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Overview

« Sustainable Design Research
Context

« Case Studies — Design for
Sustainable Behaviour

* Lessons for Design Research

« Design Research Challenges
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Designers have a
responsibility to think about
the impact on the
environment and society of
the products they design.

Only careful consideration
can make sure that negative
effects of the design are
excluded and positive
features included.

From an industry perspective
trying to ‘retro fit’ more
sustainable solutions is
costly.
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% : Every product we create has
: environmental impacts:

RAW MATERIALS

Uses resources & energy when
raw materials extracted and

h }-;LH when manufactured.

MANUFACTURE « (Generates emissions when
END OF LIFE manufactured, transported and
maybe even used.

« Uses energy when transported
and when we use it.

« Creates waste & pollution at
the end of it’s life.
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Different Products, Different Impacts

7 =\
= = =

MANUFACTURE

Furniture = raw materials &
manufacture

END OF LIFE

Household appliances =
raw materials,
manufacture & use

RETAIL
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Sustainable Design Research

To date most research and industry

% practice in Sustainable Design
| focuses on Materials,
E— Manufacturing & End-of-life. Often
viewed as purely a technical

}‘i hl_H problem to be overcome.

MANUFACTURE

But often the biggest environmental
impacts occur at the Use stage.
This area has often been avoided
by designers because it is viewed
as complex.

END OF LIFE
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Sustainable Design Research at Loughborough University since 2003
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Production
-------20%

Use 80%
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How can design change
behaviour so less energy and
other scarce resources are
used by the consumer?
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Household Energy Use

Since 1970

The efficiency of products and
systems in the residential sector has
iImproved by around 2% per year

The electricity use by domestic lights
and appliances has increased by 70%

Improving the technical efficiency of appliances and manufacturing has not
achieved a reduction in domestic energy consumption.
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Changing Behaviour

EDUCATION &
AWARENESS
RAISING

STRATEGIES TO INFORM CONSUMERS OF THE CONSEQUENCES
:> OF THEIR BEHAVIOUR & ENCOURAGE THEM TO CHANGE

TECHNOLOGICAL
IMPROVEMENTS

TECHNOLOGICAL FEATURES WHICH INCREASE EFFICIENCY TO
:> REDUCE THE ENVIRONMENTAL IMPACT OF USE

J

~

PRODUCT/SERVICE-LED

INTERVENTIONS

PRODUCT/SERVICE FEATURES WHICH ATTEMPT TO MODIFY USER
——) BEHAVIOUR TO REDUCE THE IMPACTS OF USE

J
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Carbon, Control & Comfort

‘Carbon, Control & Comfort’ a 3-year
project funded by EPSRC & E.On
collaboration with 7 other UK universities
aimed to change control systems in social
housing to enable users to create the
comfort conditions that they want whilst
reducing energy use for heating and
cooling by 20%. Proposal was the outcome
of an EPSRC sandpit.

Disciplines involved — architecture, civil
engineering, energy systems engineering,
building services engineering, electronic
engineering, human geography and
DESIGN.

AR — the ING'S £ M Loughborough
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http://www.eonenergy.com/?WT.svl=2
http://www.epsrc.ac.uk/
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Carbon, Control & Comfort — Design Research Questions

How do people use their heating systems?

What are the opportunities for design in
reducing energy use for heating?

Can design interventions reduce energy
use for heating?

AR — o ING'S
Durham @ DE uour!o“ s RT UNIVERSITY Collese
w University LNYGRSITY f IDND('§N

o)
GREENWICH
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http://www.eonenergy.com/?WT.svl=2
http://www.epsrc.ac.uk/
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Carbon, Control & Comfort

Design and Human Geography
researchers investigated real
behaviour in the home using a range
of methods.

Home diaries - limited success
Audio tours & interviews - very
successful.

Findings used to design and test
feedback interventions to help achieve
energy reductions.

Contrasted these interventions with an
automated system developed purely
from a technical perspective by
engineers on the project.

14



Carbon, Control & Comfort Findings

Engineering team undertook technical
monitoring of 20 homes found a huge
variation in energy use for heating even in
very similar properties with similar
households.

Detailed user studies in the same homes
revealed:

Windows left open with heating on.

Electric fires often used for light not
heat.

Timers often not used for setting
heating.

Thermostat use not understood.
Large variation in thermostat settings.

Loughborough

7 University
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Carbon, Control & Comfort Design Concepts

Objective:
The aim of the focal point light' (Concept 4 and Concept 5) is to help people save energy in both thermal and visual comfort. As a feedback mechanism, the
light reacts to changes in room temperature and influences user’s heating system control decisions by changing its colour. As a focal point in the living room,
it emulates the function and cosiness provided by electric fire lights to shift the need of buying a fireplace.

Getting dark 18.0-21.0  21.1-23.0

23.1-25.0 25.1+

Conce,
Description

Temperature feedback light
tree glows passively in the dark
and turns on different amount of
bulbs depending on how high
the room temperature is. It
rewards the user by having more
warm and cosy lights on, when
the temperature is between 18
—21°C*. If temperature reaches
to 25.1°C all go out.To have
more warm and cosy lights on,a
change in the heating thermostat
setting is needed.

234] 3ySi] piemay

- Standalone LED table light (ambient lighting);

- Photoluminescent painted “Trunk'” absorbs lights during the day and glows in the dark:
Lights are activated by timer. e.¢ Working automatically from 5:00 - 12:00p.m.

- Light bulbs are onfoff controlled by temperature sensor/thermometer: all of three

bulbs are on, when room temperature is between 18 — 21°C*: fewer bulbs on as

temperature reaches to a higher temperature range: alllights off at 25.1°C.

- Battery powered:

- Stain finish glass light cover.

*An adjustable baseline:18 C* for healthy individuals and minimum of 20 C* for very old,
very young, disabled, sick. Loughborough Design Schoal I.nu-ghb;?g; \TJ:.:;:::

[T Tindicates the room temperature (<17° C: brighter cold; 18 —21° C:bright warm; 22-24° c:dim cold; 25° c<: off)

Brightwarm lights to set the heating b ° ¢;when is below18° C, the user get brighterand
i when is b 4" ¢, lights get very dim and cold; lights are off when the temperature arrives at 25 ¢)

Getting dark 17 18 - 21 220520 25< €

-P i i it lumi when it gets dark/ for taking - Lights are controlled by the thermometer
care for family members cherea

R . e .
- Flexible lights: the user draws the lights near to them whenever needs o =

~The lights could b

\ \ ;q Tang Tang 2010

16
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Carbon, Control & Comfort Design Prototypes




Loughborough
7 University

Carbon, Control & Comfort Outcomes

Outputs: journal papers and book
chapters.

Refined design for sustainable
behaviour model that can be applied
in design.

Impacts: informed government policy
and increased industry understanding
of home energy behaviours.

18
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Low Effort Energy Demand Reduction

‘Low Effort Energy Demand Reduction’ a
4-year multi-disciplinary project aimed to
understand energy practices in the home
and test innovative solutions to reduce
energy demand. Funded by RCUK in
collaboration with Eon, O2 and Alert Me.

Disciplines involved: civil engineering,
systems engineering, computer science,
energy systems engineering, anthropology
and DESIGN. All at Loughborough
University.

g 89z | 077 97655

e
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Low Effort Energy Demand Reduction — Design Research Question

How do daily routines in the home influence
energy use?

|} 0 s3z | 077 97655
What are key opportunities in the home to
r ner ? L LN
educe energy use = =
Can design interventions in targeted areas i@

in the home reduce energy use?

What are the lessons for designers and
policy makers?

How can the results be used by designers
and policy makers?
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Low Effort Energy Demand Reduction

Design researchers and anthropologists
worked together to build a detailed picture of
real energy use behaviour in the home.

Breakdown of Home Energy Costs*
14% Water Heating

46% Heating & Cooling

Key research methods: l
Detailed interactive interviews in the home P Other
and video ethnography 8% Applances '

Detailed understanding of the activities and m— [

priorities of householders enabled
development of set of personas used for
designing interventions.
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Energy Monitoring

House 05

House 43

Engineering research monitored total electricity and gas usage as well as separate
key appliances in 20 family homes (2 adults & 2 children) over three years.
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Energy Monitoring
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Whole family involved in extended
interview over an evening meal.

Understanding their motivation for
energy saving, if any, their daily
routines, energy using activities and
their priorities in the home.
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Collaboration with anthropologists
brought video ethnography to
design research.

Provided detailed first person
accounts of research participants
in their environments.

=
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Three inter-related lenses were
used through which to consider
domestic life: Place, Movement &
the Sensory Home
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Considers how people, things and

resources relate to each other within

ecologies of place.

» People — researchers and users

* Things — home technologies &
prototypes

* Resources — energy and water

Considers the environments within
which people move and live their
everyday lives.
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Using re-enactment we explored how
people move in and as part of the
home environment.

Re-enactment of familiar routines
helped explore practices within the
home.
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Exploring perceptions of heat, air
movement, sound & light and how they
flow throughout the home.

Paying attention to the material and
immaterial (less visible) elements of
peoples homes.
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00:00 02:00

04:00

06:00

it —
whole dwelling electricity demand

08:00

washing machine electricity demand

washing machine energy demand

times of use

video

photography

transcripts

00:00 02:00

04:00

06:00

10:00

12:00

08:00

10:00

12:00

14:00

16:00

18:00

14:00

16:00

18:00

=

20:00

22:00

00:00

MW

20:00

22:00

00:00

Focused on laundry,
entertainment & digital
media and showering.

Mapped qualitative &
guantitative data
together to give insights
into problems to be
addressed
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HO1 Laundry.

18th March 2012.
People,Objects and Resources
through Time and Space.

EE e S




)
The Mature
Good Lifers:

Jacqueline, Stephen,
Hannah & Lauren.

Background

Basic Human Goals:

* To consume energy for the pl
it provides

« To be very active and sociable

« To be a stylish and proud family

and work

End Goals:

 To maintain and enhance our high standard of living

« To reduce our energy waste

» To make the desired consequences of energy consumption more
convenient to attain

Experience Goals:

« To feel unmitigated in consumption

* For individuals within the family to not feel inconvenienced
through change

« For change to ‘fit’ within our flexible, relaxed nuclear family

About the Family

...if ’'m working from home, then the heating’s on
for the day, but it’s not convenient to do it any
other way. We have thermostatic radiators, but
we never get anything sensible out of them...

‘Home’

...we don’t go without, | mean, | was always
brought up with a family that did things to cut
waste, but it’s not like we are grandma’s only
doing it for money...

Sustainability and the Environment

...the dryer’s on all the time but I'm willing to
spend the money for a clean load that | don’t
need to iron. I’'m aware it’s not environmentally
sound, but | want easy to fold dry clothes!...

Energy and Technology

...we, like, buy a device that has an eco-button
without necessarily knowing what on earth the
eco-button did. Yeah, | suppose that’s a good
example of the sort of things we do...

Routines & Priorities

Social Stories

Locations

Limitations of Stuff

Laundry Knowledge

Laundry Services

L1 [ [ | reomocemamme
I
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Personas helped us to make sense of the
messy domestic reality.

Enabled us to identify design opportunities
to develop concepts and prototypes.

This development enabled us to generate
principles to guide conceptual design.
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Main Findings - Informed the Design Brief

« Smart control and monitoring technologies offer
great potential for domestic energy saving

« User needs must go beyond attractive
aesthetics and usability

« Design of smart controls and energy feedback
needs to take into account everyday routines
and practices

« Need to design ‘with the grain’ of everyday life manage your

comfort

« More targeted information and sophisticated W‘lgggnge
control can lead to domestic energy savings as money
long as it fits into the rhythm and busyness of

everyday life
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Smart control of appliances and heating
in relation to everyday events

= ‘when baby stirs slow the washing
machine spin cycle’

= ‘when | come in the door start the
final rinse’




Shower monitoring device to encourage
all members of the household to reduce
consumption. Used light and sound to
provide feedback and incentives.
Showering time and energy use
indicated.

Encouraged competition between
household members.

7 University

How much is enough?

Loughborough

36
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Low Effort Energy Demand Reduction Outcomes

Outputs: journal papers, book
chapters and a book.

Design Guidance. Set of personas for
design.

Impacts: informed government policy,
increased industry understanding of
home energy behaviours and informed '
the design of products and services. Ethnography and Design

37
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Key Lessons for Design Research

Collaboration — multi-disciplinary projects
seem to be well funded by EPSRC and
you learn new things!

Design strengths are valued — aiding
understanding and engaging research
subjects (people), concept development
and testing and making research results
more accessible.

Practice — embedded as part of the
research but not used as a research
outcome.
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Design Research Challenges

AHRC not funding design research — peer
reviewers highly critical leading to low
scores.

Design research has lost it's
distinctiveness - often embedded in other
projects but not obvious.

Confusion between design process and
research process — they must be distinct
and there must be a research question.

Everyone is a designer!
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Thank you for listening

Any Questions?

t.obhamra@lboro.ac.uk
Twitter. @tracybhamra
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