WASTED
POTENTIAL



Diploma Candidate:
Callum Boyland

Field:
Industrial Design

Main Theme
The exploration of potential prevention and disposal methods of food waste
and people’s willingness to put effort in to change habits

Primary Supervisor:
SteinarKilli

School:

Institute of Design

The Oslo School of Architecture and Design
Winter 2021

This project follows NSD guidelines.
Names and information of participants have been anonymised accordingly.

Unless stated, the illustrations and images used are my own.




Abstract

Initial research made very clear the huge
opportunity surrounding food waste to either
reduce the amount produced or make better

use of the waste itself. Several concepts and
methods were explored to address this challenge,
from product focused solutions to the inclusion
of aservice. The aim was to improve the users’
relationship with food and encourage a behavioural
shift to lower their waste’s impact.

How could products influence users to adopt a
more sustainable approach to food waste?

The project’s line of enquiry, combined with
user feedback, changed the focus from waste
management to waste prevention. Through

a systematic approach the food journey was
mapped highlighting the fridge’s central role.

The resultis SVING, a conceptual fridge design that
improves a user’s relationship with their fridge in
theirown homes, in their own kitchens, in the way
they stored their provisions. SVING gives the user
a greater overview of the contents of their fridge,
while improving accessibility to the contents at
the back. The new layout makes it harder for users
toignore or hide items in their fridge making them
more likely to use it or throw it away responsibly.
The project hopes to help the user produce less
food waste and be more considerate of its effects.

Abstract J/



Motivation

Having started life in the developing world, | was
brought up in a house where food was valued and
as little as possible was wasted. This was in stark
contrast to later life in the United Kingdom where
the throwaway consumer society shocked me.
There is alack of social justice surrounding food
as the hidden impact costs are not paid for by the
consumer, aworld away from the food producers.
These negative externalities mainly impact the
environment.

Inthe year of COP26, the 2021 UN Climate

change conference (COP26, 2021), | found myself
dwelling upon mankind'’s duty to manage their
waste and its perpetual disregard to do so. My
curiosity was sparked by how this pattern of
behaviour has developed an acceptance of neglect
and constantly discarding unused products.
Governments take years to implement policies in
atop down approach to tackle this problem, but
action can be taken by individuals to help improve
the world we all live in.

With this mindset, my focus was narrowed down
to the controllables: an individual’s or a collective's
responsibility in theirimmediate community and
the differences that can be achieved. Asense

of ownership can and should lead to action and
participation.

Motivation J/

The vast and daunting nature of this problem
makes it even more challenging, as there are
endless opportunities to enact change and just

as many mediums in which to implement them,

as well as the mediums these changes can be
done through. As a product designer, | believed

a product/family of products could be one such
medium to help encourage users to minimise their
impacts on food waste.

I aim to investigate lines of reasoning using both
product and service design, because | believe
designers have a prerogative to cultivate a deeper
understanding of the relationship between human
experience and our impact on the world. A singular
product will not solve this problem but every
improvement, no matter the size, is valuable in
tackling this global problem.

In my diploma | wanted to showcase my love of
research, analytical skills and hands-on approach
to develop a project that helps tackle this area. |
hoped to utilise my engineering background, my
willingness to explore and rapid prototyping skills
to create a product which would contribute to a
behavioural change in users’ interactions with food
waste.

Inger Andersen, Executive Director,
United Nations: Environment Programme, 2021
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Background & Context

"1/, ot all food produced for human
consumption is wasted.”

(FAO,2015; Gustavsson, Cederberg and Sonesson, 2011, p.V)

This quote on its own shows food waste is an

area with great potential for change, whether it be
trying to reduce the amount of waste generated

or making something useful from the waste itself.
We live in a world of increased food travel distance,
where users the world over have access to exotic
foods grown thousands of kilometres away and

a large portion of this well-travelled food is not
eaten. Food wastage is a major problem with a
domino effect of consequences, so it needs to be
addressed. The only way to tackle a problem of this
magnitude is through a series of small steps and
changes.

Food Waste refers to the decrease in quantity
and quality of food as a consequence of decisions
made by retailers, food service providers and
consumers (FAO, 2011).

The UN has set the Sustainable Development
Goals helping set milestones for everyone to

work towards. For this project goal number 12
“Ensure sustainable consumption and production
patterns” is particularly relevant, especially target
12.3 “By 2030, halve per capita global food waste
at the retail and consumer levels and reduce

Background & Context //

food losses along production and supply chains,
including post-harvest losses” and target 12.5
“By 2030, substantially reduce waste generation
through prevention, reduction, recycling and
reuse.”

Reducing food waste would not only help reduce
the impacts of the waste itself but also potentially
aid the 9.9% of the world’s population in a state of
hunger.

Studies have shown users may preferto go
shopping less frequently with the risk of wasting
food rather than shopping more than once a week.
(FAO, 2014) The variety of choice presented to
users is partially a reason for waste. (de Gorter
2014) Low food prices drive generation of food
waste. (World Bank, 2020)

Despite people’s increasing awareness of
environmental impacts, food waste is still a
growing problem, with 42% of young professionals
considered to be ‘high’ food wasters (Lyndhurst et
al.2007). The fact that approximately 60% of food
waste is edible highlights it is a question of neglect
and socially acceptable practices.

TARGET 12-3 TARGET 12-6

1 RESPONSIBLE
I
AND PRODUCTION

HALVE GLOBAL PER SUBSTANTIALLY
CAPITA FOOD WASTE REDUCE WASTE
GENERATION

“Food waste also burdens waste management systems, exacerbates
food insecurity, making it a major contributor to the three planetary
crises of climate change, nature and biodiversity loss, and pollution
and waste, thisis Sustainable Development Goal 12.3 aims to halve

food waste and reduce food loss by 2030.”

United Nations, Goal 12 Department of Social Affairs (2021)
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Developing an understanding of current research
is essential (Martin & Hanington, 2012) to create
something new and useful. Using this knowledge,
my project looks at the potential ways to minimise,
repurpose and sustainably dispose of food waste.

The data presented in the charts (pictured right)
shows that not all discarded food has the same
impact. This is due to a multitude of factors:
How it is disposed of
How farit has travelled in its life cycle
Type of food
Storage methods required to preserve it

As one can see despite a larger quantity of food
being discarded during production and post-
harvest handling their carbon impacts are lower.
As the food will have travelled only a fraction of the
distance it would have taken to reach your local
retail store and is often disposed of in a sustainable
method (seed/feed for crops and animals).

Inthe UK and Australia 1in 5 bags of shopping is
thrown away without being consumed, this means
approximately 20% of what people are willing

to spend on food could be saved (West London
Waste, 2014) (Food Bank Australia).

Designing to encourage sustainable behaviour to
reduce the environmental and social impacts of a
product is a complex problem in itself to tackle. A
product can be used by the designer to shape the
user’s perception, learning, and interaction (Lilley,
2005). Being mindful of both user and the context,

I reviewed the extent of the influence | could have
with my design direction. The method of behaviour
steering appealed as it enhances a user’s capability

Background & Context // 14

to reduce their food waste. | could cater to more
sustainable behaviours by facilitating the adoption
of better habits regarding food waste.

In order to instigate change, various design
approaches were taken to tackle the problem
using a bottom-up approach. The goal of the
project was to enable consumers to improve their
understanding and recognition of the impacts

of food waste, and provide a product to enable
them to actively reduce their personal food waste
impact.

Processing

Distribution

LN 8 Consumption

Carbon Emissions Contribution by Phase

Agricultural Product Food Waste by Volume
ngCU tural Production Adapted from Food Wastage Footprint - Impact on
Natural Resources, FAO 2015

Post Harvest Handling &

Agricultural Production

Post Harvest Handling and Storage
Processing

Distribution

@® Consumption

Adapted from Food Wastage Footprint - Impact on Natural Resources, FAO 2015
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APPROACH &
METHODS



Approach & Methods

A multi-strategy approach provided the
opportunity to gain insights from more than one
point of view. The following pages describe the
methods used to uncover opportunities and spark
the right questions to inspire further ideation. Data
was unpacked into manageable sizes through the
aid of visual formats depicting patterns, anomalies,
and similarities, proving useful to leverage insights
against one another.

Semi-structured interviews Mind Mapping

Open line of questioning was used when This method was used to map out
interviewing users and professionals to research and insights gathered in such a
obtain a broad range of opinions. way to easily find themes and anomalies.

| TARGET 12:3|

Do you think there is a need to reduce food
waste in your area of the country in general?

® Yes
Maybe
No
Desk Research Questionnaire Concept Analysis Co-Design
This was critical for establishing a To align the desk research with user’s This was critical for establishing ‘next By giving a group of people a task of
foundation and base line understanding thoughts and understand the public’s steps’in the process. It helped me make assessing the problem and challenging
for the topic area. conceptions for form requirements. decisions and identify what should be them to find solutions helped reduce the

pursued. intimidation factor of the solution and
generated new ideas

Approach & Methods J/ 18 19 Callum Boyland J/ AHO J/ Diploma Report



Rapid Modelling & Testing

Giving concepts form was necessary to
test sizes and how the product could be
made.

Pivot Testing

This was pivotal to develop a product that
would actively be useful to the user and
improve the efficiency of the solution.

Approach & Methods J/

20

Scenario & A/B Testing

Seeing concepts put through real life
scenarios helped to contrast proposed
designs against previous designs. This
gave a deeper understanding to norms
and user values.

Period Test

Leaving the concept with auserovera 3
day period was valuable to understand
and reflect on their interactions with the
product.

Design Review Questionnaire

| sent out an online questionnaire to
collate the reception to the concept,
which provided a broad range of views,
suggestions and potential design
improvements.

GIGA-Mapping

To assimilate the wealth of data GIGA mapping
helped synthesize relationships and themes
between different concepts and research
(Sevaldson, 2012).

Semi-Structured Interviews with
Professionals

Areview of the final design, after
development, allowed for knowledge
share and the proposed design'’s potential
reception to the market.
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PROCESS



Model Followed

) ) Adapted from ‘Double Diamond’ framework of Design Council’s Framework, 2004
Food waste is a wicked problem. A problem so

complex, open-ended and ambiguous, that it
requires a deep understanding of stakeholders and
solving it requires an innovative multi-disciplinary
approach combined with design thinking
(Buchanan, 1992). To help structure this project,

| utilised the Double Diamond framework. The

two diamonds represent my process of divergent
thinking and convergent thinking to tighten the
definition of a project brief and outcome.

Concept 1,2, 3

Concept 11

The infographic pictured represents the true
nature of the design process. | spent more time

in the Discovery and Define diamond due to the
complexity of the wicked problem and established
designis not a linear process.

Question Answer

Key:
Concept 1-3: Bio Digester, Composter, Chopping
Board,
Concept 4-7: Stock Making, Fire Lighter Making,
Single Use Cutlery, Peelable
chopping board (fridge take 1) Concept 4. 5. 6. 7
Concept 8: FatCandle
Concept 9: Product/Service of 1-5
Concept10: Vending machine
Concept 11: Fridge

Concept 10

Concept 9

Process J/ Model Followed 24 25 Callum Boyland J/ AHO J/ Diploma Report



Defining the Problem

To formulate the initial assumptions the 5WsH
method was used. These questions helped
reveal the target user group and their tasks, tools,
technology and environment using secondary
research and personal insight (Ross, 2015).

What?

Reduce the impacts of food waste by either
prevention, ensuring responsible disposal or
making use of the waste.

Where?
The home with the main focus on urban
environments.

When?

The project will aim towards a concept that would
fitinto society in the near future (next 10 years).
This setting might vary according to the explorative
nature of the project and a more futuristic concept
might be unearthed.

Why?

Food waste is a global issue that takes a back seat
in most user’s eyes as it’s degradable, but if food
waste was a country it would be the 3rd highest
Greenhouse Gas emitter.

Process J/ Defining the Problem 26

Who?

The focus is on the urban professional, who has a
busy life but wants to do their part to reduce their
environmental impact.

How?

I will initially explore several design directions
to see what the potential is in the area, the
most promising idea(s) will be taken further and
developed into a feasible concept.

Harvest
Farm
\
Infrastructure
Weather Cultivation
Transport
Processing
7/
Packaging
Preservation
Spoilage Packaging
Excess
Retall
- \
Lack of Anticipation/ Storage
Forecasting Overbuying
J )
|
Compost Negligence
Pets/Livestock / Forgetfulness
. | Home Stockpiling
__Disposal |
Green Waste Bin \ Overeating :
X ‘Yesterday’s Food’

General Waste



Insights

A questionnaire was conducted throughout the
first stages of secondary research to give me a
prompt overview of the topic. Participants were
recruited from friends and family who fit the age
range, 18-55+ years old, which had deliberately
been kept broad. There was a need toinclude a
variety of adults from different backgrounds to
identify a real problem area for food waste in the
home and the social impacts that affect new
thinking. The questionnaire was designed to be
anonymous to allow respondents to share as little
oras much as they wanted.

Targeted feedback along with secondary research
identified the following key problem areas:

« Targetage group indicated to be 26-55+
that typically afford to make conscious
decisions about their social and
environmental impact

« Liveinurban areasin compact living
circumstance

« Vast majority of those questioned saw the
need to reduce food waste and are looking
to curb their food waste habits

« Participant’s were less worried about the
amount of food they wasted suggesting

they struggled to quantify their waste or did

not understand the impacts of food waste

« Thefridgeis the focal point of food storage

inthe kitchen

«  Most common judgement of food’s end-of-

Process J/ Insights

life was through its visible condition and/or
smell, sell-by dates and over-purchasing

How old are you?

18-25

26-35

36-45
O 46-55
® 56+

Do you think there is a need to reduce food
waste in your area of the country in general?

@ Yes
) Maybe

No

Word clouds based
on words frequency in
answer to the stated
topics

Initial Questionnaire Results (Appendix 1)

Where do you live?
@ City
® Town
@ Village
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Ideation: Phase 1

Initial

EEERNLLBERER!

v Bu vy

VEIGHT / QTY

The initial research heavily influenced the design
direction, towards compostability and biofuel. |
looked at the potential integration of compost into
the urban environment and reducing the negatives
of this experience. | used mind maps to categorise
the ideas.

However the further into the design process |

got into these areas the more | felt like | was just
reformatting an existing set of products, although
this could still prove beneficial.

ImxImxim 30 parts Carbon
i high potential ener
)rt Nitrogen \_/ \_/\ Food waste in particular /-g_p/ ay

Ideal size
Contents Ratio ~ vegetable fats

_—
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anaerobic P /
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Othergreat additons Wty g _ .
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.. CallumBoyland // AHO J/ Diploma Report

4 M

/ e \\/—. I /\ - Anaerobic

Worms maJor helper in compost production

mesophillic
Process // Ideation: Phase 1 - ’ 31

~



5 ldeas

Desk research led my concepts to target compost
and biodigesters. The markets for these areas are

already saturated with products, so a new set of
concepts needed to be generated.

| categorised the food journey in the home into
these main areas:

« Storage

+  Preparation
. Cooking

- Eating

. LeftOvers

Blue sky thinking led to a plethora of ideas, of which

four were taken forward to explore further:
« Foodwastefirelighters
«  Stock making/fermentation - potential
service link
«  Peelable chopping board

« Single-use cutlery - Edible/made from food

waste

The fat candle was added later as a discursive idea.

The concepts were picked for their potential and

their alternative nature compared to previous

design directions. The designs shifted from product
focussed to the potential integration of a service.

Arange of methods were employed to explore
these topics - user discussions, mapping,

sketching, desk research, experiments and home

Process J/ Ideation: Phase 1/ 5 Ideas

research. The primary method used was mapping
due to the broad nature of the exploration, allowing

thematic analysis.
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Firelighters

An experimental concept looking into a new
potential use of food scraps other than existing
methods and uses. The principle behind the
concept was to give your food waste a second life.
Acting as a reward for the user for disposing of their
food waste in a more environmentally friendly way,
lighting a fire is a satisfying task.

Initial desk research was not straightforward on this
topic as little has been done in this area; although
experiments have been done on the burning of
high starch and high sugar powders, mainly for
impressive visual experiments.

Experiment

| conducted an experiment to test the flammability
of food scraps to test their viability of being
firelighter ‘fuel’. | used a random selection of food
scraps from my cooking as my test sample. These
were tested in two different states (fresh and two
weeks old) and two different forms (sliced and
granulated).

Method

Preheat the oven to 60°C, to act as the dehydrator.
The scraps were cut into thin slices and spread

out on a baking tray. These were then placed in the

oven for a total of 3 hours, they were removed at 45
minute intervals where a sample of each scrap was
removed to test their flammability.

Process // Ideation: Phase 1/ 5 Ideas

Outcomes
The order of flammability followed the sugar
content of the foods.

Sweet potato proved to be the most flammable,
this was expected due to its lower starting

water content as well as its natural oils and high
carbohydrate and starch content. They also proved
to be the only item that could hold a flame without
encouragement.

Red onion skins could hold a flame only with
encouragement and the rest would require the
addition of an accelerant to hold a flame.

The thickness and form of the scraps played a large
role in speed of dehydration and flammability of
the product.

The addition of a wrapper to hold the granules
resulted in afast burn with incomplete combustion
of its contents.

Important factors in relation to flammability:
« Liquid content
+ Form
+ Sugarcontent

The results of the experiments proved that
although it was possible to create flammable food
waste it was too labour and energy intensive a
process for it to be viable domestically.

34
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Peelable Chopping board

To improve the urban composting experience by
reducing the smell and mess of the process. The
top layer of the chopping board could be peeled
off and wrapped around the food scraps during the
preparation stage. This peeled sheet would act as
a carbon/nitrogen balancer for the user’'s compost
bin, in order to make a drier, less odorous compost
bin for the urban user, due to the lack of brown
waste to be added to their food waste.

However, this is a concept directed at those living
in city/urban areas with reduced access to external
composting. Others may still enjoy the benefits of a
less odorous food waste bin.

This concept would add an extra step to food
waste disposal. Why does it need to be attached
to the chopping board? Could it be a separate bag/
sheet you can add to the food waste bin instead?

Forthese reasons, and the material science focus
on developing biodegradable material to withstand
the blade of a knife and flexible enough to wrap
around, | did not pursue this concept.

Process J/ Ideation: Phase 1/ 5 Ideas
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Stock Making/Fermenting

Purchasing surplus short shelf life foods, fresh
fruit and vegetables, leads to more food waste in
the home (Moreno, L., & Hoover, D. 2017). Users
find themselves forgetting about items or not
using them within their edible state. Lack of food
knowledge, and/or time restraints, leads users
to throw away food before fermenting items or
making a stock (Lyndhurst et al. 2007).

Aservice/product concept was developed looking
to simplify the process of creating stock or other
products. The challenge in the kitchen is making
a product that fits pans of all shapes and sizes
and getting the food processed before it is too
far along the decomposition timeline. Health
and safety would also prove an issue within the
service because of the loss of chain of custody.
The concept would only be possible using waste
produced during the processing of processed
foods.

Callum Boyland J/ AHO J/ Diploma Report



Fat

At home, there are substantial contributors

to fat waste in city sewage systems. Imposed
regulations for the disposal of oils in the catering
sector have diminished its impact, however, the
habits of households remain (HLPE, 2014). This
results in the creation of fatbergs, consisting of
non-biodegradable products glued together by
solidified fat. In order to prevent this occurrence,

I looked into potential uses of fat in the kitchen to
prevent it from going down the sink. Commercial
kitchens often collect their excess fats and dispose
of them through biofuel companies; however
domestic kitchens don’t produce on a comparable
scale for this option to be viable. Previously people
used fat to make all sorts of products from candles
to storing it in grease tins to cook with. | merged
these two concepts into a fat flavour enhancing
cube to cook or use as a dipping sauce similar to
your olive oil and balsamic vinegar.

=\ )
Process // Ideation: Phase 1/ 5 |deeSw
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Fat Candle Rapid Modelling

Fat Candle Rendered in CAD
Background j/

Single-Use Cutlery

This concept investigated the potential use of food
waste to manufacture edible and biodegradable
cutlery.

Single-use plastic products are a massive
environmental problem in society today with 4.25
billion items of single-use cutlery being thrown
away in the UK alone each year, with only 10% being
recycled. (Heck, 2021)

Today, existing edible cutlery companies use
similar base ingredients using flours made from
rice and cereals that are then baked. Users were
not comfortable eating using someone else’s food
scraps as utensils without knowing the origin of the
food scraps.

A solution would be to use food scraps generated
during the production stage of processed foods
for transparency. This would also remove the
inconsistencies found in the quality of waste
submitted by the public. Yet this focussed on
reducing food loss in industry rather than food
waste and detracts from an industrial design-
themed project. Food science would be necessary
for the right composition of ingredients.
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Concept Analysis

| evaluated the concepts using a common set of
criteria to assess their strengths and weaknesses.
This was done in two different methods: radial
graph and SWOT analysis. | was able to assess the
pain points and feasibility of each concept which
prepared me for talking to industry experts.

Frequency

| found potential commmonalities and
complementary features between the four of the
five concepts and proposed to marrythem allas a
family of products/services as shown in the Venn
diagram.

Complexity

Radial Graph

STRENGTHS

+ Novel concept

- Improve compost bins cons
+ removes odour
- enhances compostability/time

- enhance kitchen connectivity

+ less methane

- refine process of meal preparations and compost bins

+ multi-functional product

+ works in compost bin within small confined places/indoors
- city reusing

Size

MATIOVAL

Purchase

WEAKNESSES

« Convenience vs cost
- not as strong a chopping board
+ chopping board has a shelf life
« what can be done with the last piece?
- needs a protective layer?
- misuse: too deeply cut will ruin layers beneath
- sell replacement packs

- Cover bins
- improve composting time
- same outcome as compost but faster/more efficient
- increase ease of use in the kitchen
+ more hygienic
« potential for a family products
+ customised bins for the the width of chopping board

OPPORTUNITIES

SWOT Analysis

Process /| Concept Analysis 40

+ Normal chopping board will remain cheaper unless subsidised
+ Cost of manufacture

« have to have a compost bin to start process

- certify natural materials to inform the user

THREATS

Venn Diagram of Four Concepts
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Conversations with Industry

Professionals

| talked with industry professionals to determine
the viability of my ideas.

Chefs: Bent Stiansen and Tore Namstad
We discussed systems utilised to tackle food waste
inindustry. They liked the reward system approach
but found that the ideas required too many steps
or knowledge to be implemented. Incentives
work and inspire users to overcome the lack of
knowledge being a major role in the production of
food waste with produce not being used to their
full potential or thrown away when still edible due
to a use by date on the packaging. Their product
suggestions were:

Aportion cheat sheet

Scales to measure these portions

Visualising waste

Leading to a concept combining a bin with scales
that would be linked to a reward system. The
amount of food purchased vs amount of food
thrown away could be gamified and establish
accountability. There were concept pitfalls: easy to
cheat by throwing food away in general waste and
no simple way to check.

Process J/ Conversations with Industry Professionals

Dorthe Gill Brudvik, Director of Private Brands, at
COOP

In avideo call we talked about the feasibility of
implementing the services associated with my
concepts.

The stock making service was a non-starter due to
the breakin custody (as expected).

She saw potential in the delivery of waste food,
foradiscount/reward, similar to the PANT system
(Infinitum, 2021), however she was unsure as to
the monetary benefit of processing this food into
either compost, biofuels, or animal feed for afarm
associated with the company.

We discussed the issues of disposing food beyond
its shelf life in store. Food stores are in need ofa
way to separate food from its packaging at disposal
- without coming at an extra cost. Packaging has
amuch longer lifespan than the products they
protect. This highlights the issue of packaging and
volume per package vs disposability and quantity
desired by the user.

Through this process, | found that the concepts
had either steered away from product design or
had reached an impasse with current infrastructure
and user ideologies.

Discussions with my supervisor helped me re-
evaluate my concept development and led me
to address an earlier, product-based concept, to
redesign a fridge to meet the user’s needs.

Meetig with Chefs
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Review

The breadth and depth of the topic areas caused
the research and exploration phase to take longer
than expected, this was exacerbated by the
difficulties and uncertainties within the handling of
food waste.

After further discussion with my supervisor, the
decision was made to revert to one of my initial
ideas, the redesign of the fridge, as it had a heavy
industrial design focus. It would focus upon
reduction of food waste by prevention.

Why the fridge?

An industrial product at the centre of users’
everyday interactions with food and the generation
of food waste, but has also had minimal evolution
since the creation of the electric fridge in the 1920s.
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Redetining the Problem

To frame the problem areas of fridge use, |
crowdsourced images from users to obtain visual
cues of the state of their fridges.

My assessment of the raw contributions:

« Many fridges looked like organised chaos

« Youcanonlyview the items at the front of
the shelves

« Fridges offer a large storage capacity with
organisation left to user interpretation

« Users created their own structure with
boxes used to stack

A questionnaire was devised to assess user’s
relationship with their fridge and how their
shopping habits might affect their food waste.

I have compiled the results below:

« Caterfor2 people on average

« Thefridge needs to store 2 weeks worth of
shopping and users find they need to sort
theirfood storage weekly - implying that
food is wasted

« Users worry about the amount they waste
and are happily receptive to change

«  While users say they can see allitems in
their fridge, they still find food going out-of-
date before they eat it

« Responsesvary from the research in terms
of how much food they throw away ina
week. Maybe the sample in questioniis
more aware of food waste, or users found it

Process J/ Redefining the Problem 46

hard to quantify, or there was an element of
shame in admitting to more food waste.

Crowdsourced Fridge Images

Results from Fridge Questionnaire (Appendix 2)

How regulary do you shop?

® Wweekly
@ Fortnightly
Other

Do you shop for yourselt/others?

For1
For2
For3-5
For 6+

When do you sort through the food in your
fridge?

Daily
® Weekly
@ Fornightly
@ Monthly
Other
Other

Callum Boyland J/ AHO J/ Diploma Report



Journey Mapping

Journey maps helped visualise the different
interactions and pain points user experiences
from purchase to food waste (Design Council,
2013). Documenting the stages of an experience
identified opportunities forimprovements.

Process J/ Journey Mapping Callum Boyland J/ AHO J/ Diploma Report




Co-Design

Process J/ Co-Design

50

Co-creation workshops were used to collaborate
with others and help validate and define the
direction of the project. It proved most beneficial
to talkto people, both peers and outside of the
project, to ideate beyond my previous thoughts.

To foster innovation after the first and secondary
research, a semi-structured workshop was carried
out. The participants were presented with a snippet
ofthe research to provide a base starting point
while still allowing creative freedom. A combination
ofindividual and group tasks allowed for an active
discussion of ideas

Google Crazy 8sis a sprint method for ideation to
get creative rapidly (Google Ventures, 2013; Knapp,
2013). Eight ideas were generated per person

with an eight-minute time frame. The ideas were
based upon a brief summary of the research and
the context of the project. Post idea generation
the workshop was split into a discussion of all our
ideas and what we could match up together or
distinguish as a progressive concept.
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| combined some of the discussed Google 8s
concepts with my trail of thought, inspired by
new trains of thought, to best explore their

opportunities to address the subject matter.

Incremental vs Radical

In order to make a meaningful change to the user’s

relationship with the fridge, it was decided a radical
change was required, thereby encouraging the user
to be more proactive.
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Problem Defined

Users often employ the out of sight, out of mind
tactic with their fridge; current fridge layouts limit
the userto a 2D image of the fridge allowing them
to only see whatis at the front.

Task Goals addressed:
+ Reduce the opportunity to lose or hide
items
« Increase awareness of bought items to
stop overbuying
« Increase the visibility of food items’
condition as areminder

Reflection

The required knowledge and scale of secondary
research available for this project weighed me
down, resulting in a longer period spent in the
define and develop process than desired. Itis a
fine balance when to stop reading and analysing
data and move on to the next section, especially
as this project is of great interest to me. | should
have taken a synopsis and moved on sooner,
but the time spent in this section led to a greater
understanding of the topic and its intricacies.

Process J/ Problem Defined j/ Reflection 54
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PRODUCTION



Prototyping

Cardboard prototypes were made to test the
design concept and highlight any potential pain
points.

Upon trialling the shelves being attached to the
doors, it lost the typical fridge door storage space
for jars and open bottles. To solve this, | ideated
along the lines of using specialised sections
amongst the shelves for the bottles and jars. With
the possibility they could be stored against the
colder section at the back of the fridge.

| added arail on the far wall to prevent the shelf
from drooping. However, this only partially solved
the problem, as fridges are wider than they are
deep, so the shelfis not a full quarter circle. This
resulted in the shelf still being unsupported in the
final section,thus discounting this design.

Production J/ Prototyping

58

An issue, raised through the prototyping, was that
the shelves attached to the fridge door would make
the fridge tip toward the user. The initial solution
was a handle system that allowed the user to select
one shelf at a time by gripping different parts of the
handle.

The discovery from both the supportive rail and
the tipping fridge led to the understanding that it
was not workable to attach the shelfto the door but
rather to the body of the fridge with a rail support
instead.

This raised the question of where should the centre
of rotation be located?

Initial Cardboard Prototyping
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Pivot Testing

Full scale cardboard mock-ups were made to test
the effects of different pivot points to allow for
space optimisation of the shelf. It worked out that
locating the pivot within the fridge itself would be
the most efficient.

Another question that needed answering was: what
percentage of volume was lost due to the curved
corner? A5% loss of space was the calculated value
forthe fridge | was using to make my prototype.
This percentage would change depending on the
dimensions of the fridge.

With the shelves no longer being attached to the
door, we could regain the desired door storage
areas. The internal layout needed to be redesigned
to accommodate the reintroduction of the door
shelving sections into the design.

The shelfwas no longer supported by the door
and needed to rotate independently. Therefore

it needed to be more robust and self supporting.

| explored the addition of a support frame/cage
forthe individual shelves. This would in turn allow
foraremovable tray to be developed to make the
shelves easier to clean.

| prototyped methods to support the shelf when
fully extended. Both a telescopic/sliding rail that
extended with the shelf and a static catch system
were tested to determine how they might be
implemented in the design.

Production J/ Prototyping J/ Pivot Testing
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Support Mechanism Development
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Rapid Testing

Weights Inside Fridge Door

o0 o—@ @ @ L ® Ok
P P P c F F F
©® 15kg
® 30kg
e oe@o e o o o ® 45k
P P FPF F P c F F lletthe doorswing
freely

Weights Outside Fridge Door

)

The closest point of
balance to the door

being closed
C Centre
Final Resting Point Results From Weight Position Test
Testing Tray Height

With a rough concept of the internal layout being in front of the pivot point resulted in the door
completed, the finer details could be worked on. swinging out a shorter distance rather than when it

was located on the inside(back) of the door, giving
The height of the sides to the shelves, which had me more free reign when deciding the pivot point
several factors constraining their design. due to the minimal difference found.

«  Providing structural support to stop the
shelf drooping

«  Stoppingitems from falling out if swung out
quickly

« Acting asthe handle to the shelf itself

+  Minimally impeding the user’s use of the
shelf

| tested the effects of weight positions in relation
to the shelf’s pivot position. This was transferable
to the shelves as well as the door itself. The results
were surprising in the fact that the weight loaded

Production J/ Prototyping // Rapid Testing . 66 67 Callum Boyland J/ AHO J/ Diploma Report



User Testing
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Production J/ User Testing // Scenario / A&B Testing

Expectation Measure

Scenario and A/B testing (Appendix 3) was used
to influence the design of the fridge by recognising
the role satisfaction plays in identifying usability
issues. | collected satisfaction data from 8 users
in the form of quantitative surveys and qualitative
observation in order to compare my proposed
concept against the current fridge offering.

The Expectation Measure, created by Albert and
Dixon (2003), investigates the degree to which the
expectations of users are met. First, | asked the
user to assess the scenario and each of the tasks,
complete the tasks, then rate the task again. All the
while | was observing their thoughts and actions

Very

within the scenario for both the proposed design
and the current offering. This helped understand
how the users acted, their thoughts and feelings
combined to direct the design to be more
satisfying.

The proposed design was seen to identify the
correct needs of the user better than the current
offering. Users expected to find the tasks easy and
they were, as seen in the expectation measure.
Based on the expectation and experience ratings,
both fridges were distributed in the ‘Do Not Touch
it design strategy with the rotary design above that
ofthe current.

Easy 7 @ Proposed Concept
Current Offering
6
1y c Do Not Touch it!
5
(0]
o
Ei
-
3] 4
3
g
[}
3
£
2
Very
Hard !
1 2 3 5 6 7
Very Very
Hard Easy
Average Expected Rating
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https://drive.google.com/drive/folders/1gZllUmtV0e89nkzsbtPFE1_8X7qtHYN1?usp=sharing

Fridge A Fridge B

Memory Task Results

On average, users remembered more products with the proposed design vs. the current offering.

While users were impressed with the new
mechanism, concerns arose from an assertion
found in the memory task due to only a marginal
improvement in results.

Upon reflection, this task was the least relevant

as a measure between the two designs and would
be better to a period testing setting. However,
observations during these tasks proved incredibly
insightful, | as | withessed participants change
both behaviour and positioning between the two
scenarios. For example, having to crouch less with
scenario B than for scenario A.

5.7 items remembered
l . f

Production J/ User Testing // Scenario / A&B Testing 70
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Period Testing

The proposed design solution was tested with the +  What are the changes in functionality with
user over a period of four days. The purpose was to fridges of different heights?

gain deeper insights into how receptive the target «  Would a retrofit option be available?

audience, young professionals, would be to the

design. They were to use the fridge as normal and Critiques

note their comments and concerns to discuss ata « Multiple shelves would have made the
later date. functional prototype more immersive

It would have been ideal to have run this test for
longer, to build an understanding of the relationship
between the user, this design concept and the
combined effort to reduce waste in the kitchen.

However, the results from this testing were largely
similar to the A/B Scenario testing:

Positives

« Clearoverview of everything on the shelf,
so much so they could not hide or lose
items at the back of the shelf.

« Theactive movement of physically pulling
out the shelfto use it to its full potential

« The conscious decision whetherornotto
pull out the shelf

+  How swinging a shelf out actually improves
sightlines to items on the shelf below

« Feltitwasintuitive to use

Questions

+ Wouldthey be able to test and use a full
version ifitis produced?

Production J/ User Testing // Period Testing 72 73 Callum Boyland J/ AHO /| Diploma Report



Design Engineering

.

Production J/ Design Engineering
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140mm

120m

240mm

215mm

Consequent to taking a deep dive into fridge
manufacture and their components, it was
established that there were two different size
categories: American and European fridges.
American fridges are 15-30cm deeper than
European equivalents. | chose to focus on the
European market, which has an average width of
0.55-0.65m and depth of 0.55-0.65m, to suit my
target audience: catering for the urban individual
with smaller, compact kitchens.

Specific component research was performed
to produce a minimal viable product ready for
manufacture rather than a purely conceptual

design.

Asstereotypical fridge design using an existing
compressor is one of the more complex parts of
the fridge system, to redesign a bespoke one to fit
in the corner of my fridge would prove expensive,
while only gaining 4 litres of fridge capacity. It would
also be time consuming, thus it was decided to use
an existing compressor model.

The compressor’s size and shape (Appendix 4)
were the design limiting factor, with my engineering
background | knew the compressor could be
redesigned to fit in the corner space of my design.
However, during my research, | found that the
compressor shape had remained unchanged over
the years, due to its capability to be used in fridges
of all shapes and sizes. Instead of taking the liberty
of tweaking the compressor’s layout, | explored

more innovative options, such as scroll and
magnetic levitation, used in commercial settings
instead of the existing domestic methods.

The current standard is to have the compressor
atthe bottom in a cuboid void at the back of the
fridge/freezer resulting in a half shelf in the coolest
part of the fridge.

The area above the compressor was still dead
space that could be further utilised.

The rotation system that | have implemented
results in avoid at the back corner of the fridge, so |
explored whether this could now be used to house
the compressor, light system, as well as curving
the condenser into the now curved void allowing
the freezer located above the fridge to be a little
deeper.
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Reflection

The fridge is an integral part of everyday life, so
challenging its design is no small task because
people are naturally resistant to change.
Throughout the design process user testing was
essential, alongside full scale prototyping, as
measurements of small details are important when
it comes to products you use every day.

Ideally, this design sprint would have taken place
over alonger period, allowing for further refinement
of concepts and testing of additional features.
However, with the use of rapid prototyping,
discussions with fellow designers and user testing,
fast design decisions were made. This resulted

in a product with the potential to take different
directions while staying true to the initial aim of this
diploma: to reduce food waste or make better use
of waste.

The speed at which decisions had to be made
helped ensure a linear direction of this process
resulting in a clean, efficient work-flow, which |
carried into the design aesthetics of the product.

If more time was available, further exploration into
each potential direction would be undertaken to
ensure the achievement of the highest product
potential. The user testing would have been

done over a longer period of time, and included
the addition of a second shelf in the functional
prototype, which would have resulted in more
precise feedback.

Production J/ Reflection 76
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OUTCOME



Overview

SVING is a new fridge design that aims to help
improve a person’s relationship with their fridge.
By providing convenient and tailored storage
methods, SVING enables behaviour change. It is
harder to hide, ignore and forget about food, while
also reminding them of what they still have.

Users expect a fridge to function for the purpose
of storing food and improving food life. It is an
engineered product with a list of required features
and components. Although the capacity for
domestic fridges has changed significantly since
the invention of the electric fridge, why has the
layout stayed the same? SVING challenges fridge
design, while enhancing circulation and giving
accesstoall areas.

SVING'’s design incorporates an active element, the
use of a physical action and a conscious decision.
This unique swing out feature also increases
visibility of what is situated on each shelfto ensure
you know exactly what you have before shopping
formore.

While providing an innovative method of storage,
SVING primarily acts as your everyday fridge, and
helps users make conscious decisions of what

they need. Itis harder to hide and forget about
food with the SVING rotary shelf system. The
product streamlines the ability to check food items
before they go off, reduces the chance of buying
duplicates, and makes it easier to extricate items at
the back of the fridge.
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How it Works

SVING contains shelves that can be rotated out of
the body of the fridge. This increases user access to
the contents stored at the back of the fridge while
also providing them with a greater overview of the
contents of their fridge.

The shelves rotate around a singular pivot pole; this
simple design removes potential parts that could
get stuck or break. The shelf grip is located on the
opposite side to the pivot pole making the design
intuitive to use.

SVING utilises a removable shelf support and
locking mechanism that catches the shelf upon
rotation. This stops the shelf from swinging out
too far and provides support when the shelf is fully
extended.

There are three shelf types:
Adeep bottom shelf
3 standard shelves
Ashallow metal rack shelf

Link to animation (also in Appendix 3)

Outcome J/ How it Works 86
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20mm CClip

Metal Rack Shelf
60 mm C Clip

e

Shelf
\b
Pivot Pole
Shelf Support and L l

Locking Mechanisu

-

Rotating Chiller
Compartment
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The bottom deep shelf works as the chiller drawer
for fresh produce. Due to the unique layout of the
fridge, this chiller compartment is now larger than
existing fridges as the compressor only takes up
one corner of the bottom shelf rather than half of
the bottom shelf.

The metal rack shelf provides a place to store jars
and smaller items for easy access, as well as items
that need better circulation.

The spacing between the shelves is adjustable; this
is controlled by the positioning of C clips spacers.
These comein 2 sizes: 60mm and 20mm. Spare C
clip spacers will be provided with the fridge to allow
for full customisation.

89

Instructions

1. Remove the tray section of the shelfto be
moved unless it is empty, in which case
itis the user’s choice as to whether they
remove it or not.

2. Theuserwill then slide the shelf support
and locking mechanism backward offits
railsand removeit.

3. Thenextstepistoremove the Cclips so
the shelf can slide to the desired height
upon which the shelf can be moved to the
desired height and the C clips can be put
backinto place.
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Conversations with
Start Up Kitchen Company

Through my supervisor, | contacted a start-up
company whose ambition is to redesign the
kitchen industry. They are designing kitchens

with sustainability at the core. They are therefore
interested in the reduction of waste both in design
and production and through influencing behaviour
in the kitchen and at home. They want to help
people to live in a more environmentally friendly
way, to recycle more and waste less, through their
kitchen design and using digital solutions and
services. They were therefore interested to hear
my thought process and research around user
behaviour related to food buying, preparation,
storage and waste.

| gave a presentation of an overview of my concept
journey to their team at their office and asked them
forfeedback on both concept and design direction
ofthe rotary fridge.

They understood the challenges | was facing with
regards to the solutions for waste reduction around
a conceptually new fridge, and suggested that |
worked further on certain aspects. They highlighted
some areas that could be developed in more depth
forexample in some of the following areas:

. Drawersections

- Labelsonthe drawers - fixed or removable
« Storage of bottles lying down

+ Integration with smart technology

« Variationin sizes

Outcome J/ Conversations with Stakeholders

Stakeholders

The team liked the idea of being able to get a
better overview of what you had in your fridge but
also raised the question on volume lost due to
the shelves rotating rather than sliding out. They
counter-balanced this with some potential uses
this corner space could house:

« Lightinginstruments

«  Cooling systems

« Offsetting the curved wall to improve
ventilation/air circulation

The team questioned the use of a rotary pull-out
system rather than a drawer system as drawers
would remove the dead corner space. | highlighted
the improved accessibility to the back and side of
the shelves when they are rotated out. This raised
the question: ‘Why not both?’

One of the team also highlighted that the proposed
design makes it easier to clean the fridge as all the
shelves can swing out for a quick clean and that
the shelftrays can simply be removed for deeper
cleans. This correlated with responses in the user
survey.

90

Actions subsequent to the meeting

Distinctive styling - The design was very functional,
efficient and felt like it needed a slight rework

to make it more approachable, through further
refinement and potentially adding new features to
make it really stand out. | softened the engineered
feel with the addition of curved features and
reshaping the grip point. | chose to maintain this
design language through the design by applying it to
the exterior by removing the sharp corners. This in
turn made it more distinctive and also fit into most
kitchens’ design aesthetic.

Chiller drawer and bottle rack

These design tweaks were already underway prior
to the meeting, with the addition of a detachable
rack system for the shelves as well as a lidto the
bottom drawer.

Housing of cooler systems

| consulted with the Principal Engineer at Bryden
Wood (an international company of technologists,
architects, and engineers) about the housing of the
fridge mechanisms in order to find out what could
be improved to make it more efficient and reduce
the corner space. This discussion resulted in a gain
in internal space and the options of either a chilled,
filtered water dispenser or a heat exchange unit
with the main components situated in the void
section above the compressor.

o1

Labels on drawers

This was another addition that was already under
consideration before the meeting, but had not
beenimplemented yet.
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Future Development

There were a number of suggestions arising from
the meeting which held potential and warranted

investigation that would need to be reserved for the

development of the next prototype, due to time
limitations.

Integration with Smart Technology

My research identified new developmentsin

food product barcoding to include use-by dates,
giving potential for a barcode reader/sensor to
identify when an item is about to go off. The team
suggested the light on that shelf changes colour or
the shelf nudges itself out a little to give a moving
visual indicator.

Ventilation and Circulation

The improvement of a stepped back curve, to
allow for more efficient cooling, however not to
encourage an active airflow when the door opens,
as aninflux in oxygen will only hasten the rate that
the food will go off. This has been covered, in part,
with my consultation with the Principal Engineer.

Why not Slide then Rotate?

| had steered away from drawers as they are
currently used in under-the-counter fridges, but
also because their effectiveness depends on the
height of the fridge, even more so than my rotating
method. However, if the shelves slide out before
rotating, then it has both options, but this would
require a more sophisticated mechanism which

in turn leads to more potential points of failure.

Outcome J/ Conversations with Stakeholders

This could be something to investigate furtherin
the future; but the mechanism would require a
lot of testing and refinement in the next phase of
development.

Gratitude to the Start-Up Team

| am grateful for the time given, their
encouragement and ideas shared. They instilled
confidence in my design abilities and the concept.
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Commercial/Industrial Refrigeration Engineer

After carrying out extensive desk research, | was
fairly confident in the functionality of the design,
nonetheless, | contacted an expert in the industry
to gain design confirmation. | posed potential
directions and changes to the engineering expert
that could be made, but would deviate from
current industry standards.

Component Positioning

| set up a video call with a commercial/industry
refrigerant engineer. He had no problems with
the layout of the fridge and the positioning of the
components. He informed me, due to the space
above the compressor, there was no need for the
side vents.

Condenser Placement

| queried whether the condenser could be doubled
up on the curved section, removing the need to
have the condenser wrapped around the back of
the unit. The Engineer did not see this as a problem,
especially if l installed a fan as well. This meant

that the condenser space could be reduced even
further, allowing us to gain another 10 mm depth to
the back wall gaining c.4l capacity to the fridge. This
extra space above the compressor could be used
for other purposes:

A chilled/filtered water reservoir
Aheat exchanger

Outcome J/ Conversations with Stakeholders

These would offer users the ability to have a

water dispenser and/or wash their hands in warm
water using the excess heat generated by the
compressor and condenser. Their introduction
would require the fridge to be plumbed in, which
more fridges are doing in the current marketplace.

Refrigerant

The majority of similar fridges on the market run
onrefrigerant 134a in their system. Be that as it
may, during my research | found that R134a had a
very high global warming potential (GWP) - 1430.
Given that >750 is considered to be high, the R134a
is too high to fit within the sustainability mindset
of this project. It was then discovered R134a will be
phased out by 2030 and will be illegal to sell by the
end of 2023.

| had found other refrigerant types with lower
GWP (R513a, R290, R1270), but was unsure of
their compatibility with my system. | posed

this question to the engineer who had his own
suggestions, R1234xy, R1234xe and R290 being
the most notable. To ensure system compatibility,
the engineer phoned the manufacturers of the
compressors directly, who suggested refrigerant
R290. Ideally, this could be done as a straight swap
of refrigerant with no need for changing other
components. R290 has a GWP of 3 making it far
more environmentally friendly than the original
R134a.

94

Compressors

We talked about the types of compressors and
the potential layouts for the various components,
in particular how the compressor and condenser
can be located on top of the fridge as done in
commercial settings. This raised the issue of noise
and height issues for taller fridges and a need for
changing other components.

The compressor manufacturers also said that they
had no intention of changing the format or layout
of their compressor unit system in the near future,
as the industry was happy to work around the
current layout and size of their components. The
manufacturer did say it was possible to make the
changes, however they had no intention to do so
until industry required it.

95
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Highlighted Quotes Extracted from Questionnaire

Design Review: Results & Anecdotes “...(those with) disabilities will be able to operate
this design more easily then a traditional fridge

setup.”
Semantic Differential Scale used in Online Review to help interviewees describe attributes

“...would the revolving shelves icrease/decrease
the space available for storage?

Very Hard Very Eas . . -
& . ryEesy Would it have any impact on energy efficiency?
Dissatisfied ®  satisfied Would there be incremental cost
“It facilitates ease of use with and easy removal
Boring L Engaging for cleaning if required.”
Confusing e Accessible T eT—
Fawort T s Theer, Dt - gorer sl tereen | Taen e
Ordinary ® Progressive o & oo
“Ithinkit’s a clever design and would certainly
Impersonal @ Personal help visibility and accessibility for certain items.”
Unattracti Attracti ,,.
nattractive ® ractive ...it may help to colour code or label where foods
Overwhelming ° Clear should be placed to OptImIS? space and longevity
of food.
Cluttered @ Minimalistic
Untrustworthy ® Trustworthy “Love the revolving shelves concept. It is

invariably the bit and bibs at the back of the
shelves that can get over-looked!”

“Ilwould worry of space lost in a smaller flat with
the fridge door space area containing
components.”

Outcome J/ Conversations with Stakeholders 96 97 Callum Boyland J/ AHO J/ Diploma Report



Design Review

| reviewed the design with people who could
propose grounded solutions based on real-world
experience and tested design principles to make
me think smarter. To evaluate the interviewed
stakeholders’ interest | categorised the power of
their unique needs and how they would influence
the success of the design, thus helping me to
manage their suggestions and invaluable insights.

The Start up, my supervisor and | agreed on the
fact that SVING needed to be afeature pointin the
kitchen and with distinctive styling. This echoed
with the results from the user’s online review
regarding the average ratings of ‘attractiveness’
and ‘personability’. | added softer edges that
echoed the key selling point of the design, rotating
shelves, for brand consistency.

When the designer team questioned the pivot
mechanism, | anchored to the engineer’s
assessment of SVING where there were no

issues with the pivot placement to compromise
performance or functionality. The space economy
had ensured better placement of the fridge’s
components.

Results from the user’s online review stated they
were receptive to the design (Appendix 5), and it’s

improvement to accessibility and visibility, but they

did not understand the use of the corner to store
the fridge’s components. This could be explained
by the exploded view of the fridge that did not
include the internal fridge components.

Outcome J/ Design Review

However, user’s highlighted important assets
SVING provided for accessibility for disabled users.
This made me think profoundly about the impact

a design can have on day to day life. | accounted
for the suggestions of labelling to enable users to
organise their fridge and reduce forgetfulness.

It was hard to not identify too closely with the

idea because of the time and effort spent on

the project. | had to learn to be external and
independent to my work. | challenged myselfto be
adverse to the natural inclination of taking offence
with feedback and instead be genuinely concerned
about getting the concept right’ and shifting the
conceptto the next level.

98

Adapted from ‘Mendelow’s Matrix’ from Nielsen Norman Group, 2021

Keep Satisfied Manage Closely

End Users

Kitchen Start Up

| -
Qo
=
O
(a
Refridgeration
Engineer
Monitor Keep Informed
Interest
Stakeholder Mapping
99 Callum Boyland J/ AHO J/ Diploma Report



Q\\t

S //w/&/w/ mt
}UL7 Ladd pidnae /o
M( ghﬁwﬂf—kx«/m_
Ly Creske msort heles P
5\,\7.7/1'7"4 :iiz/
¢ w3t

L e froad
) m‘/ﬂ,{ sml/é
W;r{»m‘ v dyinle
Sy
/ lom

llum Boyland J/ AHO J/ Diploma Report

D
3 D
233 o
I
V
©
B O ¢ o)
; 8
> g 0 S
= (
S @) M
s Pl [ee O
D I

NS

c 5
g -
£ ke
p [0}
o >
— [m)
() c
> B0
9 3
(o) a
- =
o £
0 8
D >



Outcome J/ Design Development 102 103 Callum Boyland J/ AHO J/ Diploma Report



S e

T . .

g







Functional Prototype

——
-

Cutting Pivot Pole t—cs Size

7 s e

Outcome J/ Functional Prototype 108 'I/'a‘ck'iyng Frahﬁe T&)

ey

éé'therw | o '1 Calluoyland /AO //D|Ia eﬁo?t




\\\\’i’x’i \\??t
Wiy

|

Outcome J/ Functional Prototype Welding and Grinding Frame




ound the Frame

]

Checking Moulds Fit

Outcome J/ Functional Prototype 12 | ' Vacuum Forming Tray Checking Tolerances 13 Callum Boyland J/ AHO /| DipIomaAReb‘ort’






REFLECTIONS



Reflection

Before the project started | knew a diploma
targeting food waste was always going to prove
challenging, though | was unprepared as to the
scale of the problem and its intricacies. This made
the project a little more daunting, but also made
me more eager to tackle this challenge.

Due to the nature of the project, it took a vast
amount of research to hone in on a solution. The
depth of my research created a tangible focus on
how to contribute to the eventual stoppage of food
waste. To be critical, the abundance of work had
compromised my timeline of working, condensing
the time spent on choosing a design direction.

Time continued to be a constraint throughout,
limiting the exploration of ideas and user testing.
If more time was available | would have liked to
test the functionality of the second shelfinthe
functional prototype with users, which would
provide a more comprehensive feedback than my
online user review.

Time constraints were beneficial to making design
development decisions. | was able to maintain
progress in this condensed design sprint, while
learning to flourish in a pressured environment.

| found the project both hard graft, with a
tremendous learning curve, and rewarding, with
really positive feedback from prospective users.
This was exemplified through the functional

Outcome J/ Reflection

prototype’s success which utilised my hands-on
skills to best showcase SVING's rotary system.
Visually, | would further develop the aesthetics of
the fridge to create a potentially iconic fridge.

SVING, and the journey of its development,
provides an incremental step towards helping
users to prevent food wastage, through a physical
approach that also encourages a behavioural
change, acting as a stepping stone for further
development.

18

Cross Section lllustration
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Conclusion

Extensive exploration into potential ways to help
reduce the food waste problem was undertaken
with a focus on how products could encourage

a behavioural shift in the user. Abroad range

of methods were employed (desk research,
sketching, mapping, rapid prototyping, informal
interviews, testing, questionnaires, formal and
informal interviews, co-designing, functional
prototyping and CAD modelling) to aid in the
exploration, development and explanation of
these areas. The areas explored helped reveal pain
points within the journey of food and in particular
its disposal, highlighting the complexity of even the
smallest tasks.

The goal of the diploma was to provide a product
that would encourage users to re-evaluate their
regard for food and help them make the step
towards a more sustainable relationship with food
resulting in a lower waste footprint. SVING both
aids the userin their interactions with food in the
kitchen and also reduces the chance for users to
hide from the truth of their waste.

My hope is SVING as a product and the journey of
its development provides users and readers with
atool to help a behavioural shift in their approach
and to take responsibility for their own food waste.

Reflections J/ 120
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APPENDIX



Appendix 1 - Initial Questionnaire

How do you store perishables? Such as fruit and vegetables

cverything YOCK
temperature Table

refridgerator
freezers

artichoke
required

stack fridge/pantry
packaging windowsill beg
larder Sccond outside 4pq .
Ty STOVS oldest Jerusalem ojgstic WOS
PONTEY yark arca sPored “ifghgn‘"’
crisp Tend less and/or chilled

separate
drawer cool refr-ger-f-d vicd ”."-;llllﬂlt; -

wicker well house * s.‘.h“
remainder pieeu
Sce Sclect sp-n
surface  powel workto, counter sack
visitle botPom dungmf:d room draw
carvots shelf date suitable “n-:--l
Oniry open one Others cabbage freezer
s loose oy answer oo cupboard
vtility section refrigeration side

L i
baskets yosket
b‘“. Cold (Srerage stairs pl:’e:

wer perishables
druucu -

specifically

How do you store meat/fish? (if applicable)

unfrozen puckaging set

emergencics refriwuful b antipasti
refrigerator
e ,..,.,.: Satit | Chilled

derawer Gottom ';:‘::";* coldest
U.SUI‘I ‘."

Fic
"::uiunfs bags

Split Vegan eoasunpﬂou

before soon .;, oﬂno-
Fridge/freezer ' . d ge enpiry
eot meats raw intend Wrapped

quantities ice day caten planncd defrosted

height “od bon squeeze plan same large
‘.:":PP"' Packs Portions c-ﬂng defrost

$ ® packages

Ocli Yres package She.f e.unfer

top smoall giiced week

f ' ee‘ e' later smaller Oldest

VUsSe freeczer/refridgerator
above  scparate middle
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How do you store non-perishables?

generic-section-of-my-fridge
cupboard-in-Kitchen
Not-in-fridge Tacks
hardest-to-reach-fridge
store-cupboard
Larder/cupboards ventilated-larder
storage pl.sfu-unf-uurs Shed
left top-of-freezer
"cupbonrdiii
evil-ovt-pantry

space od
refillable-jors ,..“..’: ‘“.-’.‘ worktops

~Cupboard

bowls room
Separately  ywith-similar-items
Larder cu'tonds/d:-ucrs standard
labeled
utitity g euers Panter
Cupboard/pantry  side Food-stand ’
containers cool/dry tupperwares
structure grocery-cupboard
won-refrigevated Tubs
Kitchon puckets mecded
storage-cupboard
Brawers/cupboards

What do you consider as food waste?
How do you tell food has gone off?
How do you judge when to throw food out?

Scraps Too-long-in-the-fridge Out-of-date

Touching Too-bad-to-vse Tasting Appecars

smells-funky Taste-test away-from-home firmmness
Lookin Gone-of § Oate swelly Visval Inspection
- 1f-%00-much-food +ouch feel

Uncatable Sour
Smelling off-goods .9.::0‘:;: .;:;: cfore-dates good :lian:
& salvagable sofd SERTY

Sniff
Cooking-too-much Unusable SIgh Not-safely-cdible

Fully-discolourcd Gome-bad “":::::i::“’. composted Unfinished
Strange i“h bad gxperience tast
Fungus nedible food SPOIlt asTe
Colour expiration offcuts
Smells-bad WNot-caten 'l'imc-spenf-in-fridgc look-off OFf-food

after-enpiration Look smells Cuvtiovs semetioes Check-the-data

thrown PS¢ usc-by-dufes O*fe.' ‘.“’“:’s Begencration
fime-in-fri‘9¢ Oiscolovration

cbydag et toeet  Scll-by-date Mouldy
el b ”.'““iusfrunge-eolour Unused Condition
Looks ——— freaks-me-out “ou'd

change-colovr ignore-use-by-dates
Usc-all-leftovers Smelltenture
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How old are you?
117 responses

Where do you live?
117 responses

Do you shop for yourself/others?
117 responses

38.5%

1
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@ 18-25
@ 26-35
© 36-45
@ 46-55
@ 55+

@ Country

@ Smallholding
@ Countryside
@® Farmland

A 22

@ For1
@ For2
@ For 3-5
@ For 6+

Do you have any idea how much food you throw away in a week?
108 responses

@ 1 meal

@ 2-3 meals
@ 4-7 meals
@ 7+ meals

How often do you find food goes out of date before you eat it?
117 responses

@ Often
@ Not so often
@ Sometimes
@ Rarely
@ Never
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And do you think there is a need to reduce food waste in your area in and in the country generally?
116 responses

@ Yes
® No
@ Maybe

Do you ever worry about the amount of food you waste?
116 responses

@ Yes
® No
@ Maybe

Have you ever changed a routine to try to reduce the amount of food wasted?
117 responses

@ Yes
® No
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Appendix 2 - Fridge Questionnaire

Describe the current state of your fridge
117 responses

60

56 (47.9%)

40
34 (29.1%)

20

15 (12.8%)
9 (7.7%)

Cluttered Organised

Can you view all items in your fridge?
117 responses

@ Yes
® No
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Do you shop for yourself/others?
117 responses

How regularly do you shop?
117 responses

How regularly do you shop?
117 responses

Callum Boyland j/ AHO

@ For1
@ For2
@ For 3-5
@ For 6+

@ Daily

@ Weekly

© Fornightly

@ Monthly

@ Twice a week

@ 2-3 days per week
@ Every 2 to 3 days
@ Twice weekly

12V

@ Weekly with fresh food daily
@ During lockdown we regularly did our...
@ Twice Weekly

@ Twice a week more or less
© twice weekly

@ 3 times a week

@ Bior tri weekly

@ Two times a week

A 22
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When do you sort through the food in your fridge, cupboards, other storage?

117 responses

Appendix // Fridge Questionnaire
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@ Daily

@ Weekly
@ Fornightly
@ Monthly
@ Yearly

@ Never

@ Fridge weekly, freezer monthly, pantry...
@ Fridge weekly cupboards periodically...

113V
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Appendix 3 - Video Links

Click here to acces the Wasted Potential Diploma
Folder:

Containing the following:
1. Scenario and A/B Testing Example

2. Animation:
How SVING Works

3. Pivot Weight Position Experiment
Example
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https://drive.google.com/drive/folders/1gZllUmtV0e89nkzsbtPFE1_8X7qtHYN1?usp=sharing

Quick reference R404A - R507 - R134a-R290 220-240V 50/60Hz

Recommended compressor cooling at

ambient temperatures

L] € Code ]
Appendix 4 - Compressor Data it |
k= g
‘@ S
o< I o a. a.
20 | <15 | -10 = g
PL35G 101G0250 39 53 69 82 89 112 172 67 F,F F,F
TL2.5G 102G4251 116 51 69 90 106 116 145 179 196 219 8 93 261 S S S S S S S S F
TL3G 102G4350 112 59 81 106 125 136 170 211 230 258 9 108 313 S S F S S F S S F
AT 102G4452 1/10 80 107 140 165 180 226 280 306 342 118 130 386 S S F, S S F S S F
10264550 1/8 107 139 178 208 224 278 341 372 414 149 167 508 S S F, S S F S S F
[NRIYE 105G6660 1/6 141 189 245 288 312 390 482 527 588 187 206 6.13 7 | L& FR FR
© (WA 105G6772 1/5 179 236 304 356 385 480 591 645 719 227 250 7.27 FoF FooR FoOF
z|e [EYIEN 105G6879 1/4 213 277 353 412 445 553 679 741 825 261 289 835 F,F F,F F, F
- INRIIYT 105G6885 105G6887 1/3 266 346 441 513 554 687 843 919 1028 323 360 10.10 OfF, OfF, O/F, O/F, O/F, OfF,
105G6151 1/3 292 380 485 565 609 756 927 1011 1125 360 404 11.15 7 | 1%, 7 | I, 7 | 15
[NUSLIYTE 105G6888 1/3 262 343 440 513 554 688 845 922 308 347 1010 F, F FoF FooR
10366660 1/6 124 171 226 267 290 365 452 494 552 172 194 623 S F, F, S F F S F F
Q[FR7.5G 103G6680 103G6690 1/5 142 193 254 299 325 408 505 553 618 194 220 693 S F, F, s F, F OF F F
[EEE 103G6780 103G6790 1/4 171 228 298 351 381 478 592 647 722 231 261 795 S F, F, S F F OF F F
@—\ 10366880 103G6890 1/4 188 250 324 380 412 516 638 697 779 265 296 905 S F, F S F F OF F F
3| [FRUG 103G6980 1/3 233 307 395 463 501 628 780 317357 1145 B K, [ K [E K K [E K
b 10468000 5/16 183 268 369 445 486 618 764 833 925 290 322 1029 F, F, F F F F F F F
=l [sc12G6 104G8240 104G8250 1/3 252 348 464 553 603 768 960 1054 1182 355 400 1287 O/F, F, F, O/F F, F, O/F F, F, .
EEE 104G8520 104G8530 3/8 290 424 568 672 728 908 1110 1207 1340 440 497 1528 O/F, F, F, O/F F, F, OFF F, F
A e 104G8820 104G8830 1/2 394 526 684 804 870 1087 1337 1459 1624 507 568 17.68 O/F, F, F, O/ F, F, OF F, F,
SC21G 104G8140 5/8 453 606 793 934 1013 1269 1561 1700 1889 575 643 2095 F, F, F, F, F, F, F, F F
104G8120 5/8 530 682 866 1006 1085 1343 1645 1793 1996 657 2095 I F F,
[V 10780700 1 754 989 1266 1476 1591 1970 2411 2626 776 2630 F, F, F,
& ﬁ) 10780701 11/4 998 1296 1648 1918 2063 2550 3115 3392 1008 33.80 7 7 7,
TL2.5G 102G4251 112 60 80 105 124 134 168 208 227 253 96 107 261 S S S s S S F
252 seos TLAGH 102G4455 1/8 118 160 190 208 264 328 360 403 139 156 3.86 F, F, F,
[NRIYE 105G6660 1/5 165 223 292 344 374 470 581 636 218 247 613 F, F FF FF
N NWATYE 105G6772 1/4 216 283 363 424 458 570 700 763 275 310 727 F, F | |
b= YTV 105G6879 1/3 245 325 420 492 532 664 818 893 311 353 835 F, F FoOF FF
105G6885 105G6887 3/8 312 406 518 603 650 807 989 1079 373 421 10.10 O/F, OF, OfF, OfF, OfF, O/F,
SC12G 104G8245 3/8 248 370 519 632 696 907 1157 1280 1449 388 446 12.87 F, F, F,
10468526 1/2 308 468 641 766 834 1049 1292 1409 1567 470 534 15.28 [ F F,
SC18G 104G8823 5/8 432 573 745 879 955 1207 1506 1654 1858 511 577 17.68 F, F, F,
KT 10202038 1/6 196 229 281 324 349 432 527 571 631 203 221 3.86 = |
103U2680 1/4 317 385 471 538 576 698 840 907 999 354 388 6.23 F, F F, F
NZIEWl 105F3720 1/5 543 666 756 805 964 1142 1227 1341 391 7.27 A F F
10412506 1/2 546 687 855 981 1051 1278 1537 1662 518 556 10.29 F, F, F,
PIEGEIEEN 10412606 5/8 669 838 1038 1188 1272 1542 1852 2001 620 667 1287 7, 5 7,
INEEEEYEEE 1042869 3/4 829 1038 1285 1471 1574 1909 2293 780 845 1528 F, F,
it ”‘ 10412139 7/8 968 1210 1497 1712 1832 2220 2665 860 931 17.68 I7 I7,
SN EEEEEN 104L2146 7/8 1018 1266 1557 1779 1898 2292 2743 2964 878 952 17.68 F, F,
3 107B0502 11096 1394 1748 2018 2164 2650 3211 3483 965 1046 21.20 I F F,
&| [GS26MLX [RIVZ:UEIES 11/4 1426 1810 2254 2586 2764 3351 4022 4345 1213 1319 2630 F, F, F,
10780504 11/2 1929 2408 2953 3358 3575 4283 5088 5476 1725 1885 33.80 [ 7, 7,
105F3720 1/4 489 618 768 879 940 1134 1362 1470 473 521 727 F, F, F,
ESEIE 10412506 5/8 646 816 1015 1164 1246 1510 1812 1958 612 672 1029 7, F F
% 10412606 3/4 773 970 1199 1370 1465 1770 2118 2286 729 801 12.87 F, F, F,
REEE®N 1042803 7/8 915 1145 1418 1623 1737 2107 2531 2735 860 931 1528 7, 7,
EME NI 102H4380 1/10 128 161 200 228 244 294 351 135 144 313 F F FoR FooR
102H4490 1/8 166 205 250 283 302 360 426 162 172 386 F, F FoF FoF
TL5CN 102H4590 1/6 230 283 345 391 416 496 586 211 228 508 F, F** F, R F, Fe
o n[NL7CN 105H6756 1/4 368 458 561 637 679 814 965 291 316 727 F F FR FF
Q| S[NLICN 105H6856 1/3 423 526 643 730 778 930 1102 334 364 835 F, F FooR F, B
b RISl 104H8065 1/3 420 531 660 748 809 979 1172 362 38 1029 F, F, 7 | F FE
104H8265 3/8 540 678 846 976 1050 1293 1582 456 494 1287 F, F, F, F F, F
SEE« @l 104H8565 1/2 707 887 1093 1245 1328 1594 1894 560 608 1528 F, F, [, | F, R
SEEC @l 104H8865 5/8 824 1033 1272 1447 1543 1849 2193 707 783 1768 F, F, F, F F, F
Applications Motor types Voltage and frequencies
LBP = Low Back Pressure RSIR = Resistant Start InductionRun 1 = 198-254V, 50Hz 5 =198-254V, 60Hz, MBP
MBP = Medium Back Pressure RSCR = Resistant Start Capacitor Run 2 = 187-254V, 50Hz, LBP 6 =207-254V, 60Hz, HBP
HBP = High Back Pressure CSIR Capacitor Start Induction Run 3 = 198-254V, 60Hz, LBP 7 =187-254V, 50Hz, MBP
CSR = Capacitor Start Run 4 = 198-254V, 60Hz, HBP 8 =187-254V, 60Hz, MBP
Compressor cooling Starting devices
o S = Static cooling normally sufficient LST =Low Starting Torque
| 0 = Oil cooling LST is used with capillary tube control and pressure equalizing. (Pressure
- F, = Fancooling 1.5 m/s equalizing may exceed 10 minutes). The PTC starting device requires 5
(compressor compartment temp. equal to ambient temperature) minutes cooling before each start.
= Fan cooling 3.0 m/s necessary HST =HST consisting of relay and starting capacitor is used for expansion
*k%= Run capacitor 4 uF compulsory valve control or for capillary tube control without pressure equalizing. .
Electrical equipment GS compressors
* = Gasket/cover/clamp are parts of compressor
2 FRCC.PK.044.A2.02 - Manufactured bv Secon for Danfoss
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Appendix 5 - Online Review

How easy or difficult do you think it will be to use this fridge?
117 responses

43
(36.8%)

60
40
36
(30.8%)
20 23
(19.7%)
0 (0%) 1(0.9%) 11 (9.4%)
0 \ |
1 2 3 4 5
Very Hard

Very Easy

To what extent do you agree with this statement: | would be satisfied with using this fridge

117 responses

42
(35.9%)

60

40

28
26 i
20 (22.2%) (23.9%)
0 0%) 2(1 .|7%)
0 ‘
1 2

Dissatisfied
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Satisfied

Please use the scale below to rate the design:
117 responses

60
40 41 (35%) 42
(35.9%)
20
4(3.
0 ((‘J%) 0 ((f%) 7 (6%)
0
1 2 3 4 2 e !
Boring Engaging

Please use the scale below to rate the design:

117 responses

60
40
40
(34.2%)
- 21
(17.9%)
0 (0%) 1(0.9%) 10 (8.5%)
0 \ |
1 2 3 4 5 6 7
Confusing Accessible
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Please use the scale below to rate the design:
117 responses

60

40

39
(33.3%)
20
0 (0%) 1(0.9%) 2 (1.‘7%) 3 (2.6%)
0 I |
4 5 6

Ordinary

6.Please use the scale below to rate the design:

116 responses

30

24
20 (20.7%)
10

7 (6%)

1(0.9%)

7

Progressive

22 (19%)

Impersonal
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Personal

7.Please use the scale below to rate the design:
115 responses

40

30 32 31 (27%)

(27.8%)
20 23 (20%) (2023%)
10
1(0.9%) 2.(1.7%)
. |
1 2 3 4 5 6 7

Unattractive Attractive

8.Please use the scale below to rate the design:

117 responses

60
40
28
20 23 (23.9%)
(19.7%)
15
0 ((‘J%) 0 (cl)%) ) (12.8%)
0
1 2 3 4 5 6 7
Overwhelming Clear
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9.Please use the scale below to rate the design:
116 responses

30
27
23.3%
( o) =
20 (19.8%)
10 10 (8.6%)
0
1 2 3 4 5 6
Cluttered Minimalistic

10.Please use the scale below to rate the design:
116 responses

40
33
0 (28.4%)
28
(24.1%)
20
19
(16.4%)
10
0
1 2 3 4 5 6 7
Untrustworthy Trustworthy
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11.Would you use this fridge?

116 responses

® Yes
® No
@ Maybe

12.Will you be able to see the food items stored more easily?
117 responses

@ Yes
® No
@ Maybe

13.Will you be able to identify the items that need to be used sooner than later?
116 responses

@ Yes
® No
@ Maybe
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14.Do you think this fridge will help you reduce food waste? Key:
116 responses Blue: Suggestions

Biflk: \Worries/fears
@ Yes Yellow: Interests

® No Green: Positives

Maybe ) i )
Suggestions for improvement. Please share your ideas: |

Distinctive styling or badging to show we have invested in a product of the future |

w Wil it offer different chilling sections™? |
Such a novel concept to address the food waste guilt carry. | would worry of space lost in a smaller flat with
the fridge door space area containing components

Often food waste occurs because items are not stored correctly so it may help to colour code or label where
foods should be placed to optimise space and longevity of food.

15.How does it compare with other products?

{7 responses It is unclear what the top compartment is for - is this the freezer? It seems a bit bare compared with the rest

of the design.

@ An improvement
o :‘AO i’:‘t)r:o"eme"t | don’t think | tend to browse my fridge but usually is quite goal orientated when | go to open my fridge.
ven e same Therefore I'm not sure if the rotating feature will actually help me in terms or

PEriShaplesiaBalsad. Instead | would personally probably benefit more from a real time digital updating
list of perishable with included date of purchase on the fridge door.

It may take time to get used to as it is unconventional but | can see the advantage because you can see the
items. | also like that it's a simple design, it does not rely on technology. My only concern is if you load the
revolving sections unevenly and the weight twists them. Could the far side be supported by a rail?

Think | would prefer for the shelves to roll forward like drawers rather than rotate. Have had those
cupboards with revolving shelves in the past and always found them tricky/difficult to organise

16.Thank you for completing all the sections. | have one last question, please. Which design do you
prefer?

117 responses

| think the concept and objective is a positive one and | agree that having a better understanding of the focd
in your fridge could reduce the amount of household food waste. Personally | prefer a more traditional
shelving configuration, mainly because I'm lazy and the thought of not just opening the fridge and seeing
what's in it wouldn't please me. | think the current design may hinder the ‘ease’ of viewing the contents of
the fridge.

From a cost point of view, in a traditional fridge the storage element is pretty basic (and | would imagine
cost effective/cheap); so | would concerned that for a basic fridge (no electronics, screen, ice dispenser

etc.), this EiAMIGSHENINGISTateaVImayITecieloveralllcostontheNtigs. This could put it between

markets in the fridge world?
30.8% Also, one good thing about traditional shelves, you can move them depending on the item sizes you have in
the fridge. Would this design allow for change in shelf height?

Could utilise the space lost by the rounded shelves by fitting vertical drinks storage in the back corner for
e.g. wine bottles/soft drinks which struggle to fit elsewhere

@ Your current fridge
@ The proposed revolving shelf design
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If I'm popping in the fridge to get butter | would be annoyed that | can't reach it due to the lip of the shelf
trays. | understand they are a requirement so that when spinning them out the products don't fall off, but |
don't think | would ever need to spin them out.
Also most of the time fridge doors can't open fully flat as they're in corners of rooms so | think it would be
difficult to open as it would hit the door shelves
Also it reduces space in the fridge as the shelves aren't full rectangles (| appreciate this is to aid the
spinning)
Finally, | think there are too many shelves that getting things into the fridge would be challenging. -

. | think they would keep them in a position
similar to their previous fridge
Sorry if this isn't helpful, | don't believe this will help the food waste issue. [HRKIEHCOUEGINGISONSUMEr
behaviour to plan better would be a better strategy such as a smart fridge whioh indicated what needed
using
Not sure how going from sliding drawers to rotating doors might help. If could find a way to stop losing a
corner from each shelf it would increase space available in fridge. Maybe a method of scanning in a receipt
or uploading could make a stock of items in the fridge and estimated dates of going off - maybe this could
be displayed on fridge door somehow on a screen.

| really like design of having shelves rotating outward - simple and very clever |

PECKICHIREISREIVESIBaSIly. | guess one could arguably pack the shelf more closely thus negate the corner
areas

A lot of stuff needs stability and moving shelves hinder stability in my opinion. But the visibility is improved. |

| think drawers are more useful than revolving shelves (I have drawers in my grocery cupboard) but | think
people who waste food because it is stuck at the back, will still waste food!

Challenges would be cleaning and capacity ( the rotating mechanism means dead space in the rear corner)
| think this design would help for vegetables etc, so maybe a hybrid design would work. And make sure the
shelves are removable for cleaning.

| like to have a EEGENCHSIENGINGIBONIES

| see no room for improvement however the rear left hand corner of the cabinet is wasted space! Could it bef
used for shelves for small items?

| think the idea is good, be interesting to see how this might fit into a context of a one bedroom flat to that of
a 4 bedroom house. Will those with disabilities be able to cperate this design more easily then a traditional
fridge set up? When thinking of waste, how sustainable is the design and lifecycle of the proposed design,
have materials been sources ethically and responsibly otherwise this may contradict the purpose of the
mission |.e., to reduce waste. It is an interesting concept and the data will hopefully guide you to an answer.
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I think it's a clever design and would eertainly help visibility and accessibility for certain items.

I'would probably not use it however if all the shelves where of the rotating kind. Some things would still be
better on a plain shelf. For example, it is still nice to be able to store some taller items on a shelf, rather
than in the door. A taller item on a rotating shelf might be prone to falling over when the shelf is rotated,
especially if it there are only a few items on that shelf.

Alsc, trie rotating shelf requires an additional step to retrieve something from the fridge. Open door > rotate
shelf > take item > rotate shelf back into place > close door. It's simpler to open door > pick item > close
door. That said, rotating shelves would certainly be a pick improvement for shelves cluttered with lots of
small jars for example.

I'd also be _ What are they made of? The plastic that many modern

fridge shelves are made of cracks quite easily under stress.
The design also needs to facilitate easy cleaning on the shelves and easy removal for cleaning if required.

Overall, | think it's a good concept, but would be more likely to use a fridge that has a combination of
rotating shelves and normal shelves. A rotating chiller shelf and maybe top shelf for smaller items combined|
with conventional shelves in between

| would be concerned of the shelves cracking splitting or breaking

| like the idea of this fridge design for organising food storage. | would be concerned about strength of
shelves for long term use. For example plastic draws in fridges often crack, if the shelves were to do this it
may reduce the longevity of the fridge and increase the amount of white goods going to landfill. | like the
open top section allowing flexibility for storing heavier items or awkward shape/size items

Pecple with disabilities in general must be able to use it without any problems
Design question. Fridge draws look to not fully utilise the space in the fridge.

Could to compartmentalise some of the shelves - we end up putting containers in our fridge for cold meat,
cheese, fruit, veg, yogurts, butter etc- could they be built in so everything had a specific home?

For a similar size fridge to current or would the revalving shelves icrease/de crease the space available for
storage?

The reason | prefer my current fridge is due to the lack of fridge space with this design. The round corners
needed to make the shelves rotate is valuable storage space gone. | already struggle with storage space s
would prefer the extra room. | don't think it would be suitable for storing 2 litre bottles of drink laying down.
Also feel items may fall over from the motion of pulling the shelves out. Personally, | would fine shelves
which pull out but straight ahead better, using rollers. Perhaps a little wire fence/guard at the front to ensure
items don't fall but also improve storage space by allowing more to be packed in, whilst still allowing greater,
visibility of contents over a regular fridge design.

My only worry would be that it wouldn't hold as much as a regular fridge. | would also suggest that the
shelves are see through so you could see at a glance what was in them. And maybe comes with a wipe off
pen that you could write the names of things on that shelf, e.g. cheeses, meats, etc
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My current fridge is wide and shallow and as such | do not encounter the problem of not being able to view
items in the fridge. In fact | use a system whereby older items are on one side and new items are on the
other. If however | had a more conventional fridge | would prefer this design, as it would make it easier to
group older and newer items.

More shelves at eye level

Different models (bigger & smaller) other concepts as the fridge looks a bit boring maybe ones with digital
thermometers, drinks dispenser and how your fridge would accommodate these things in unison with the
rotation system

The nearly triangular room outside of the shelves should be used fo compressor and heat-exchanger to
maximize storage efficiency.

The door needs to open wide enough for the tray to come out enough to rotate. It might not work on a fridge
that stands in a corner.

| heard recently that the crisper area at the bottom commonly used for vegetables is not as good for them
as higher up. Could the basket/box area be moved?

| like the adjustable height shelves.

| have a fridge freezer and prefer a large fridge

Like the idea of the revolving shelf, easy to see where everything is in the fridge

| answered Current fridge to the final question because | am familiar with it and know it meets my needs.
There are too many unanswered aspects about the revolving shelf design. E. G. How robust are the

shelves? Are the combinations as flexible as my current fridge. _

Maybe not all shelves revolving

My main concern would be if the shelf was revolving and coming out of the fridge would it be strong
enough® | might worry that the revolving shelf could break or not be as sturdy as my current fridge shelves.

| really like the idea of being able to see everything easily, though actually the one shelf that | can't see
everything properly at the moment is the top shelf where | keep all the jars.

This is Pretty much the only shelf that gets overlooked as there are too many jars in there and | can't see to
the back so jars of stuff get forgotten unless I'm actually rummaging around for something in particular.

Most of the other shelves | can see everything and things tend not to get forget gotten about.
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The reason | love my current fridge is because it's a Smeg and we chose it for the style of the outer design
as it's very visible from our living rcom as well as our kitchen, and it is so pleasing to have something that
looks more beautiful. It would be helpful to see a real life version of your fridge to be able to assess the
stability and robust nature of the shelves that swivel. But, a great idea. Sometimes we resist things just
because we haven't seen them, but in general terms | think the idea is good. | would tend to go for a fridge
which had only the very top shelf that could swing out, but that’s just the way | organise my fridge, with too
many jars right on the top!

It looks good.

| like to have lots of space so it feels uncluttered and | can store lots of food for my family.

| like the individual compartments as they will help maintain temperature control.

Shelves will need to be strong for when extra-loaded. E g at Xmas time.

Fridge also needs to be able to stand up to teenage children yanking doors & shelves open.
My fridge has a flip up shelf, would this be possible with your fridge?

The two things that spring to mind is wasted space with the curve and _

Looks excellent already!

This is a bit unfair since | have had a new fridge installed in the last week and as such am a bit biased
towards my new fridge- which is much larger and has greater storage capacity. | do think the revolving
shelves are a good idea if they go not break. My last fridge the shelves and door storage cracked and broke
very easily which makes me question / hope that this design will be robust enough to manage daily use.

Reason for saying ‘maybe’ is that unless you pull out the shelf, you won't see what’s on it. | guess if you use]
all the shelves then it would be fine - and actually | guess when you pull out one you see the one below, so
it would probably mean you're able to view/check food easily.

Make shelf height adjustment easier
| think this is needed for the top shelf jars in the fridge.

There seems to be sone waste of space because of the shape of the shelves. Will this space be used for
other things, e.g. cooking units?

Can you remove shelves for cleaning after spillages or leaks?

| would be slightly concerned with two aspects. Firstly cleaning of a deep-lipped shelf particularly one that is
fixed around a hinge rod and therefore cannot be removed. It may perhaps be worth considering a system
that would allow the shelves themselves to be removed. This would however affect my second concern and
that would be structural integrity. With a single attachment point for each shelf, | would have some concern
about each shelf's ability to bear weight | am however sure that this can be accounted for in design.
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Love the revolving shelves concept. [tis invariably the bit and bibs at the back of the shelves that can get
over-looked !

Most product are made to be seen for the side not the topp so | wood worry about not seing what is what.

But other then that it's probebly mages easyer to get to the things in the back.
| would like to know if the shelves are easily removed for cleaning purposes.

| love the design and as | am short and think that the adjustable revolving shelves are a great idea. The
freezer space could be bigger with a similar design to the fridge. I know that it is not shown in the design but retro colours would be good, also if there is weight of food on

the shelves that there is a strong counter balance or the strain on the rotating arm will have potential to dra
the self down

My current fridge has the freezer at the bottorm which | prefer as | seldom use the freezer section
No suggestions.

| think it's good we have a corner cupboard with a similar design and much easy to see all the items |

Can you store bottles or larger item storage. Rather than rotate could the draw slide forward and back |

Removable so easy to clean |

None

| can currently see >75% of the items in my fridge, reduced to 50% immediately after a shop for a day or so.
| feel that the design limits my ability to scan without having to open the shelves, more like a freezer than a
fridge. Mesh or wire shelves, plastic may mist or a low front may result in spills.

Clear fronted fridge would allow for easy access to see what's inside without needing to have fridge door
open and lose temp. Size of shelves could be bulky and take up more space - meaning lost space inside.
| like the idea of moving shelves - would this mean it's not effective in a smaller kitchen space?

| much prefer the fridge compartment to be up high and the freezer down below. So annoying bending down
all the time to the bottom shelf/drawers.

It doesn't look like there is space for bottles apart from in the door |
Water dispenser

Might worry about shelves ‘sticking’ |

Looks perfect
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