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Living lab - Phase 1 (2022) iDO@DDLE
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First home interview data
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Data collection — Phase 1 interviews

Senior single (+65yrs)

Modern two adults, two children (25-45 yrs)



Data collection — Mini missions and Missions iIDO@DDLE
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Missions

- “Leave itto me” Automation

- “Tap of a button” On demand services fga’ y '{@7
. . ﬁﬁ@g?
- “Ready Steady Shift” — flexibility of energy use e W %

- N

... one day later

Mini Missions
- “Me or the Machine” Control
- “Out with the old, in with the new” Discontinuance

- “One true love” Domestication of digital services :

and services having on me? < | feel like digital services get all this like

bad rep from people like, | guess, < like everyone's just like, & Oh, it

should be like the olden days, < but | think it's really like | don't © [}

mean, | really enjoy being able to have, © like, & premature

everything | want. & Like on my phone < that is on the other side.

. O 1do feel like my ion span & and, like, my < kind of like,

waiting ability has declined. &  Like, | don't know, Like, the other day |
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Living Lab community
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iIDODDLE event,
East Lab
October 2023



IDODDLE

Digital daily life and automation

“Machine execution of functions or operations previously carried out by humans”
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Automation and decarbonisation 'D@DDLE

Automation of domestic activities creates opportunities for decarbonisation

Manage, control, learn about energy
e.g., smart home technologies

Integrate homes into renewable grids
e.g., smart EV charging, time-of-use tariffs

Substitute for physical activity
e.g., shopping trips, route optimisation



Research objective iIDODDLE

To improve understanding of the factors which influence people’s attitudes
and acceptance of different activity automation across daily life.

We investigate whether acceptance occurs, and whether it is more likely to occur:

1. at specific phases of activities (Bieser and Hilty, 2020); Planning or

execution

2. with particular influencing factors (Ghazizageh, Lee, Boyle, 2012)
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Automation acceptance iIDODDLE

Automation acceptance model (AAaaaaM) (Ghazizadeh, et al., 2012)

Technology Acceptance Model (TAM)

External variables T t Perceived

/ 1
+ System design

r
T
|
« User characteristics i / Attitude _—p|  Behavioural > Actual

« Task characteristics I towards using intention to use system use

(planning and
execution phases)
Level of automation

Trustin
performance | i~

Perceived
P ease of use

usefulness

* Prior experience _ Compatibility
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Feedback mechanisms
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IDODDLE Living Lab - Oxford IDODDLE

The Impacts of Digitalised Daily Life on Climate Change

Households with wide ranging characteristics in real-world conditions in their own homes but
committed to trial, learn, interact and share data with the research team.

47 households

Longitudinal data (2022-25)
In-depth qualitative data
Exploratory research

Floor § Grocery shopping
cleaning




Data collection June-nNov 2023

BEFORE DURING
Home interview weekly tasks and app tracking

IDODDLE
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iD@DDLE

About your experience

During the home visit you were given a coloured dial and asked about your expectations BEFORE the

R
el iR Tkl
Now that you have ienced the ion of meal p g and grocery shopping...
AFTER
Online survey

':"'EE::: sESEEEmEENE ©oEE -E Vrain, E. and Wilson, C. (2024) “Automation acceptance for sustainable digital daily life”



Results: Automation usage during trials
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Level of automation (LoA) Level of automation (LoA)
E
é g 2 I E E ¥ E
3% §|i3 i E 35 za
¥ |Eg3|EE 5 |E_z|Es
Activity aspects s £E E E é Activity aspects E & g E < 3
Floor cleaning - Planning Grocery shopping - Planning
Awareness of dirt/dust ; ; Assess dietary needs ; @ ;
: | | ]
Decide when to clean | g ® - Create meal plan ; a ]
: | ]
Decide where to clean| g © Make a shopping list -, . ]
. | ] | ] | ]
Remove items from floor| gm - - Decide when to get ingredients | gn O ©
Floor cleaning - Execution . . )
- = O Decide where to go shopping | g
Retrieve brush/ fi t
etrieve brush/vacuum from storage | gm Grocerv shoopine - Execution
Use brush or vacuum in desired area ; ] ] Travel to the store ;
Follow a pattern (avoid missing areas) ; L] L] Compare products/prices ; L]
Empty dust collector ; ; ; Check expiry dates in store ; .| .|
[ ]
Return brush/vacuum to storage | gm ] - Select ingredients | & ]
° Review cart before checkout ; ]
LoA Key: s manual (L1), @ schedule (L3), _.|:|_ autonomous (L5) Go through checkout| & ® ©
; . . g ue. P Pack ingredients| g L] L] o
: 80-99% of participants  jz= el mm, .- . . | a — — um SoEs mm
i 100% of participants = Vrain, E. and Wilson, C. (2024) “Automation acceptance for sustainable digital daily life”
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Results: Expectations vs. experience

Post trial - "How ... was the[meal kit delivery/

% robotic floor cleaner]?"
/\ Less than expected As expected More than expected

..useful ‘?(

Positive
...easy to use 5 p 24
...compatible to daily life b4
...personalisable W
...convenient W
...reliable | ‘?{
...enjoyable ; W
= II=I ===I i = II=I ===I
P = FiE: o frustrating X = - fiE o
e e Vrain, E. and Wilson, C. (2024) “Automation acceptance for sustainable digital daily life”
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Results: Expectations vs. experience

A

Positive
/\
Negative
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Post trial - "How ... was the[meal kit delivery/

Less than expected

...useful

...casy to use

...compatible to daily life

...personalisable

...convenient

...reliable

...enjoyable

...frustrating

robotic floor cleaner]?"

As expected More than expected

%

X X

% X

X % - .

Vrain, E. and Wilson, C. (2024) “Automation acceptance for sustainable digital daily life”
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Results: Feedback mechanisms ee

Technology Acceptance Model (TAM)

Perceived
usefulness

A

External variables

Sy

* Voluntariness context
* System design

+ Prior experience I.k Compatibility
h

Attitude B Y Behavioural SR 4 Actual 1 _

» User characteristics

. . . |
« Task characteristios I v I towards using intention to use system use |
(planning and _ ' Trust in : f I
exeoution phases) : performance \I\* : :
» Level of automation I I Perceived I |
: T — P ease of use I :
I I : A I I
| [ 1 | | l
I e e e - - I J
Feedback mechanisms
| ] 1 1] | u 1 1] | u 1 1] ] 1 1]
E aam - T E aam - T E aam - T E aam mams
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ms b am SoEmmmmmmmmEmaE  me-c sseememmmss o oomsomso Vrain, E.and Wilson, C. (2024) “Automation acceptance for sustainable digital daily life
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Someone outside Manual

the household

Sy = =
L= ' ‘As a result of your

experience during the

B oo trial, are there any of

jr S.‘./ . . . .
» it the following activities
that you would now be
willing to automate
more?’ ‘which one(s)
and why?’,

E Waste daposal
--.' vy "W

—a

Example screenshot of the post-trial online survey hot spot mapping,
eliciting change: increased automation acceptance.

= F o = F o = o 1
= _EEEEEEEE=E==E==== maas =E§- == == Vrain, E. and Wilson, C. (2024) “Automation acceptance for sustainable digital daily life”
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Results: Acce
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ntance of additional activities

Robotic floor cleaner Meal kit delivery Meal kit delivery 0
Activity domain Activity (positive) (positive) (negative)
Entertainment, media Listening to music/ podcasts
Watching a film/ TV episode
Managing home - non-energy intensive Waste disposal e
Surface cleaning

Retail - other

Shopping

Retail - food & drink

Grocery shopping

Managing home - lighting, devices,
appliances (exc. food-related)

Floor cleaning

Laundry

Ironing and folding

Gardening

Charging devices

Home security

Home lighting

Managing home - cooking, dishwashing,
other food-related

Meal planning

Food prep and baking

Dish washing

Managing home - heating, cooling, ete.

Climate control

Travel

Vehicle driving

Travel booking D

S5 sEStmiwmmss ooms =2 Vrain, E. and Wilson, C. (2024) “Automation acceptance for sustainable digital daily life”
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Cleaning Log
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Can you uncover the secrets of I
household automation? !hD r PLQI'LChE
Energy Demand
Detectives

Responsibility

room I Click the button below to enter

How does the interactive poster
'L automation

impact ...?

Emilie Vrain,
Environmental Change Institute, University of Oxford.
Contact: emilie.vrain@eci.ox.ac.uk

The Impacts of Digitalised Daily Life on Climate Change

www.idoddle.org
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Responsibility

Transferal between household members
O

O ‘n‘
...to the
technophile,
from the

traditional... . &

o

XD
and delegation of cleaning to the device,

alleviating mental stress.




Time-use . o . .
Cleanliness s mpacts of igtatsed bty i

. +7h .
R Expectations of
cleanliness increased

during trial,
@ -
@ 5 .
and positive emotions were
associated with a perceived
increase in cleanliness.

Pre-trial During trial

During the one-month trial, the total amount of time
the floor was cleaned greatly increased.

“It's sQ@ nice, the
house definitely
feels much cleaner.”

Time spent by humans carrying out floor
cleaning reduced during the trial.

avg. -2hrs : +
i Knock-on effects on human behaviour

Pre-trial During trial

BUT additional time was spent |

using the vacuum’s app 24mins | 15mins '
of reduced ‘floor-drobe’ effect

(this reduced with the
learning process) (when items are left on the floor)

1st 4th

week week
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Cleaning methods
Households shifted methods from human...

Pre-trial

During trial ...1o electricity
powered.

0% 20%  40%  60%  80%  100%
Osweep Omop BEvacuum B vacuum (robotic)




Energy-use

Household energy consumption (kWh)
measured with smart plugs pre and during trial.
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E
Household IDs

©
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% Pre-trial m During trial - Robot  m During trial - Additional human

Despite the devices being small energy users,
results reveal an increase in energy consumption
for 4 out of 5 households.

IDODDLE

The Impacts of Digitalised Daily Life on Climate Change



storage
P2P
electricity
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appliances
electric
vehicle-to-
grid

smart
lighting

heating

meal kits

digital
food hubs

e-bikes

11t hour apps

electric
vehicles

ride
sharing

P2P car-
sharing
mobility-as-
a-service

hailing

Digital consumer innovations

car clubs
sharedride

Wilson et al. (2020) Annual Review of Environment and Resources 45
Vrain, E. etal. (2022) Energy Policy, 162.



Crossing the chasm for low carbon S| L.'

disruptive Low Carbon In

Vrain, E. and Wilson, C. (2020) Environmental Inn and Societal Transitions, 38.



Early ado @ -AL/—LQL Non-ado E’t& WSI,.,!'L@I

Smart lighting Smart heating Smart appliances
Bulbs or lighting controls systems Plug sockets or kitchen appliances

Smart home technologies
can be controlled using apps, voice or remotely

Vrain, E. and Wilson, C. (2020) Environmental Innovation and Societal Transitions, 38.



Survey topics e ——
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m O @

Adoption Lifestyle + socio- Opinion Social network
specific demographics strong/weak ties

b

5 close friends’
structure and
characteristics

Information Information Opinion leadership Communication Communication
sources seeking 6 point scale? density topic frequency
behaviour

Vrain, E. and Wilson, C. (2020) Environmental Innovation and Societal Transitions, 38.
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Barriers to mass market adoption of energy  s=memnmconmae
reducing smart home technology

Non adopters
'Mainstream’

Interpersonal
communication

—)

More with
strong ties

2/ Early Low exposure to
& ® o, adopters "'| adopters for
® information

Clustered wealthy
close social networks

Vrain, E. and Wilson, C. (2020) Environmental Innovation and Societal Transitions, 38.



Decide, adopt... then what? S| |_©|
The forgotten side of innovation diffusion S

- ‘ s
|
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Communication
and social

Influpnce
¥ }

- Post-adoption decision to DISCONTINUE -

t t

Individual Innovation

Adopter Characteristics Attributes NOn'adopter
o) Q i‘%ﬁ i’: i

Vrain, E., Wilson, C. and Andrews, B. (2022) Technological Forecasting and Social Change, 185.




Decide, adopt... then what? S| |_©|
The forgotten side of innovation diffusion S

?

Decrease in positive Decline in
social influence financial situation

| |

- Post-adoption decision to DISCONTINUE -

Adopter Discontinuers have typical Perceived functional attributes Non_adopter

traits of ‘innovators’ not met by experienced attributes

JQ

Vrain, E., Wilson, C. and Andrews, B. (2022) Technological Forecasting and Social Change, 185.



Thank you for listening!

Dr Emilie Vrain
emilie.vrain@eci.ox.ac.uk

Environmental Change Institute,
University of Oxford, UK.

Environmental Change Institute

° R European
YC | Research
e Council

The Impacts of Digitalised Daily Life on Climate Change  Consolidator Grant #101003083
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