ol mosing gods, raspor,extaction = T I | e
Sales, services, creative support, cleaning Thursday 40-49
Health, education, and social care support 50-59
M Clerical and office support [Wednesday) 2020
10 Self employed non-professionals Monday Ceo-e
N 70-79
Education and social science Gon
M Other professionals ncey, 18-19
I Civil and social service Saturday 80-89
i T T T T T 1 r T 1
Science and engineering 0 2,000 4000 6000 8000 0 5,000 1
Finance and legal Records Records
[ Management
19 Security and armed forces Family Status Work Hours

Medical

Records by Year [Notrecorded |

20-39
i 40-59
@ 30000 Adult (18y+) w. 1+ child (5-17y)
] a 0-19
g oo Adult (18-39y) w/o child (<18,
& 10000 ult (18-39y) w/o child (<18y) _79
0 0
1990 1991 1992 1953 1994 1995 1996 1997 1998 1999 2000 Adult (18y+) w. 1+ child (<5y) 8099
T T T r T T 1
Year ° 10,000Records 20,000 ° mmoﬁecords 20,000 Hover over a country to see the amount of records
Various Fitter Options
Sex Retired Badcase Student Computer Vehicle Hhid Type Hhid Size # Children Single Parent Own Home Sector
Select all Select all Select all Select all Select all Select all Select all Select all Select all Select all Select all Select all
Male: 27573 Not retired: 45944 | | 0: 59006 -8:26 Yes: 11007 2+ cars or motorcycles: 22008 || One person household: 7159 | 12:2 0: 34801 No: 57687 not recorded: 22554 Private Sector: 43962
Female: 31918 | Retired: 13547 : 23 Not a student: 55828 | No: 26162 1 car or motorcycle: 26635 Couple alone: 12999 11:13 : 11299 Yes: 1804 Own: 24645 Public Sector: 7552
4:318 Student: 3637 -8:16 Non-motorised vehicle: 3486 | Couple + others: 28978 10: 49 2:9123 Rent: 10219 -7: 7693
Emp. Status Education Urban Citizen Civstat Cohab Employment Unemployed Spouse Employment
Select all Select all Select all Select all Select all Select all Select all Select all Select all
Employed Full Time: 26055 uncompleted secondary or less: 31973 | |-9: 22554 -9: 22554 Diarist in a couple: 41513 Not in a couple: 13426 Not in paid work: 24512 | | Not-unemployed: 57848 || -8: 1414
Employed Part Time: 6012 completed secondary: 14346 Urban/Suburban: 24952 | -8: 6 No, diarist not in a couple: 17978 | Married/civil partners: 43215 | | In paid work: 34979 Unemployed: 1643 Not in a couple: 17978
Employed, unknown status: 2912 | above secondary education: 13172 Rural/Semi-rural: 11985 | No: 1194 Cohabiting: 2850 Employed full-time: 18251

Use Shift or CMD click to select multiple items in the same filter

Built with ¥ by Keen 10
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Live Presentation

Link to web version of the tool:
(tool contains a limited data set of roughly 60.000 observations)
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ICT use changes time allocation of individuals.
Example: Travel

Effect on travel Impact on time use

Avoiding travel -> saving travel time

Redistributing travel -> saving travel time

Traffic Control &
Optimization

Connected Private
Transportation
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Activities require resources and cause emissions to the environment.

Example sources of environmental impacts of activities

Activity -~ Direct
. Electricity consumption
Watching TV of TV

Electricity consumption

Vacuum cleaning
of vacuum cleaner

Food preparation/ Electricity consumption
eating of cooking/lighting

Fuel consumption of

Travel .
vehicle
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Production of TV
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Production of vehicle
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Environmental impacts throughout the life cycle of a product/service
system

Emissions Emissions Emissions

Waste

Materials ‘

Secondary
materials

1 1 1

Resources Resources Resources
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Causal relationship between ICT use, time use patterns, infrastructure
utilization and environmental impact [6]
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Energy intensities by activity category

Energy intensities of activity categories in Finish households 1998-2000 based on Jalas [5]

Private travel (PT)
Work travel and commute (WTC)
Food and drink (FD)

Personal, household and family care (PHF)

Leisure and recreation (LR)
Paid and voluntary work (PVW)
Sleep and rest (SR)

0 10 20 30 40 50 60 70 80 90
Megajoule/hour

Sleeping is assigned an energy intensity of zero since housing, domestic heating and
lighting have not been considered. Work has an energy intensity of zero since no
final consumption is allocated to it.
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Energy intensities by activity category

Energy intensities of activity categories in Finish households 1998-2000 based on Jalas [5]

Private travel (PT)
Work travel and commute (WTC)
Food and drink (FD)

Personal, household and family care (PHF)

Leisure and recreation (LR)
Paid and voluntary work (PVW)
Sleep and rest (SR)
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Megajoule/hour

But what are the environmental consequences of changes in time allocation?
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Example ICT use case:
Telecommuting

Direct effects

— Telecommuting can reduce time spent in commuting and associated resource consumption
and emissions.

— Saved time needs to be spent on other activities (zero-sum game). These can cause resource
consumption and emissions to the environment and compensate for the savings (time-use
rebound effect).

Indirect/systemic effects

— Telecommuting may influence decisions of families regarding settlement, jobs, investments in
their dwellings and vehicles, simply because they longer commuting distances become more
acceptable [8]. This again feeds back on time use and the environment.

— In the long term, such developments can even lead to changes in land-use patterns, such as
more dispersed residential and industrial areas [9].
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Challenges and next steps

Impact of ICT on time use
— Investigation of ICT impacts on time use (e.g. through telecommuting)

— Attribution of changes in time use to ICT
Environmental impacts of time use

— Investigation of environmental impacts of changes in activity allocation

— Recent data on environmental impact of activities
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Thank you for your kind attention!

University of
Zurich™
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