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PREFACE

This MSc graduation thesis contains the design of “Veggie-Table”, which was executed from March to
August 2017. The project was the conclusion of the Master’s programme Design for Interaction at the Faculty of
Industrial Design Engineering in Delft (TU Delft), in the Netherlands.

The project was conducted in three phases: user research, conceptualization and final design prototyping.
Through the design process, a product resulted that consists of a leftover vegetable container and a mobile
application, and seeks to reduce vegetable waste in Dutch households. The aim of the product is to encourage
users to consider using half-used vegetables first when preparing ingredients, by providing a vegetable
management tool with a combination guide of three vegetables groups (Root & Tuber, Flower & Seed & Fruit
and Stem & Leaf).

| would like to thank my supervisors for their professional support and guidance during the project. | also wish
to thank my university friends, who always listened to my concerns regarding this project and offered their
critical opinions. Specially, thank you Youngsil Lee and Myrthe Biskens, for being with me at 10. You
always cheered me up, debated on my research and design with me, and gave me so many inspiring ideas.
| would like to mention the faculty's Model Making and Machine Lab (PMB) staff, without whom | would
have been unable to build a prototype. | also want to thank all participants, without whose cooperation |
would have been unable to conduct interviews and complete my graduation project.

| want to express my appreciation for Thomas, who stood by me no matter how difficult the moment and
supported me during the entire graduation project. His wise counsel and kind words have been immensely
valuable to me. Lastly, | would like to extend my gratitude to my mother in South Korea, whose trust, endless
support and love have kept me going to eventually finish my master study.

For the past two years of study at TU Delft, | have learned about user-centred design and practical design-
research methods. | have been able to polish my design-research skills through lectures and company
projects within the university. Furthermore, | have tested my personal goal to become a social designer who
considers creations’ high sustainability and impact on society. In my opinion, | have gained sufficient practice in

design-research skills and hope that | can continue to pursue my goal in my future career.

| hope you enjoy your reading.

Eunyoung Go

Delft, August 2017



EXECUTIVE
SUMMARY

Food waste is the fastest growing issue of our time. Countries in the EU discard an estimated 89 million tons
of food every year. Worse, the food waste will increase to about 126 million tons in 2020 if we do not take
action (European Union Committee, 2014). Moreover, most countries are burying food waste in the landfills.
This manner of disposal produces methane gas because of the high water content of wasted food, and even

contaminates soil and water that we are relying on to live (Osteen, C., Gottlieb, J., & Vasavada, U., 2012). As
solutions from food-related organizations and the government, many public campaigns and strict regulations
have been carried out to decrease food waste at the production and consumption levels for years.

This graduation project started from the global interest: the reduction in food waste. Specifically, the project
aims at the consumption level. The reason is that twice or three times more food waste is produced at the
consumption level than at the other three stages, which are production, processing and distribution
(European Court of Auditors, 2016). Furthermore, in the consumption level, consumers throw away var-
ious types of food at home every week for many reasons. To investigate the reasons in-depth, this project
researched and analyzed the consumer’s behaviours towards food. In addition, Dutch households were cho-
sen as the focus group of this study because the Netherlands is the most wasteful country in the EU (lvana, K.,
& Katsarova, I., 2014). For this reason, other country's food cultures were not taken into account to clarify the

research scope.

The findings from the user research can be summarized in three points: 1) vegetables are the most wasted food,
2) leftover vegetables need to be more visible, and 3) an effective intervention in the vegetable preparation
phase has to be created. As for the first finding, Dutch households buy various vegetables every week and dis-
card a lot of uneaten vegetables. This is because the price of vegetables in the Netherlands is lower than meat
or fish, so people undervalue vegetables. Also, the first problem is related to the second finding. When some
half used vegetables are stored with unpacked vegetables in the crisper drawer, they can be easily forgotten. It
means the neglected vegetables will go to waste because of consumer’s sensory perception. Thus, the vicious
cycle should be resolved by the third point: an intervention in the food preparation phase. This insight is inter-
preted in the design statement: “l want to make consumers feel in control by providing them an inspiring and
supportive tool for preparing vegetables to reduce vegetable waste.”



Based on the design direction, five ideas were generated by group brainstorming and individual idea genera-
tion. Through the concept estimation (feasibility, aesthetics, usability and effectiveness), one idea was chosen
as the final design concept called “Veggie-Table.” The concept can be briefly described as an integrated vege-
table container to encourage users to use leftover vegetables first by providing an inspiring guide of vegetable
combinations. The structure, size, materials and intended use of the concept were elaborated upon during the

concept development phase.

Next, the prototype was evaluated with three participants at their houses. They were asked to perform three ma-
jor tasks and answer nine evaluation questions. The results of the assessment verified that the design concept
fulfilled the primary goal of this project by showing the positive emotions of users: joy, pride and hope. The
emotions were measured by PrEmo, which is developed by Design Institute of Positive Design (DIOPD), IDE in

TU Delft (Desmet, PM.A., 2003).

To summarize, although all participants perceived that the prototype provides an overview of leftover vegeta-
bles and new perspectives on the vegetable preparation, the designed prototype needs to be further devel-
oped in an iterative process between user tests and embodiment phases to prove the impact on reduction in

food waste as well as design quality.
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1| INTRODUCTION

CONTEXT

Food waste is the fastest growing issue of our time. Countries in the EU discard an estimated 89 million tons of
food every year. Worse, the food waste will increase to about 126 million tons in 2020 if we do not take action
(European Union Committee, 2014). Moreover, most countries are burying food waste in the landfills. This
manner of disposal produces methane gas because of the high water content of wasted food, and even
contaminates soil and water that we are relying on to live (Osteen, C., Gottlieb, J., & Vasavada, U., 2012).

As the focus of this project, households can be a main area to decrease the food waste since each household
is highly related to the environmental impact and the awareness of food waste. For decades, many researchers
show that the correlation between human’s food management and food consumption situation are highly
related to food waste (Aschemann-Witzel, J. et al., 2016). Consumers tend not to feel guilty and are careless
when discarding food. At the same time, they want to do the right thing because of their social conscience
(Stancu, V., Haugaard, P, & Ldhteenmaki, L., 2016). This consumer food habit that is contrary to moral motivation

has been a major contributor to an enormous amount of food waste in total.

PROBLEM DEFINITION

The food journey by a consumer consists of several steps. Figure 1 shows that the journey has eight phases
from purchase to waste. The storage level is complex between preparation and getting rid of products because
they are closely interrelated to each other (Terpstra, M. J., 2005). Moreover, most problems can be found in the

preservation phase such as spoilage or lack of knowledge of foods.

Storage of
unopened /
fresh product

Getting rid of
product

Storage of
Purchase Preparation opened / partly Consumption
cut product

f Storage of
prepared product

Figure 1. Food handling, food production and risk during domestic food preparation, Terpstra, M. J., 2005.

Thus, this project mainly focuses on tackling the following three problems:

- Consumer's false sensory perception

Most households have similar and unsolved problems in terms of preserving and handling foods. According
to the Food waste report in the UK (WRAP, 2008), people routinely discarded unpacked or untouched salad,
vegetables and fruits. This is because people regularly buy them in the supermarket or local market. Even
though the food is still edible, they think that the food is not fresh anymore based on their incorrect judgement.
For example, they think that the food looks unappealing or that it has been in the refrigerator too long.

12



- Poor food management

Householders trust the expiration date on the food packages as an indicator of freshness. The date labelling
is not reliable because people are easily confused by ‘use by’ and ‘sell by’ dates (Aschemann-Witzel, J, et al.,
2015). Furthermore, this problem is closely related to how to store food in the refrigerator. For instance, many
consumers are using some plastic containers to keep half-eaten food or used vegetables. The disadvantage of
the behavior is low visibility of food in the refrigerator which means that the food is likely to be neglected.

- Thoughtless behaviour for stacking uneaten food

Cooked food or processed food is relatively easily wasted after having a meal (Aschemann-Witzel, J, et al.,
2015). There are two main reasons for the problem: cooking or serving too much food and storing leftovers
in the refrigerator for next time without eating them (Natural Resources Defense Council, 2014). Although
people want to save the uneaten leftovers, they easily forget about when it was stored and are not even sure
that it is still edible. Thus, the leftovers will simply be thrown away if people cannot find out how to cook the
leftoveringredients. Also, it should be considered about how to make people realize the remaining foods in their
refrigerator to consume them in time.

ASSIGNMENT

The aim of this project is:

“How to encouarage people to manage and consume uneaten foods to reduce food waste at home.”

For the assignment,

- It is investigated what concerns are on the consumers’ mind and what kind of foods are discarded.

- It is verified how a design product is able to form a new food behavior.

- A prototype is created as the final result, and evaluated with the focus group of people to verify the usability
and feasibility of the design concept.

13



2|LIST OF TERMS AND
ABBREVIATIONS

« EU

« FAO
« FSA
« GHG
- IDE
« OECD
« U.N
« USDA

e VEGETABILITY

« WRAP
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GREEN HOUSE GAS.
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ORGANISATION FOR EcoNomIC CO-OPERATION AND DEVELOPMENT.

UNITED NATIONS.

UNITED STATES DEPARTMENT OF AGRICULTURE.

THE STATE OR QUALITY OF BEING A VEGETABLE OR

VEGETABLE CHARACTER, QUALITY, OR NATURE.

THE WASTE AND RESOURCES ACTION PROGRAMME IN THE UK.
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3| FOOD LOSS
AND WASTE

This chapter examines diverse issues, such as the fatal effects of food

waste on the environment, regional waste situations and the overall

food-value chain. In addition, the terms “food waste” and “food loss”

are defined.

Lastly, the general food-supply system and regional food-waste

factors are analysed together in order to better understand food loss

and waste circumstances on a global scale.

SOCIETAL AND
ENVIRONMENTAL
IMPACT

Every year, one third of the food that is produced is
either not consumed or thrown away. This serious
circumstance has a negative environmental and
economic impact on society, and takes place as a
chain reaction. According to an annual report on the
economic and environmental cost of food waste,
about 1.7 trillion USD are spent on food waste each
year (European Court of Auditors, 2016). Therefore,
throwing away food can be interpreted as wasting

energy, water, soil, arable lands and money.

Socio-economic food gap

In recent decades, there has been a worldwide fight
against the lack of secure food and nutrition that
795 million people suffered (FAQ, I. WFP, 2015). The
number of hungry people dramatically decreased
to about 500 million in the past 25 years, but there

16

is still a long way to go. Each year, for instance,
1.3 billion tons of edible and fresh food is thrown
away, which could feed about 868 million people.
The per capita avoidable food waste in Europe is
around 184kg per year, which is sufficient to feed
approximately 200 million hungry people in Africa

(FAO, 2011).

Contamination of natural resources

The most critical environmental danger that has
consistently grown in recent years concerns the fact
that we have to harvest food and utilize resources
for human consumption. Hazardous agricultur-
al materials can be found in croplands and fresh
water sources. For instance, an enormous amount
of the fresh water use at the level of industrialized
agriculture releases hazardous pesticides into the



“WE SIMPLY CANNOT ALLOW
ONE-THIRD OF ALL THE FO0O0D
WE PRODUCE TO GO TO WASTE

OR BE LOST BECAUSE OF

INAPPROPRIATE PRACTICES,

WHEN 870 MILLION PEOPLE GO
HUNGRY EVERY DAY.”
-FAO DIRECTOR-GENERAL JOSE
GRAZIANO DA SILVA-

soil, which causes permanent damage in the form
of soil erosion and low water quality (Osteen, C.,

Gottlieb, J., & Vasavada, U., 2012, OECD, 2016).

Emission of harmful gases

Global warming and climate change result from the
tremendous emission of greenhouse gases (GHG)
such as nitrous oxide and methane, caused by the
overuse of various natural resources. The early
stages of the food chain account for 28% of
GHG emission by farming and raising live stock.
Moreover, composting food waste is another
serious problem. For instance, the EU consumes
261 million tons of resources for the disposal of
89 million tons of food waste per year. By wasting
these resources, 170 million tons of CO2 are
emitted (FAO, 2013). Due to its high water content,

“A REPORT 0OUT OF THE U.K.
ESTIMATES THAT IF FO0OD
SCRAPS WERE REMOVED FROM
LANDFILLS THERE, THE LEVEL
OF GREENHOUSE GAS ABATEMENT
WOULD BE EQUIVALENT TO
REMOVING ONE-FIFTH OF ALL
THE CARS IN THE COUNTRY
FROM THE ROAD.”
-WRAP, 2011-

food waste decays faster than other types of waste
in landfills. Furthermore, almost 20% of methane

gas is emitted when food waste is buried in landfills
during their first year (Gunders, D., 2012).

17




DEFINITIONS OF
TERMS

What are food loss and waste?

In general, food loss and waste’ refers to the edible
portion of plants and animals produced or yielded
by farms and food facilities that are not consumed
by people (Lipinski, B. et al, 2013). The terms ‘food
loss’ and ‘food waste’ need to be specified to

understand their exact meaning.

‘Food loss’ refers to the decline in quality and
quantity of food by spoilage and damage, which el
means that it encompasses the agricultural
and fishery products that are not consumed by
humans and food that incurs degradation in food
safety and nutritional and economic value.

It includes food waste and can occur in a phase of
the food supply chain, such as production, handling,
processing to distribution. During these four
stages, technical limitations, inadequate stock
management, uneconomical conveyance of goods
and low quality of agricultural infrastructures are
the main reasons for food loss.

'Food waste’ is subordinate to food loss, and it
is a crucial factor in food loss. Food waste means
that the food is discarded after a meal, by careless
behaviours or by human decision even though
the food is still edible and of good quality - either
spoilage.

Except in the case of food in poor condition,

much food waste can be avoided if the foods
purchasedbyconsumersaremanagedwell.ltisinthe

Figure 2. Examples of food loss (top) and
final stage of the food value chain that the food is food waste (bottom).

discarded by retailers or householders, after the
pre-consumption stages (FAO, 2014).

18



The three categories of food waste

WRAP classified food waste into three categories
(2008). There are examples of avoidable, possibly
avoidable and unavoidable waste (see Figure 3).

- Avoidable waste: food items that could have
been eaten had they not been allowed to spoil, had
they not been past their food date or had they been
wanted (e.g., food left on the plate after a meal).

- Possibly avoidable waste: edible food that was
not eaten by humans because of improper storage
methods or personal preferences (e.g., meat rinds
or soft vegetables).

- Unavoidable waste (sometimes referred to as
inedible waste): inedible food that could not have
been eaten in any way (e.g., teabags, bones or hard
fruit and vegetable peels).

POSSIBLY
AVOIDABLE WASTE

AVOIDABLE
WASTE

3| FOOD LOSS AND WASTE

Among the three categories of food waste,
avoidable food waste is more important than the
others. This is because avoidable waste accounts
for approximately 61% of food waste, and if the
foods are better managed in the households or
restaurants, the foods can be eaten (WRAP, 2008).

On the other hand, possibly avoidable waste (19%)
cannot be simply measured since it includes foods
like breadcrumbs or potato and apple peel which
may be eaten depending on the cooking method
and an individual’s food habits.

Furthermore, unavoidable waste will not be
considered in this research. It is an inevitable type
of waste that originates from human consumption
even though it constitutes 20% of total food waste

and can be measured.

UNAVOIDABLE

WASTE

Figure 3. Examples of an apple for explaining the three categories of food waste.

19



FOOD LOSS
AND WASTE
CIRCUMSTANCES

About30% of food inthe world produced forhuman
consumption are wasted and lost annually.
Countries in the EU discard an estimated 89 million
tons of food every year. Worse, food waste will be
increased to about 126 million tons in 2020 if we
do not take action (Stenmarck, A., 2016).

In the world

A region’s food supply chain can be a clear barom-
eter of significant trends in food loss and waste. In
middle- and high- income countries such as those
in the EU, North America, Oceania and industrial-
ized Asia, food loss and waste occur at the distri-
bution and consumption stage. One of the reasons
for this is that the specifications for food quality
and safety are too high and foods that are still safe
for human consumption are removed from the
markets (Gunders, D., 2012). This usually happens
when wholesalers and retailers attract customers
by displaying regular shape of food products that
look safe and good. Moreover, the consumers who
live in these developed countries should improve
their food habits at home to reduce food waste
since the bulk purchase and no meal plan of house-
holders have become the biggest trends of food

waste in recent times.

On the other hand, in low-income countries such
as those in Sub-Saharan Africa, North Africa,
Western and Central Asia, South and Southeast
Asia and Latin America, a large proportion of food
loss and waste (40%) appears at the early stages of
the food value chain: production and handling.
Financial and managerial issues in these
developing countries may be causing them to
fall behind in the essential techniques for
agriculture and distribution systems (FAQO, 2014).

20

When harvested crops are stored in substandard
storehouses, for example, fungus and pests can
cause spoilage and damage. The lack of inadequate
agricultural equipment and systems is also a
significant problem making the production and
handling chains inefficient and causing a large

amount of food loss and waste.

Many researchers have calculated and compared
the amount of annual food loss and waste between
developed and developing countries. According to
the FAQO, the results are too serious to ignore. See
the quotes from SAVE FOOD (FAO, 2017).



3] FOOD LOSS AND WASTE

Per capita food losses and waste (kg/year)

350 E

300 —m—ruon—— oI

250

200
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Europe North Industrialized Sub-saharan  North Africa, Scouth & Latin America
America & Asia Africa West & Southeast
Oceania Central Asia Asia

Figure 4. Per capita food loss and waste at the pre-consumption and consumption stages in the different
regions, U.N. FAO (2014).

“FooD LOSSES AND WASTE AMOUNTS TO ROUGHLY US$ 680 BILLION IN
INDUSTRIALISED COUNTRIES AND US$ 310 BILLION IN DEVELOPING
COUNTRIES.”

“INDUSTRIALISED AND DEVELOPING COUNTRIES DISSIPATE ROUGHLY THE
SAME QUANTITIES OF FOOD — RESPECTIVELY 670 AND 630 MILLION TONS.”

“EVERY YEAR, CONSUMERS IN RICH COUNTRIES WASTE ALMOST AS MUCH FO0O0D
(222 MILLION TONS) AS THE ENTIRE NET FO0OD PRODUCTION OF
SUB-SAHARAN AFRICA (230 MILLION TONS).”

“PER CAPITA WASTE BY CONSUMERS IS BETWEEN 95-115 KG A YEAR IN
EuroPE AND NORTH AMERICA, WHILE CONSUMERS IN SUB-SAHARAN AFRICA,
SOUTH AND SOUTHEASTERN ASIA, EACH THROW AWAY ONLY 6-11 KG A YEAR.”

-FAO, SAVE F00D, 2017-
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In the food value chain

Every food-related domain inevitably generates
food loss and waste (Gunders, D. et al., 2012; Lip-
inski, B. et al., 2013) (see Figure 5). Therefore, it is
necessary to consider the reasons food is wasted
in the entire food process so that this project has a

context to resolve.

Production

At the production stage, fish, fruits and crops
are discarded during the process of mechanical
threshing, harvesting and facility operation. The
food loss at this stage can also be caused by
human negligence and ignorance, not by the
intended action of producers and operators. For
instance, unharvested crops can be left in the fields
it workers have been trained to harvest selectively
based on a minimum quality standard such as for

shape, colour and size.

Handling

During the handling stage, the gathered food is
transported to a warehouse or a factory. Fresh food
that is still edible can be degraded by pests or
fungus during transport and storage. In addition,
some livestock can die during transport or rejected
by a slaughterhouse because of its quality
standards.

Processing

Factory machines filter inedible crops and fruits
in the processing phase. Meat is trimmed
by slaughtering machines or by a butcher
to fit the product in a package. Many edible and
inedible parts can be wasted during this phase.
As for fish and fruits, the canning and peeling

22

“ONE INDUSTRY CONSULTANT
ESTIMATES THAT UP TO ONE IN
SEVEN TRUCKLOADS OF
PERISHABLES DELIVERED TO
SUPERMARKETS IS THROWN
AWAY”

-BEswICcK, P., 2008-

processes cause food loss from spoilage and
damage. Research by WRAP (2010) found that
up to 16% of unrefined materials is lost in the UK
during the processing stage, and approximately
39% of total food loss in Europe occurs at the food

manufacturing plants.

Distribution
Aesthetic quality and the expiration date on a

package are indicators for the discarding of
food during the distribution and marketing
stages. This is because supermarkets do not
want to display unattractive products on the
shelf since customers perceive the uniform
shape and colour of products as indicators
of fresh and safe foods. The retail shops also
discard products based on expiry date to manage
product stock and give credibility to the store.
Another factor in food loss at the retail level is that
most products are perishable products such as
fresh meat, fish, fruits, vegetables and many
prepared foods. According to the United
States Department of Agriculture (USDA), on
average, the food product losses at American
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Distribution

Production Handling Processing Consumption

Farm
Fisheries
Stock farm

Storagehouse
Transportation
Slaughterhouse

At home
Caterer
Rastaurant

Wholesale
Retail

Manufacturing
Packaging

Figure 5. The five steps and contributors in the food value chain in terms of food losses and waste, Lipinski, B.
etal. (2013).

Consumption

The last phase is consumption, which is closely
related to customers. Figure 3 indicates that twice
or three times more food waste is produced at
the consumer level than at the other three stages
(production, processing and distribution) of the
food value chain (European Court of Auditors,
2016). Food waste happens mostly at home or in
restaurants. Edible food is discarded during this
stage since, in some cases, a household member
or chef prepares more food than is consumed.
In restaurants, unconsumed food makes up
approximately 17% of food waste, and customers
do not take out about 55% of food left on the
plate (Bloom, J., 2011). Moreover, in the case of
households in the UK, for example, at least 450,000
tons of edible food products is wasted annually
due to a misunderstanding of the ‘use by’ or ‘sell
by’ date (Lyndhurst, B., 2011).

23



CONSUMPTION AS
THE MOST WASTEFUL
PHASE

In developed countries

Food waste at the household level constitutes more
than 50% of the total amount of waste in Europe
and an estimated 60% in North America and the UK
(Stancu, V., Haugaard, P, & Lah- teenmaki, L., 2016).

Specifically, 25% of food waste in American house-
holds is from purchased food and drink products
(Bloom, J., 2011).

In the UK, British households purchase 8.3 million
tons of food and drink every year, and 330 kg of
that (22%) goes to food waste (Quested, T., &
Johnson, H., 2009). The Netherlands, which is
the most wasteful country in Europe, produces

Production

. Develpoing countries Developed countriss

m

135 kg of wasted food, discarded by people, from
the approximately 2 billion kg of the food they
buy every year (lvana, K., & Katsarova, |., 2014).

In summary, the significant quantity of food waste
occurs at the consumption level especially in
developed countries, according to the analysis
of the food value chain (see Figure 6).

Thus, this project focuses on how to reduce food
waste in the households of developed countries.

Distribution m

24% 24% 4%

12% 35%

Figure 6. Proportion of annual total food loss and waste in each phase of the food value chain (Lipinski, B. et

al., 2013).
24



CONCLUSION

The research shows that the food waste problem
significantly impacts society, culture and the
environment on the global scale. It is clear that
reducing food waste must be seriously considered
for the future food consumption for human as well
as preserving the environment.

In this project, the household (consumption) level
in middle- and high-income countries has been
selected as a basic standard for consumer research.

| FOOD LOSS AND WASTE

In addition, avoidable food waste is being consid-
ered at the exclusion of possible avoidable and
unavoidable food waste. Much food is wasted by
householders even though this food is still edible
and uneaten. For this reason, it is essential to further
investigate what influences people to discard
edible foods. Figure 7 is the framework that this
research chapter has followed.

The consumer research is discussed in the next

The reason is that consumers in developed coun- chapter.
tries play the largest role in producing avoidable
food waste at home.
Regions Low-income Middle- & High-income |
countries countries
Food value Production Handling Processing Distribution : Consumption |
chain stage stage stage stage i stage |
Households
l |
Scope Food plants and animals

Types Edible food

Food loss Posmbly avoidable Unavoidable
food waste food waste

Figure 7. Framework of the scope of food waste research. This structure illustrates that the literature review

Food loss & waste
categories

about food waste is done, and the research scope is narrowed down in stages.

25



4| CONSUMER

BERAVIOUR

For decades, many food waste organisations have argued that
consumers’ food behaviours deeply underlie the food waste problem.
Consumptive food habits at home produce tons of avoidable food

waste that results from not purchasing, handling, storing or cooking
food properly. People may buy as much food as they desire, but they
may not be certain they need it, know how to manage it or know what
factors make them discard it. To answer these questions, motivational
and inherent factors in consumers’ decisions are discussed in this

chapter.

UNDERLYING FACTORS

OF FOOD WASTE
BEHAVIOUR

Food-related trends, habits, lifestyles and systems
have been dramatically transformed in many ways
for decades. Fresh fruits and vegetables are al-
ways available in nearby supermarkets, and the
low price of products makes them affordable to
people who can now consume food unnecessarily.
Furthermore, consumers have various underlying
reasons for wasting food. Many researchers have
argued that moral aspects, social factors and
socio-demographic factors are common influences
on people's decisions, from choosing food to
disposing of it (Hauser, M., Jonas, K., & Riemann,
R., 2011; Stancu, V., Haugaard, P, & Lahteenm&ki,
L., 2016).
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People do not consciously perceive these poten-
tial variables. A series of behaviours regarding
consumer purchase and disposal of food are easily
manipulated by inherent factors in people. Thus,
understanding these aspects can be an approach to
finding ways to reduce food waste at the consumer
level as well as outlining the user research scope.



Moral dilemmas

Consumers tend not to feel guilty and are careless
when discarding food. At the same time, they want
to do the right thing because of their social con-
science (Stancu, V., Haugaard, P, & Lahteenmaki,
L., 2016). This consumer food habit that is contrary
to moral motivation has been a major contributor
to an enormous amount of food waste in total. For
example, consumers are more likely to be con-
cerned about their budget than the impact of their
decisions on society and nature. For instance, when
choosing products in the supermarket, consumers
may buy cheap food in bulk even though they do
not need the amount of food they have purchased.
Moreover, if the consumers lose their appetite for
a food, they may discard the food without thinking
about the consequences of food waste (Lyndhurst,
B.,2011).

Because of the food behaviours of people, local
governments and organisations have launched
campaigns to educate people on how to reduce
food waste at the consumer level. Some examples
are ‘Save The Food’, ‘'Think. Eat. Save’ and ‘Love
Food Hate Waste.! Although these campaigns
provide sufficient moral motivation and information
on food storage, people do not seem to put more
effort into practising it on their own to properly
consume and save food (Stancu, V., Haugaard, P, &
Lahteenmaki, L., 2016).

Social factors

Consumerism has led to a significant change in
food habits and the modern lifestyle by stimulating
people to consume more and desensitising
consumers to ethical issues (Gjerris, M., & Gaiani, S.,
2013). This has arisen from the industrial revolution,
which facilitated mass production on a global
scale. Mass production has made the low price of
commodities possible in the food business.

Thus, having more food turns out to be easier in
industrialised regions than non-industrialised
regions since consumers in developed countries
have constant access to superfluous processed
goods in the supermarkets, as if enjoying a luxury.
The consumers also tend not to feel uncomfortable
about it since it has become a widespread social
phenomenon. This consumption behaviour ulti-
mately causes tremendous amounts of food waste

every year.

From a moral standpoint, these circumstances are
not ethical because they exacerbate the problem of
food inequality in the world (see Figure 8). There are
more than 1.9 billion obese people in developed
countries, whereas, in contrast, 795 million people
are still struggling with hunger in other parts of the
world (WHO, 2016; Krzywoszynska, A., & Stuart, T.,
2011). Because of these growing social problems,
individual consumers need to have a sense of
responsibility to their food-related actions in
everyday life.
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Figure 8. The obesity map in the world created by Telegraph (2016). The developed countries (North America,
Europe) shows higher obesity rate than the developing countries (Africa, Central Asia).

Figure 9. Analysis the proportion of food
waste in the UK by seven socio-demographic
factors (gender, age, social class, accommo-
dation, occupation, number of people and
children), Lyndhurst, B., Cox, J., & Downing, P.
(2007).
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Socio-demographic aspects

Food waste from households is closely related to
household characteristics, such as the age of family
members, household size, the number of children
and social class. The characteristics of households
that often waste uneaten foods can be summarised
as the following: full-time workers aged 22 to 44
years, stay-at-home parents with children in young
families, and people with large socially or privately
rented houses (Lyndhurst, B., Cox, J., & Downing,
P, 2007).

A family with children discards a larger portion of
purchased food than a single occupant, account-
ing for 40% and 17%, respectively (WRAP, 2008).
The reason is, of course, because the families with
children purchase more food so they have the
potential to produce more food waste than other

types of household.
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As for age groups, householders aged 22 to 44
years produce about 40% of food waste, while
retired people or householders aged 65 and above
account for only one quarter of the young age

group’s waste (see Figure 9).

Additionally, personal economic status also affects
the food waste behaviours of householders. One
of the reasons why low-income consumers pro-
duce more food waste than high-income consum-
ers is the lack of personal interest and awareness
(Lyndhurst, B., Cox, J., & Downing, P, 2007). When
they discard food, they do not think it is a problem.
Although they may think it can be avoided, they

may not know exactly how.
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THE MOST WASTED
FOOD IN THE HOME

Recalling the Food loss and waste circumstances
section in Chapter 2, the most wasted food at the
agriculture level is fresh vegetables, fruits and
cereals (see Figure 10). The chart can be found in
Appendix A.

If this is the case, it needs to be researched
what kinds of food waste are generated at the
consumptionlevel.Analysingthe waste trends of two
regions (North America and the UK) is informative
since these regions contribute approximately one
third of the world’s food waste at the consumption
stage (Lipinski, B. et al., 2013).

Although the categorised food groups of the two
regions vary, North America and the UK, which both
produce a large amount of food waste, show nearly
the same trends on avoidable food waste.

Food waste trends in

the two developed regions

Figure 10 demonstrates that North American
people often waste 22% of fresh fruits and
vegetables, 19% of meat and fish, and 18% of
dairy from their purchased food. The food research
conducted by WRAP (2008) defines many detailed
categories, but the research found that fresh
vegetables and fruits including salad are the most
wasted foods, at 46.6%, and baked and mixed food
accounts for 13.4% and 10% respectively in the UK.

The tendency to waste fruits and vegetables
corresponds to European food waste trends even
though British householders discard twice as much
fresh produce as North American householders.

Another finding is apparent in the categories
of meat and fish, dairy and grain products.
The sum of the percentages for these categories is

approximately three quarters of all food waste in
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each region: approximately 73% for North America
and 79.4% for the UK.

The high percentage of discarded fresh products
implies that consumers in developed countries
attempt to eat fresh ingredients, but they may not
know how to better manage and store their food.

The proportion of food waste groups varies from
region to region and from country to country. This
is because food culture and ethnic diets influence
the consumption habits of a nation. These aspects
are crucial to understanding why the people of a
country discard foods.

North America

10,0%




However, this research focuses mainly on specific
food types that are most often wasted. The primary
concern of this project is to discover the food most
often wasted by householders who are deeply
linked to specific propensities for treating food, not
to discuss the food cultures of various nations.

Finally, for further study, section 3.1 is considered
along with the most wasted food types in the user
research phase because people’s food choice,
consumption and  waste  behaviours are
significantly manipulated by these underlying

factors.

00000000
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THE MOST WASTEFUL FO0OD
“FRUITS,
VEGETABLES,
MEAT, FISH,
DAIRY,

GRAIN PRODUCTS”

Fruits and Vegetables

Meat, Poultry and Fish

Dairy (milk)

Grain products (+cereals, bakery)
Caloric sweetness

Processed Fruits and Vegetables
Fat oils

Eggs

L .
"Sagpapns®®

Vegetables

Fruits

Salads

g/lekat and Fish
akery

Dai

Drinks

Mixed foods (+processed)

Dried foods

Condiments

Confectionery

Desserts

Others

Figure 10. Share of food waste by food categories in North America, Buzby, J. C. et al., 2011 (left), and in the

UK, WRAP, 2008 (right).
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FOUR TRIGGERS FOR
FOOD WASTE

Here is a simple scenario of a consumer’s food
habit.

A man does not have a grocery list at a supermarket
so he impulse purchases certain foods. After some
time passes, this additional food is neglected in
the refrigerator or cupboard after cooking or par-
tial consumption. The food that is stored for too
long spoils or passes its expiry date, which causes
the man to perceive that it is no longer edible. For
this reason, he eventually discards the food. Many
motivations that generate food waste can be dis-
covered in this scenario, and these motivations
can be described as four triggers: the lack of
awareness of grocery list and meal planning,
misinterpretation of label dates, improper food
storages and misjudgment of food quality by

consumer’s perception.

The lack of awareness of grocery

lists and meal planning

A lack of meal planning and a shopping routine
is considered one of the causes of food waste at
the consumption level. These factors affect each
other positively and negatively. If consumers
perceive that they purchase the exact amount of
food their household needs, this perceived control
of behaviour positively influences a planning
routine (Stefan, V., van Herpen, E., Tudoran, A. A., &
Lahteenmaki, L., 2013).

To think in this way, householders must check
their cupboards and refrigerators in advance and
calculate which foods they already have and can
be consumed, so that they can make a grocery
list before going to the supermarket. This grocery
planning practice leads to planning meals that
guides householders to consume the foods that

they have at home.
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On the other hand, the lack of awareness of
grocery lists causes the impulse in consumers
to buy more foods than they need. A shopping
routine without meal planning causes food waste
when an unintended purchase is combined
with personal demands of food freshness and
healthiness. For example, consumers want a healthy
diet, so they buy healthy food regularly, such as
fresh salad, vegetables and fruit. However, this
intention does not mean that they will eat healthy
food (Evans, D., 2012).

Therefore, planning meals by managing purchased
foods and making grocery lists before shopping are
the first steps in reducing food waste in the home.

KEYWORDS
“GROCERY LIST,
PLANNING MEALS,

IMPULSE PURCHASE,
SHOPPING ROUTINE”

Misinterpretation of label dates
WRAP, a professional food research organisation in
the UK, report that 255,000 tons of food is wasted
annually in the UK because of the lack of consumer
understanding of ‘use by’ and 'best by’ labels and
lack of guidance on label information. Moreover,
the researchers stress that 380,000 tons of food
waste can be avoided if householders cook or
freeze the edible food before the ‘use by’ date.



Consumers consider a date label to be a guideline
of the product’s quality and safety even though that
information is not officially regulated (see Figure
11).

Additionally, the date information affects house-
holders' decision-making in terms of the disposal
of foods at home. However, manufacturers and
retailers also use the date information, such as ‘sell
by’ or 'display until’, to control stocks and to manage
risk and trustin the stores. Because of the confusion
of label meanings between retailers and shoppers,
people must rely on their own judgment skills and
take all responsibility for purchasing and cooking
food.

KEYWORDS
“USED BY OR BEST BY
LABEL DATES,
FOOD QUALITY AND SAFETY,
CONSUMER’S CONFIDENCE”

4| CONSUMER BEHAVIOR

This circumstance decreases consumer confidence
towards food selection because health issues
such as food-borne illness or food poisoning are
directly related to misunderstanding of food-
related information (Defra, 2009; Lyndhurst, B.,
2011).

In addition, consumers interpret a ‘use by’ date as
food safety and consider the label more for meat or
dairy products, while a ‘best by’ date has a different
meaning to them, involving taste, appearance,
texture or colour. If the ‘best by’ date is passed,
they tend to think that the food in the package is

not dangerous to consume (FSA, 2011).

DISPLAY UNTIL | BEST BEFORE

STORE IN A COOL

DRY PLACE

Figure 11. Current label systems showing ‘used by’, ‘best by’ and ‘sell by’ date on food products. Most food
organisation recommend to display ‘Best until’ label date to decrease confusion of consumers.
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Improper food storage
Most householders want to store partly used

ingredients after cooking to reuse them later.
Leftovers from excess food preparation are also
one of the major types of food to be preserved
in refrigerators since people intend to eventually
reuse uneaten leftovers (see Figure 13). Moreover,
the householders who prepare and cook meals
require a habit of handling food safely since food
thatisnotmanagedwell causesfood-borne diseases
as well as food waste.

According to an in-depth interview conducted by
Wageningen University in the Netherlands
(Terpstra, M. J. et al, 2005), five out of nine
respondents keep their leftovers in the refrigerator
for longer than 2 days even though leftovers and
prepared meals should be kept in the fridge for
only 2 or 3 days. These food-safety guidelines
were developed by FAO and the World Health
Organization (WHQO), but the information is not yet
widespread at the consumer level (Koppel, K. et al.,
2016).

The refrigerator temperature and shelf placement
are also important factors in preserving food lon-
ger. The temperature inside the refrigerator needs
to be above 0°C and below 7°C, but two thirds of
people use a higher temperature than the recom-
mended, especially people above the age of 60.

There is also a temperature gradient in a refrigera-
tor,but it is not clear to most householders (USDA,
2015; Koppel, K. et al., 2016). For example, 8 out
of 10 French participants put salads on the 0°C to
4°C shelf, which is an area for meat. Salads should
be stored in the crisper drawer because bacteria in
meat or fish can easily contaminate other organic
foods (Masson, M. et al., 2017).
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KEYWORDS
“IMPROPER STORAGE,
LEFTOVERS,SPOILAGE

REFRIGERATOR,
PARTLY USED FoOD”

Figure 12.1s the refrigerator management of users
efficient enough to see and use all foods?



Over-preparation

: Partly cut Leftovers
ingredients
Storage |
Reusing/
recooking
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Food
scraps

Being

Spoilage wasted

Figure 13. Process of food usage by householders at home. Over-preparation, leftovers and partly cut ingredi-

ents are potential food waste if not stored well.

Last, poor visibility in the refrigerator can cause
food spoilage and eventual waste (Gunders, D.,
2012). Partly eaten food is sealed in plastic bags and
placed somewhere in the refrigerator or freezer.
This food management may cause a lack of
awareness of the used food. This hinders using all
stored foods before expiration. People can even put
themselves at risk by unknowingly using spoiled
food from these containers (see Figure 12).

These food-storage behaviours are easily
routinized, which means householders with
improper storage behaviours are likely to generate
food waste regularly. Thus, a well guided storage
practice is a practical key to reducing avoidable
food waste at home.
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Misjudgement of food quality by

consumers' perception

One of the major triggers for food waste at the
consumption level is the judgment of food quality
based on consumers’ sensory perception. Other
food behaviour research and interviews have
discovered that householders discard still edible
food often because it smells and looks spoiled.
For instance, in the UK, approximately 1 million
tons of food is avoidably wasted annually due to
human sensory modalities, and the wasted food
can be mostly found in fresh, dairy and prepared
food. Also, 78% of German householders discard
fresh fruit, vegetable and dairy products if they
perceive that the food is mouldy (WRAP, 2008;
Jorissen, J. etal., 2015).

This is because sight plays a main role among the
five senses (sight, hearing, touch, smell and taste).
When a consumer judges food quality, colour, size,
shape and surface clarity are generally considered
first, and then the other senses follow (Kilcast, D.,
2011).

However, if a consumer ultimately decides that the
food quality is poor based on visual information,
the other senses are easily ignored, and the food
goes into a trash bin. In the case of bananas, for
example, some bruises can appear on the skin of a
banana, but people are prone to think the banana
is no longer fresh, and the smell is foul before the
skin of the banana is peeled off.

Figure 14. Consumers do not prefer the deviant foods at supermarkets, so retail supply system has been ad-
justed to the shopper's demands on the standard shape of foods, Photographs by Brian Finke.
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However, if a consumer ultimately decides that
the food quality is bad on the basis of the visual
information, the other senses are easily ignored,
and the food goes to a trash bin. In the case of
banana, for example, some bruises can appear on
the skin of a banana, but people are prone to think
that it is not fresh anymore, and even smell is stinky
before peeling off the skin of the banana.

A large amount of unattriactive food is also
discarded at the consumption level, mostly at
stores, due to the misconception of consumers.
Consumers do not select misshapen carrots
even though the taste and quality are the same
as well-shaped carrots. Kevin Moffit, who is the
President of the Northwest Pear Bureau said,
'People will say they'll take fruit that's a little rough,
butin reality, they buy with their eyes. The consumer
says one thing and, frankly, does something
different’ (Bloom, J., 2011).

The gap between the retailer's view and a
consumer’s attitude towards imperfect foods has
encouraged food supply chains to reject imperfect
foods. Moreover, the discarded imperfect food
weighs about 6 billion pounds a year, which
accounts for 20% of the agricultural products for
human consumption (Gunders, D., 2012).

KEYWORDS
“SENSORY PERCEPTION,
FOOD QUALITY JUDGMENT,
DEVIANT FOOD,
ACCEPTABILITY,
UNDERVALUING FO00OD”

4| CONSUMER BEHAVIOR

CONCLUSION

This research aims at understanding what kind of
factors cause consumers discard food.

The food-related decisions of consumers are
complicated by internal and external factors.
Subjective norms and social matters affect
consumers, and specific food behaviours are
formed by these factors. People can purchase
food conveniently in current times, so they may be-
come less mindful of food, especially in developed

countries.

Undervalued food is easily discarded by house-
holders, which means that the wasted food has
no chance to be useful again even though it is still

edible.

Before discarding food, people tend to rely on visu-
al and smell sensations to judge a food's condition
and quality, but these are not always reliable. This is
because people may have a personal understanding
and perception of food formed by limited food

experiences and unskilled food management.

Confusion over the shelf life of food is also a
pervasive problem in the home. The date
information on food packages, such as ‘sell by’
or 'best before’, is not clear to consumers. Thus,
consumers need information on how to properly
understand the label date so that they can
discipline themselves to consume their foods in

time.

In conclusion, an investigation is required, based
on the key findings in this chapter, into how
householders manage foods and what underlying

reasons make them waste foods.
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5| IN-DEPTH
USER
RESEARCH

This chapter focuses on the interactions between consumers, food,
the most wasted food and the reasons behind wasting that occur the

particular behaviours of consumers, according to the chosen focus

group and context.

For this study, face-to-face interviews and Food Diary surveys were
conducted based on the research questions. The user research data

was analysed in several directions. Lastly, the three main findings were

described in the conclusion section.

L IMITATION OF
THE RESEARCH

Focus group
There are generally four household types:

single-person, couples, adults with children and
the elderly households. According to the previous
research in chapter 3, a family that is composed of
more than three people throws away much more
food than single-person or couple households.

Additionally, the elderly tend not to discard food
as much since they experienced the Second World
War. Because of the suffering from food scarcity
during the war, they have a strong belief that
wasting food is a sort of unethical behaviour
(Lyndhurst, B., Cox, J., & Downing, P., 2007). Thus,
single-person, couples and elderly households
were excluded, and family households were
chosen for the in-depth user research.

The other criterion was the nationality. People
who have the Dutch nationality were selected as a
focus group. The reason for that is that people who
came from other countries have different food
cultures and behaviours, and they do not have
many common aspects regarding food con-
sumption. This study does not aim to investigate
different dynamics of food cultures, so only Dutch
people were interviewed about their typical food

patterns.
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In addition, it is crucial to discover the food types
that are mostly eaten as well as frequently being
thrown away by householders. Therefore, a

Figure 15 demonstrates that food Storage and

Consumption phases are much more complex challenge to the stages would be relevant to

than Purchase and Transport phases, and the two prevent food from becoming food waste.

processes are closely interrelated to each other.

When the four triggers for food waste are
overlapped with the domestic food process, it
becomes evident. Consumers usually have what is
called the “Two times holding’ process that stores
partly used and surplus foodbefore disposal
(Hetherington, K., 2004). During this storage phase,
food can be easily contaminated and spoiled if not
managed well.

Storage of
unopened /
fresh product

Domestic
food process

Poor planning meals
or grocery list

Impurse purchase
Four triggers
for
Wasting food Misinterpretation
of label dates
Improper ways
of storage

Undervaluing food

P e e o = > = = = = = = = e = o = e e e = e e e e e e e e e - .-

40



5| IN-DEPTH USER RESEARCH

Context

The assumption of this project was that many Thus, dinner can be an inspiring and challenging
people who live in modern society might have context to dig deeper into the problems of the
similar consumption patterns in terms of breakfast, middle part of the food process.

lunch and dinner. Although it can differ from each

country's cultures, breakfast or lunch are relatively

likely to be less formal and sophisticated than

dinner.

Additionally, dinner is cooked with diverse ingre- Figure 15. Categorisation of motivational factors
occur food waste by domestic food process (Terp-
stra, M. J., 2005). At the storage stages, some same
problems appear, and the phase has multiple con-

dients and a cook’s attention, so there are more

chances to produce food waste.

nections between preparation and consumption
stage (Eunyoung, G. 2017).

Storage of
opened / partly
cut product

Getting rid of

Preparation
P product

Consumption )

- Storage of

'wepared product

Spoilage Spoilage
Over-preparation Leftovers Leftovers
Misinterpretation Misinterpretation
of label dates of label dates
Improper ways Improper ways
of storage of storage
Undervaluing food Undervaluing food
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Modern consumers consider various factors such
as price, nutritive substances or diet when selecting
food productsinthe supermarkets. Some influences
not only affect the consumer’s food choices
subconsciously, but also build a person’s food
behaviors towards specific foods on the basis of
an individual's food-related concerns. It can be
called 'Personal food system’, and the conceptual
food choice model was developed to understand
consumer’s concerns about food, see Figure 16
(Furst, T. et al., 1996).

Life courses

The model shows a holistic view of each food
choice process from universal factors to personal
factors, and they were categorised as the four
hierarchies: Life course, Influences, Personal food
system and Strategies. In this project, 'Personal
food system’ is mainly dealt with because ethics,
safety and quality values on the ‘Influences’ level
were already researched in Chapter 3 and 4.

Besides, the six primary values in the personal
food system always conflict with each other in a
consumer’s mind, see Figure 17. The source
can be found in Appendix B. It is a fundamental
guideline to understand consumers in general.
Therefore, for this project, the internal value
negotiation aspects should be involved in the
questionnaire of the in-depth user research to
investigate the households in the Netherlands.

1

Influences
-p Personal wmp — Social Food
leleels =< BCTOSI— Resices = framework context
Personal food system
=" Value Negotiation "~
/ Sensory
perception
\ Convemence Quality

\Health Cost ,/
/
\/ /
/
4

Relationship
.
management =

Strategles

Food choice
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Figure 16. A conceptual model of the components in
the food choice process, Furst, T. et al. (1996).



Health

®

Health value encompasses nutrition,
well-being lifestyleland
safety concerns.

It is a non-negotiable'value
with others.

&

Monetary concern is a.dominant
valug of consumers who have
a frugal lifestyle It conflicts with-other
values such as Taste and Quality since
people sometimes perceive that high
price of food means healthier and
better taste than-cheap food products.

Convenience

Convenience value is interpreted
as less time and effort.

The main concernstofthis value are
quick, simple and,easy in terms of
food preparation and cooking.

It conflicts with'Health value.
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©)

Sensory satisfactionsisa.priority value
amongothers. At ften cohflicts with
the valueof Cost and Convenjenee.
It is judged by the previous
experiences of consumers that can
be acquired at the‘Life courses’
hierarchy.

Quality

Thevalue of Quality is differently
interpreted.by purchase situations
and feelings or personal view of
consumers which is subjective

so not always a clear standard.

Managing Relationship

®,

The value of relationship management
is affected by.-factors’in ‘Influences’
hierarchy. It places weight on
the interaction with-other people such
as family members, and is closely linked
with Taste and Health values, not Cost.

Figure 17. Summary of food-related concerns of consumers regarding purchasing or consuming food.
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RESEARCH
SETUP

Research questions

By considering above-mentioned aspects, Research
Questions (RQs) of the in-depth user study were
made. The research questions were interpreted
as a questionnaire for interviews and food diary.

RQ 1.

WHAT ARE THE CURRENT
INTERACTIONS BETWEEN FOOD AND
CONSUMERS?

RQ 2.
WHAT CONSUMER’S CONCERNS ARE
DECISIVE TO EAT F00D?

RQ 3.
WHAT KINDS OF FO0ODS DO PEOPLE
MOSTLY WASTE?
SUB-RQ 3.
How Do PEOPLE JUDGE THE FO0OD
QUALITY AND SAFETY?

Methodology

The user research was accomplished by face-to-
face interview and online food diary. The goal of
these research activities is to uncover doing, saying
and thinking in relation to food on the consumer

level.
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Participants

A total number of seven households participated
in this design research. As mentioned in
the Limitation of the research section in this
chapter, the common factors of participants
were the Dutch nationality and the size of the
household being three or five family members.
The only difference was the age range, which
was between 35 and 55 years old. Most
participants were full-time workers and had
children under the age of 12. Aside from that, the
participants were people who are in charge of
deciding the dinner menu and purchasing

=)
37-55

years old
Age group

groceries.

-
¢ o

Netherlands nationality

Full-time workers

- b

Families of three or five
&
with young children
etween 3 to 12 years old

Figure 18. Demographics of the participants.



Out of seven households, four participants were
interviewed at their houses. During the interviews,
participants showed their leftovers, partly used
foods and the insides of their refrigerators to the
researcher. By having informal conversations in a
real context, participants were required to express
as many ideas as possible using foods that they
had and checking food storage conditions in their
kitchens.

The primary goal of the interviews was to discover
the correlation between the food waste and food
consumption patterns of participants as well as

their concerns towards food.

5|
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In addition, the participants’ knowledge of food
storage in the refrigerator was tested with a card
tool. Participants were asked to arrange food cards
on a printed picture of a refrigerator. The categories
of food cards were defined by a list of foods
Dutch consumers buy and consume often (Voed-
ingscentrum, 2016). The aim of the card test was to
discover the participants’ general knowledge about
food preservation and their typical behaviours.

The food cards were also used as an inspirational
tool when interviewees needed to answer questions
about what food they regularly buy and discard
every week. The interview questionnaire and
sources can be found in Appendix D and E.

Convenience food
(Kant en Klaar maaltijd)

e

AR

Opened jar

Raw seafood

KS

Bakery

>

=

Figure 19. (top) Four participants of the in-depth interview. (from right)
participant A, B, C and D.

Figure 20. (bottom) Food cards and a refrigerator image. Those tools were
utilised to test the participant’s knowledge of how to store certain foods in

the shelves of the refrigerator.
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Food diary survey

Another method used to interview participants was
the food diary. An online survey tool was chosen
for the sake of participant convenience, and it was
completed by three of the participants over 7 days.

The researcher sent text messages with the online
survey link to the participants at 8 PM on each of the
7 days so that they could complete the questions
through their mobile phones within 5 minutes.

The participants were asked to fill in the questions
in the evening, which is usually after dinner. During
the survey on each day, they had to take photos of
the insides of their refrigerators and answer eight
descriptive questions (see Figure 21).

The questions were mainly focused on what
ingredients they had used that day, what food they
had cooked for dinner and what food they had
discarded after dinner and why. The summary of
the food diary can be found in Appendix F.

Before doing the food diary survey, there was no
sensitising period since the context of this project
is dinner and food management, and candid
responses and pictures from participants needed
to be obtained.
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Messages eeeec = 13:01 -

smartsurvey.co.uk ¢

Design for Food Behaviour

%
TU Delft

50%

1. Please enter your name. *

2. Please select today's date. *

DD/MM/YYYY

3. Did you cook dinner at home today?
*Yes = go to Q4.
Delivery food or restaurant or
others = go to Q8.

Yes
We ordered a delivery food.
We had dinner in a restaurant.

Other (please specify):




-

4. What menu(s) did you prepare for
dinner today?

5. What ingredients did you use for
cooking dinner today?

6. Did you have partly used food or
leftovers after dinner?
*Yes = go to Q7.
No = go to Q8.

Yes
No

Other (please specify):

7. Please specify how you stored the
partly used food or leftovers.
*e.g. what food, in the refrigerator
or cupboard...

5| IN-DEPTH USER RESEARCH

9. Please write down what food you
threw away today.
*e.g. salads, pasta sauce, an
onion, cooked rice, butter...

10. Please specify the reason(s) why
you threw away the food. *

Finish Survey

(" )

8. Please upload the inside-pictures of
your refrigerator.
*all shelves including the door

*

Choose File

< M 1] @J

Figure 21. Food Diary survey. Participants
could fill in the daily survey via their smart
phones for seven days.
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RESULTS

All interviews and videos were transcribed for
analysis, and valuable insights from participants
were collected. The collected data were interpreted
in the qualitative sources, a map of consumer
concerns, picture mapping and a food-type chart.

Picture diary

It was important to observe the photos of the
insides of participants’ fridges since a single
photo has a number of sources of information,
such as food management status, leftovers, food
consumption patterns and the most purchased
foods by a participant. A total of 55 images were
collected from the interviews and food diary
surveys.

The researcher took 12 pictures during the
interviews, and those were made of the insides
of refrigerators and leftovers at the participants’
houses.

The other participants of the food diary survey
took 43 pictures over 7 days, which did not include
pictures of leftovers. When they had leftovers
after dinner, they were required to mention the
ingredients and reasons the food was uneaten. The
analysis on all data can be found in Appendix G.
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¢ In-depth interview - four participants A, B, C and D.




The pictures showed the participants’ regular
patterns of food purchase and consumption as they
are. For instance, most of the participants filled the
crisper drawer and lower shelves of their refriger-
ator with various vegetables. The following were
sauces in jars and dairy products such as cheese,
milk, butter and yoghurt. Leftovers after dinner
were found in plastic containers, but few left-
overs was showed in the pictures for the following
reasons:

1) PARTLY EATEN LEFTOVERS
COULD NOT BE CONSUMED AGAIN
BECAUSE OF A RISK OF FOOD-BORNE
DISEASES.

2) LEFTOVER PORTIONS TOO SMALL
TO BE EATEN WERE DISCARDED.

35) LEFTOVERS STAYED IN THE
FRIDGE FOR A LONG TIME, SO IT
LOOKED UNAPPEALING.
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The other finding was the level of knowledge
about storing food in the refrigerator, discerned by
the food card test. Interestingly, most participants
had similar behaviours in terms of food
preservation. For example, they kept vegetables
on the lower shelf, leftovers on the middle shelf,
and opened jars on the upper shelf, which are the
correct locations. Therefore, it can be concluded
that consumers know how to use the refrigerator

properly.

e Food Diary survey - participant E.
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Day 1 Day 2 Day 3 Day 4

>

e Food Diary survey - participant G
\_ J

Figure 22. Inside-pictures of participant’s refrigerators. (from top) participants A, B, C and D of in-depth inter-
view and participant E, F and G of Food Diary survey.
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Through the in-depth interviews, the concerns
of participants were discovered, and this study
focused on two situations: choosing ingredients
and cooking dinner. Four interviewees were asked
to rate six concerns on a scale of 1 to 5 (see Figure
22). The Personal Food Choice was cited to make
the six categories (see Figure 23) (Furst, T. et al.,
1996). As a result, Convenience had the highest
average score at 4.75, followed by Quality and
Health, both having an average score of 4.25.

the
Two

First, all participants recognised

factor as important.
participants mentioned that they sometimes use
frozen leftovers to prepare dinner since they want
to take up less energy and time cooking dinner
after work. Meanwhile, all participants respond-
ed that they never buy convenience food in the

supermarkets.

The
having two meanings: food freshness and personal

factor can be explained as

satisfaction with food quality. This concern is highly
affected by the
This is because food quality can be judged by

Sensory Perception factor.
consumers’ senses on whether the food is spoiled.
When the consumers consider the food quality to be
low or not valuable, they tend to lose their appetite.
Consequently, people are likely to discard uneaten
or still fresh food.
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to be the
underpinning factor in cooking and having dinner.

Most participants perceived

They believed that healthy choices are directly
The

participants mentioned that they usually consider

connected to cooking healthy dinner.
this factor while purchasing food at the supermar-
kets or local markets.

In addition, in the case of food preservation,
Health can be associated with the Quality
factor since aiming for health at the consumer
level means consuming fresh food before
it expires, and discarding spoiled food before

consuming it.

, with an average
score of 3.0, represents how people judge food
quality. Participants considered two specific
reasons to discard foods before or after dinner:
the food's appearance and their judgment of the
amount of remaining food.

As for food appearance, participants perceived
loss of freshness in food from mould, softness and
discoloration.

Additionally, all participants of the food diary
survey thought that it was acceptable to discard a
small portion of food since they considered partly
eaten food or partly cut ingredients to not be

enough to serve again.

The
communication and strategies for purchasing and

factor refers to
consuming food in the home. However, this aspect
scored 2.5 because most participants displayed a
common feature in which one household member
acts as a food handler and makes most decisions
about buying foods and the dinner menu. In the
case of special occasions or special requests, the
decision-maker buys the food intermittently.
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The C 0 ST factor, meanwhile, recorded a score of
1.0, whichisthe lowestscore amongthe sixconcerns
of customers. This value conflicts with the Quality
factor since interviewees perceived that relatively
expensive foods are high quality.

Moreover, the participants were upper-middle
class, so they did not feel a high price of food
products is a burden. In the case of participant
C, for instance, she had been receiving fresh fruit
and vegetable boxes, a service provided by a local
farmer, every Friday for 6 years. She believed that
the food's quality was excellent and the place of
origin gave her a feeling of trust, even though the
price was much higher than at the supermarkets,
such as Albert Heijn or Jumbo.
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Convenience
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Convenience

Health

Convenience

Health

PARTICIPANT B

Relationship

PARTICIPANT D

Relationship

Quality

Cost

Quality

Cost
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Overall

Sensory
Perception

Convenience Quality

Health Cost

Relationship

Figure 23. Map of consumer’s concerns made by the data of in-depth interview. Four participants gave marks

on the six concerns.
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Food-type chart

The consumers’ habits regarding food purchase
and consumption were clearly apparent from the
in-depth interviews and food diary survey results.
Eighteen food types were found in general, and
these were classified according to four categories:
mostly purchased, mostly wasted, sometimes
purchased and mostly desired foods. The data
were analysed in a frequency chart of food
types and combined with all data of the seven
participants (see Figure 24).

Most of the participants said they have a grocery
shopping day once a week and tend to purchase
fresh foods such as vegetables, fruit, bread and
dairy products, but they answered that they never
buy convenience or frozen food (kant-en-klaar
maaltijden). This is because most interviewees
perceived that these foods are not healthy and are
of poor quality. On the other hand, meat and fish
are sometimes bought only if someone wants it or
there is a special occasion. Participant c said, 'l tend
to have meat one or two times per week because
eating meat is bad for the environment and for our
health as well. So | try to cook fish and eggs with
vegetable.

54

The most wasted foods were discovered to be
vegetables, fruit,bread and leftovers,and sometimes
pasta sauce (see Figure 23). The main reasons for
these foods being wasted were mould, being in the
fridge too long, looking bad, being past the expiry
date, not having a pleasant texture and being
forgotten in the refrigerator. In addition, people
were more inclined to discard leftovers and pasta
sauce when the amount of uneaten food left was

too little to serve again.

Furthermore, the participants commonly mentioned
that they preferred to consume and save vegeta-
bles more than the other most wasted food types.
The participants bought various vegetables for
their family’s healthy diet. However, they discarded
vegetables frequently because they forgot the
vegetables in their refrigerators or did not consume
fresh vegetables before expiration.

Figure 24. The chart of food types filtered by four
categories. This chart represents the frequency
of 18 food types that the participants mentioned
during the interviews.
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Interview - participant A

Frozen Leftovers

(cooked)

Meat Milk | Bread Butter | Cheese Rice | S80S Seasoning
(pack) | (sauce)

Mostly purchased foods

Mostly wasted foods

Sometimes purchased foods

-

Interview - participant B
) Veget- . ) Convenie Pasta | Pasta  Frozen . Salads | Seasoning = Leftovers
Meat | Fish ables Fruit | Eggs Milk Bread Butter Cheese neefood Jam (sauce) | (noodle)  food Rice (pack) G (cooked)
Mostly purchased foods

Mostly wasted foods

Sometimes purchased foods

Interview - participant C
. . Salads | Seasoning | Leftovers
Meat Milk | Bread | Butter | Cheese Rice (pack) | (wue) | (cooked)
Mostly purchased foods
Mostly wasted foods
Sometimes purchased foods - -
Mostly desirable foods | n -
Interview - participant D
) Veget- . . Convenie Pasta | Pasta  Frozen . Salads | Seasoning | Leftovers
Meat = Fish bles Fruit | Eggs Milk | Bread Butter Cheese meefood | Jam (sauce) | (noodle)  food Rice (pack) Gaxe)  (cooked)
Mostly purchased foods
Mostly wasted foods
Sometimes purchased foods
Mostly desirable foods
X Veget- . . Convenie Pasta | Pasta | Frozen . Salads | Seasoning | Leftovers
Meat | Fish ables | Fruit | Eggs Milk | Bread  Butter Cheese — . '\ Jam (sauce) | (noodle) food Rice (pack) | e (cooked)
Mostly purchased foods
Mostly wasted foods
Sometimes purchased foods
Mostly desirable foods
Food diary - participant F
X Veget- . . Convenie Pasta Pasta | Frozen . Salads | Seasoning | Leftovers
Meat = Fish ables Fruit | Eggs Milk Bread Butter Cheese _ t' /' Jam ‘ (sauce) | (noodle) | food Rice (pack)  Gawe) | (cooked)
Mostly purchased foods
Mostly wasted foods -
Sometimes purchased foods -
Mostly desirable foods - n
Food diary - participant G
. Veget- . . Convenie Pasta Pasta | Frozen . Salads | seasoning = Leftovers
Meat = Fish ables | Fruit  Eggs Milk | Bread | Butter Cheese meefood | J2M (sauce) | (noodle)  food Rice (pack) | (ouce) | (cooked)

Mostly purchased foods

Mostly wasted foods

Sometimes purchased foods

Mostly desirable foods
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Overlapping - Interview data

Mostly purchased foods
Mostly wasted foods
Sometimes purchased foods

Mostly desirable foods

Salads | seasoning | Leftovers

Mostly purchased foods
Mostly wasted foods
Sometimes purchased foods

Mostly desirable foods

Mostly purchased foods
Mostly wasted foods
Sometimes purchased foods

Mostly desirable foods

Salads | seasoning | Leftovers

Salads | seasoning | Leftovers

Meat | Fish V:ﬁi Fruit Eggs Milk Bread Butter | Cheese S}Z’;‘ﬂj Jam
Overlapping - Food diary data
Meat  Fish \ﬁﬁ:' Fruit | Eggs Milk Bread | Butter  Cheese C::;"fi';: Jam
Overlapping - Interview + Food diary data
Meat | Fish \/;3:— Fruit Eggs Milk Bread Butter |Cheese C::;Vfi';: Jam
*frequency

Figure 25. The overall result of the food type chart based on Figure 24.
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CONCLUSION

Overall, this section answers the three research

questions:

RQ 1.

WHAT ARE THE CURRENT
INTERACTIONS BETWEEN FOOD AND
CONSUMERS?

RQ 2.
WHAT CONSUMER’S CONCERNS ARE
DECISIVE TO EAT F00D?

RQ 3.
WHAT KINDS OF FO0ODS DO PEOPLE
MOSTLY WASTE?
SUB-RQ 3.
How DO PEOPLE JUDGE THE FO0OD
QUALITY AND SAFETY?

All data from the in-depth interviews and food
diary surveys are summarised in Figure 26. The
mind map shows that participants gave more
interesting insights about dinner than about
breakfast or lunch. Also, much information was
gathered, such as what types of food are frequently
wasted and what the underlying reasons are. The
three most important conclusions unfolded from
the user research and are described in detail.
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Vegetables as the most wasted food

RQ 3. WHAT KINDS OF F0OOD DO

PARTICIPANTS MOSTLY THROW AWAY?
SUB-RQ 3. How DO PEOPLE JUDGE THE
FOOD QUALITY AND SAFETY?

In the user research, vegetables, dairy, pasta and
bread were the most purchased food as well as
the most wasted food every week (see Figure 25).
As in a typical Dutch person'’s diet, dairy products,
sliced bread and cereals were eaten for breakfast
or lunch, but pasta and vegetables were cooked for
dinner.

In addition, vegetables were consumed through a
variety of meals, such as salad, soup, pasta sauce
and stir-fried dishes, over 7 days. This means that
participants prepared dinners that contained
vegetables almost every day. This consumption
pattern may have a high possibility of producing
vegetable waste before or after dinner. In addition,
there were a few reasons for wasting vegetables:

1) mold and looking unappealing

2) forgetting about vegetables, so it stayed
long in the fridge

3) too little amount of vegetable to cook
next time.
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As mentioned in Chapter 4, the sensory perception
of consumers is a dominant factor when interacting
with vegetables (see page 36). Furthermore, the
user research in this chapter shows that people
tend to discard foods depending on the texture
or visual appearance of food products rather than
an expiry date (see Appendix **). In the cases of
leftover vegetables and partly eaten food, a food-
wasting behaviour is more evident.

Also, the reasons for discarding vegetables form a
cycle. Imagine the following scenario. A consumer
uses some spinach leaves and then stores the
remainder in the refrigerator. He or she is likely to
Eventually, the spinach’s texture and condition
become poor, and the consumer may perceive that
it is no longer fresh. Therefore, the edible spinach
is discarded.

Judgment of food quality, which relies on sensory
perception, is too personal for each individual
consumerto be educated onitthrough standardized
instruction. Moreover, people can simply access
the proper information online, such as how to
store partly used food or how to understand the
freshness of food, but implementing the methods
in real situations could be a different matter.

Thus, to resolve this problem, guiding consumers
to use the available food or providing them with
recipes they can cook from it may be a practical
solution before sensory perception interferes with
the interaction between consumers and food.
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As a prevalent food trend, the market size of
conveniencefood(kant-en-klaarmaaltijd)is growing
every year because of the global consumer’s needs
and busy lifestyle.

Nevertheless, to the participants of this research,
‘convenience’ does not mean low-quality conve-
nience food, but a ‘convenient way’ to cook dinner.
This implies that minimising energy spent cooking
dinner is of fundamental interest to consumers.

On the other hand, a cook needs moderate cooking
time, effort and high-quality ingredients to cook
a decent meal. It can be stated that the quality
factor not only stands for the excellence of foods,
but also a cook’s satisfaction with the cooking
journey. lronically, these aspects conflict with the
convenience factor in terms of cooking dinner.

This project presents a solution to the challenge
of how to make the two values compatible, which
means that decent food quality and advanced
cooking experience should be achieved in parallel.
The level of taste and freshness of food, which
are the other concerns of consumers, should be
fulfilled with a convenience factor. Also, these fea-
turesprovideroomtofurtherexplorehowconsumers
can cook high-quality meals.
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eating leftovers

sometimes buying
convenience food

food in the canteens
(parents)

preparing sandwiches
(children)

Breakfast

Food behaviour

in families

cereals with dairy7
fruit

meal plan X .
Special Occasions

freezing leftovers

making a grocery list

using leftovers again
for dinner

importance of
portion management

fruit

mouldy / looking bad / too soft texture <mmmmmmm—""-

the caps of a bread sliced bread

/ i / too hard text
no preference / too hard texture Food Waste

mouldy / staying in the fridge too long
/ too soft texture / looking bad «mmmmmmmm"-
/ too little portion to use / past expiry date

no preference / too little portion to serve
/ smell bad / looking watery

staying in the refrigerator too long
/ too little portion to serve:

/ uneaten portion after dinner leftovers

mouldy / past expiry date
/ smell bad / staying in the fridge too long

seasnings
(mayonnaisg / ketchup)

mouldy / past expiry date
smell bad

dairy foods

Dinner

desire to eat health:

no meal plannin

never buying
convenience food

menu

for time saving

lunch for children

uneaten food after dinner

poor portion management

eating it again

on leftovers day
leftovers M.

keeping it in the freezer

mostly one
decision maker

convenience
concerns

health

quality

cooking it again

no frozen food

preference for
warm and fresh food

always dinner at home

always using
vegetables

getting a fresh fruit and
vegetable box from a local farmer

wife

no communication
between family members
thinking about dinner

T in the supermarkets
no grocery list

g

using various ingredients

no preference

salads
pasta
veggie soup

vegetarian-safe
meatballs

taco

rice

baked fish

bread with cheese

chilli con carne

spaghetti

fried potato

sandwiches

cheese fondue

Figure 26. The summary of food behaviours in the families. The bigger size of Figure 26 can be found in

Appendix H.
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DIRECTION

This chapter discusses the design opportunities that have resulted from
the literature review and user research. According to the analysis of

food processing at the consumer level in Chapter 5, two stages among

seven were used to generate the design challenges.

By doing so, the stages involving the most wasted food and the most
problems were combined to outline a design statement and analogy.

Furthermore, the interaction and product qualities were defined as the

inspiring guides.

Purchase = -----4 Transport ~ ------1

Findings
from
literatures

New findings
from
user research

—————————— r
1
I
1
1
|

Misinterpretation
of label dates

Improper ways
of storage

Undervaluing food

Forgetting about
food

Staying too long
Looking bad

Too soft or hard texture



EXPLORING
DESIGN
OPPORTUNITIES

Connecting the findings

Accordingtothe conclusionsofthe previouschapter,
this design project will attempt to solve the prob-
lems involving vegetables in the reduction of food

waste.

Figure 27 demonstrates that the first hypothesis
from the research setup phase is correct, since the
participants of this project mentioned many reasons
to discard vegetables when storing and preparing
them. For this reason, the storage and preparation

Misinterpretation
of label dates

Misinterpretation
of label dates

Improper ways Improper ways

of storage of storage
Over-preparation Undervaluing food
Spoilage
Leftovers
No knowledge of Forgetting about
how to combine food
ingredients

Too little portion to use
Half eaten

Too soft or hard texture
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phases should be combined with the findings from
the user research to discover design opportunities.

A closer look at the new findings indicates certain
detailsthatare relevanttothe vegetable storage and
preparation phases. It can be clearly summarized
that the first and second storage stages have issues
as not being mindful of food and judgment of food
quality when discarding food. Moreover, it seems
participants had a particular problem in the prepa-
ration phase, which is a lack of knowledge of food

combination.

Discarding
food

Figure 27. The triggers for food waste researched from literatures (top). The new insights of vegetable waste
from the user research of this design project (bottom). The new findings cover the previous findings.
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Two focused directions

Based on exploring the design opportunities, two
directions were considered: vegetable manage-
ment and vegetable preparation.

The two directions affect each other in food
behaviours. Therefore, it is reasonable to integrate
the two directions to optimize design opportunities.
For instance, when a person buys a pack of
mushrooms to eventually use, they are stored in the
refrigerator first.

Here, two problems can occur after storage:
1) A PARTLY USED VEGETABLE
IS FORGOTTEN IN THE
REFRIGERATOR, SO IT SPOILS.
2) THE CO0OK DOES NOT KNOW

HOW TO USE A VEGETABLE WITH
OTHER INGREDIENTS.
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In case 1), the vegetable either may be in the
refrigerator for many days until it becomes inedible
or it is likely to be discarded immediately. The
two issues eventually produce food waste, and
they could possibly be solved through supportive
managing skills and methods.

In case 2), a variety of vegetables can be prepared
at the same time. Therefore, partly used vegetables
probably remain after preparation. If so, itis possible
to remain only some vegetables thatare notenough
or cannot fulfill a recipe. To efficiently consume the
remaining vegetables in time, a cook can access
and use the ingredients by quickly determining the
possibility of food combinations.

To sum up, the two directions are defined as
vegetable management and vegetable preparation
(see Figure 28). Each direction has three essential
requirements that should be fulfilled at the
conceptualisation phase.



V
M

EGETABLE
ANAGEMENT
DEFINITION

Vegetable Management embraces the
meaning of storage and quality check-up
of vegetables. The vegetable's status is to
be stored in the fridge or cupboard for be-
ing consumed for later use that is generally
before preparation phase. While vegetables
are stored, they are likely to be judged by a
person’s sensory perception to be discarded.
In addition, the negligence of a cook is one of
the problematical behaviors in this matter. This
behavior leads to vegetable waste by situating
vegetables in being forgotten or kept in the

backside of the refrigerator.

REQUIREMENTS

e Convenience

Itis a core value for the sake of a cook and also
represents facilitative manners for vegetables
that make a user spend reasonable time and
energy.

e [terative process

It can form a cook’s habit of vegetable arrange-
ment. [tshould be intuitive and understandable
to iterate so that he or she can acquire a new
routine naturally.

® Reminder

It provides a way to organize vegetables by the
latest expiry date. A cook is instantly able to
recognise the date on the vegetable packages
or mark the ideal date using other materials to
consume the vegetables in time. By doing so,
he or she can be mindful of the vegetable use.

Figure 28. Summary of two design directions.
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VEGETABLE

Vegetable Preparation stands for inspiring
a cook to challenge on the previous food
experiences by combining other partly remain-
ing vegetables.

It situates pre-cooking phase, which proba-
bly requires an ability to ideate some vegeta-
ble combinations. The most important matter
is that a cook does not need to learn about
the food harmony, but being confident when
designing an unique meal with vegetables.

It stands for having a feeling of autonomy and
of deciding how or what to do in one’s way. To
do so, this value should give a cook a sense of
confidence so that he or she can challenge to
every possibility of vegetable preparation.

It offers a cook some inspiring guidances or
hints on how to combine partly remaining
vegetables. By doing so, he or she is likely to
feel a sense of accomplishmentand to inventa
new dish willingly.

A cook is able to setup the mindset towards
preparing various vegetables without hesittion.
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DESIGN VISION

Design statement

This design statement illustrates three values; an
interaction goal, the ultimate impact and how to
achieve the goal and impact.

Moreover, it embodies the two focused directions
and will be a solid guide for the next ideation phase.

Another vision of the designer is to inspire
people in terms of vegetable preparation. Among
the users’ insights, people wanted to cook dinner
as quick as possible since cooking dinner after
work can be unpleasant.

“I WANT TO MAKE CONSUMERS FEEL IN CONTROL
: BY PROVIDING THEM AN INSPIRING :
§AND SUPPORTIVE TOOL FOR PREPARING VEGETABLES?
: TO REDUCE VEGETABLE WASTE.” :

The primary goal of this project is to reduce food
wasted by Dutch household members who mostly
cook dinner at home. The focus group of people
mentioned several types of food waste, the reasons
to discard food and difficulties in managing
vegetables (see Chapter 5).

One of these collective valuable insights was that
the research participants were not certain of the
quality of food in the refrigerator. For this reason,
the researcher wants people to have a feeling
of autonomy by disciplining themselves at the
beginning of the food process. The more they
become accustomed to a management system,
the more they improve their food-managing skills,
which can eventually decrease the amount of
discarded edible food waste.
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Convenient cooking tools may save some time
and effort, but they cannot ensure that the quality
of the cooking experience itself is satisfactory. While
cooking in the kitchen, people can be creative
and even enjoy the moment because they can
switch from tedious tasks to worthwhile moments
such as broadening their food horizons, learning

ingredients’ features and creating their own style.



Analogy

To deliver additional value to the design statment,

an analogy is made below (see Figure 29).

“DRAWING A COLOURFUL PICTURE
IN MANY DIFFERENT PAINTS”

Drawing a colourful painting is an enjoyable
moment and a great achievement for a person.
Imagine that before a painter starts drawing a
picture, he or she first thinks about what to draw.

N .

Figure 29. Analogy image. Drawing a colorful picture in many different paints.

DESIGN DIRECTION

The artist needs some inspiration, many colours of
paint and tools to depict ideas from scratch. Some
painters may plan by sketching and colouring
or mixing paints to create their colours. To do so,
support such as a colour guide or a guide on how
to use art supplies could be useful to a painter to
complete a picture.

On the other hand, some professional artists may
immediately begin drawing. In this case, they may
feel fun and confident since they can discover a
new art style or colour combination.

Therefore, the analogy of drawing a picture in
various colours stands for a confident journey of
creation by using many different materials.
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INTERACTION
VISION

Interaction and product qualities
The interaction and product qualities are defined as
the additional guidelines to accomplish the design

statement.

INTERACTION QUALITIES

e Mindful: Mindful interaction means users willingly

use and cherish vegetables to cook dinner.

e Inspiring: This interaction quality is able to arouse
user'’s creativity regarding vegetable combinations.

e In control: Through this interaction quality, users
are allowed to manage various vetetables confi-
dently and freely.

PRODUCT QUALITIES

¢ Targeted: The product would fulfill the goal of
advancing the user’'s vegetable experiences as well
as reducing edible vegetable waste.

e Supportive: This quality would help users to use
leftover vegetables as well as saving user’s time and

energy.

¢ Informative: The product would deliver
useful information of vegetables to users such as
'how to use’ and ‘'what to do’ through simple texts

or images.
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/|CONCEPTUALISATION

In this phase, individual brainstorming and a group creative session
were conducted to produce some design concepts based on the
design statement and interaction and product qualities. There are two

focused directions in the previous chapter (p. 67), and during the idea

generation, it became apparent that the two directions significantly
affect each other like a chain reaction. Thus, six specific requirements
for the two directions are considered in the final design concept (see

Figure 27).

IDEATION

Group creative session

A group session was held with six IDE students to
obtain fresh ideas on the topic. The group consisted
of students in three different master's courses:
Design for Interaction, Strategic Product Design
and Integrated Product Design. A facilitator gave
them two ‘How to (H2) questions, and session
participants were asked to discuss and generate
as many ideas as possible for 100 minutes; see the
creative session plan in Figure 30.

The two H2 question were:

1. How TO REMIND PEOPLE OF
VEGETABLES IN THEIR
REFRIGERATORS.

2. How TO SUPPORT PEOPLE
TO PREPARE VEGETABLES
BEFORE COOKING.

The first H2 statement represents vegetable
management and the second one represents
vegetable preparation, which are the design
directions from the previous phase.

The participants were given about 25 minutes for
each H2 question to be discussed and to visualise
ideas on post-its and A4 paper.

Moreover, participants were required to speak out
loud during the session because it is efficient for
producing creative ideas together in a short time.
Also, the facilitator intervened in the discussion
to guide participants toward the right topic using
some inspiring images and key insights from the
previous research (see Figure 32).

After the session, more than 25 idea papers were

collected, and the ideas were then clustered by

similarity.
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Tuesday, 4 July 2017
Creative session

Time Min.  Action How

12:00 5 Introduction of project context and problems statement, problems, keywords
12:05 5 H2 remind people of vegetables in the fridge

12:25 20 Think about tools or storages in other fields. first ideas

12:30 5 H2 support people to prepare vegetables before cooking

12:55 20 Think about guidances or information of foods that are useful to cooks  second ideas

e combining ideas
13:05 20 Sharing ideas and converging few ideas together * post-its+paper+pens
e 3ideas

e 2 people in a group

13:25 20 Developing each idea based on participant's preferences « 3 final ideas
13:35 10 Sharing the final ideas together presentation by participants
13:40 5 Closing

Figure 30. Creative session plan.

Figure 31. Creative session with six IDE master students.
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| want to make Dutch households feel in control by supporting them to prepare
vegetables in convenient ways in order to reduce food waste.

Persuasive experiences
Reducing food / vegetable waste

Sustainable vegetable management
Leftover vegetables

Vegetable combination

Being mindful of vegetables

Feeling in control

Supportive manners
\ J

Figure 32. Inspiring images (top). The design statement and key insights from the in-depht user interview
(bottom).

Individual ideation To integrate ideas and make promising concepts,
The creative session gave interesting and various types of study were performed at the same
fresh views on the subject. After clustering the time.

ideas, some design concepts were created and

developed by an individual idea generation. * material, structure and shape study
® estimation of each concept

e quick prototyping with papers and card boards
e advantage and disadvantage analysis
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CONCLUSION

The creative session brought out many inspiring
ideas, and they were classified and polished during
the individual ideation. Five concepts were created
in this phase, and they are summarized by four
aspects: feasibility, aesthetics, usability and
effectiveness.

CONCEPT 1 isanew approach to preserving
fresh vegetables to consume them often and make
them visible. This approach is simple, but many
variables such as temperature, vegetability and
frequency of use make it unstable.

CONCEPT 2 is a guide to vegetable combi-
nation to inspire users before cooking. However,
this idea may not fulfil the goal of reducing
vegetable waste since it requires an effort of
pre-preparation such as chopping, trimming and
blanching vegetables that are not familiar to Dutch
householders.

CONCEPT 3 can be defined as an unusual
recipe-maker that generates random vegetable
combinations. It could make the experience of
vegetable preparation fun, but it is not certain that
the concept would reduce vegetable waste.

CONCEPT 5 would resolve the difficulty of
understanding expiry date labels on current food
packages. It shows the shelf life of vegetables on
the refrigerator door to remind householders of
purchased vegetables.

CONCEPT U was chosen for further develop-
ment since it involves two vital functions simulta-
neously, storage and preparation, which have not
much improved in recent times. In addition, this
idea has relatively high feasibility, usibility and
effectiveness compared to other ideas. Finally, the
concept is still unclear, so it will be improved in

various aspects in the next chapter.
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STUDY OF EXISTING

PRODUCTS

An extra research of current products that try to en-
hance the experience of vegetable management and
preparation was conducted. The significant trend of
vegetable management seems to switch the ordinary
ways of storage to making vegetables visible. There-
by, the products remind users of the edible and fresh
vegetables in the kitchen.

On the other hand, there are rarely particular prod-
ucts for only vegetable management. This is probably
because people are likely to

perceive that preparation and cooking are the almost
same process. For example, preparation means to
wash, trim and chop vegetables, but methods are
close to cooking. Thus, it is required that the two
activities have to be approached

differently regarding producing vegetable waste.

As a good example of the vegetable

management, the Food Huggers made by food safe
silicone cover the cut surface of vegetables and fruits.
The product keeps half used ingredients fresh and

prevent the contamination by germs.

Figure 33. Food Huggers by Michelle & Adrienne.

OLTU is an integrated food conservation system

for fruits and vegetables. The product consists of

a refrigerator and clay containers, and keep the
vegetables in the containers fresh in a sustainable
way. It uses the heat from the refrigerator, which

is wasted energy from cooling down inside of the
refrigerators, to maintain the humidity in the terra-
cotta storages on the top of the refrigerator. For the
refrigeration system, the storages have a double
layer on the wall (water tank) to contain the water,
and the heat from the fridge evaporates the water to
lower the temperature in the containers.

Thereby, some vegetables that do not need to be
stored in the fridge can ripen and hydrated outside

of the refrigerator and even stay longer.

Figure 34. OLTU by Fabio Molinas.
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Figure 35. GRONT by Agnes Sjéberg.

GRONT concept suggests storing vegetables
outside of the fridge. We all may have a typical
preservation behavior regarding food which keeps
everything in the refrigerator. This is probably not
the best way to store vegetables because the inner
temperature of the refrigerator cannot be optimised
for all ingredients. This is why the design product
utilises water to keep some vegetable's freshness
even though they are on the kitchen counter. The
methods of the concept are three; submerged
under the water, contained in an air-tight container,
or standing in the water. The other advantages of
this product are to put vegetables on the eye level.

Therefore, the product consistently reminds people
to use vegetables on the kitchen counter more.

Figure 36. Cook This Page by IKEA.

Cook This Page is an easy cooking concept that
was presented at the IKEA Canada Kitchen event
in 2017. The idea seems to change a paradigm of
the ordinary cooking ways. Moreover, the concept
argues that numerous usual recipe books will not
be attractive in the future. This is because users
can see the overview of the ingredients intuitively
in the pages without text-based instructions. Users
need some prepared ingredients and a big paper
that contains simple illustrations of a recipe. The
next step is just to fill in the blank on the paper
using real food ingredients. The drawings are
printed on a parchment paper with food-safe ink.
When everything is in the right place, the paper
can be rolled up and put in the oven. On the other
hand, it has a disadvantage that it cannot satisfy
every recipe such as fresh salads, soup or stir fry
menus. Nevertheless, Cook This Page is definitely

an efficient and fun cooking concept.
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8 |CONCEPT

DEVELOPMENT

In this chapter, the decisions involved in materialising the project idea and

the prototyping process are explained.

Concept 4 (Veggie-Table) was chosen due to its design directions, interac-

tive qualities and the estimation of each concept based on the four aspects,

feaibility, aesthetics, usability and effectiveness.

The fundamental concept was retained, but the structure of the concept was

changed from the original design to enhance its usability and feasibility.

THE FINAL
CHOSEN CONCEPT

The Veggie-Table, briefly, has three integrated
functions, which are storage, a cutting board and
guidance. These factors need to be addressed in
present times, since they have not been developed
in the culinary field, and each function cannot be
separated to reduce vegetable waste. Here are the
main concerns in developing the chosen concept.

First, current food storage systems are mostly
(airtight) plastic bags or containers. They are
convenient for storing food, but they are not
sustainable methods of helping people consume
sufficient vegetables or good for the environment.

Second, a cookbook is sometimes needed when
cooking a meal. Recipe books recommend using a
strict order and ingredients. However, people tend
to cook a meal based on what they have tasted

before and what they have already.

Last, partly used vegetables often remain after
cooking. They may be hidden somewhere in the
refrigerator. Eventually, when they are not used,
they may be discarded. Thus, this concept attempts
to resolve the three practical issues simultaneously:

1) Too MUCH SEPARATE STORAGE
SUCH AS PLASTIC BAGS AND
CONTAINERS IN THE
REFRIGERATOR

2) LACK OF GUIDANCE ON GOOD
VEGETABLE COMBINATIONS

3) ABANDONED LEFTOVER
VEGETABLES
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To improve Concept 4 at this phase, different types
of research were conducted, such as shape, size
and material studies, classifying of vegetables,
lists of requirements, product structures and user

scenarios.

Concept definition

Figure 37 illustrates a virtuous Veggie-Table cycle.
This product is mainly for vegetables that partly
remain after cooking. Also, the goal of the product
is to remind users of leftover vegetables that they
have already used. As a result, the leftover vegeta-
bles become a priority while preparing ingredients.

The partly used vegetables can be naturally
grouped following the information on the lid.
This skill can be enhanced by some additional
information, such as from a mobile application, atthe
beginning of product use. After practising vegetable
grouping, users would form their own vegetable
management habit.

Three characteristic patterns are engraved on the
surface of the lid, which inspire users to combine
vegetables. The basic concept of the patterns is to
imply the three classes of vegetables, respectively
Stem & Leaf (SL), Flower & Seed & Fruit (FSF), and
Root & Tuber (RT), since most vegetables can be
classified into these three categories.

Furthermore, users can immediately prepare
the selected vegetables on the lid. If they are not
sure about how to store and prepare vegetables
with the product, a mobile application will offer

proper answers.

In summary, the container helps users to organise
vegetables in a certain order, shown by the lid
patterns. The lid leads users to cook several vegeta-
bles by encouraging them to consider three types
of vegetables at a glance.

88

Therefore, the users can consume all partly
used vegetables, and it ultimately results in the

reduction of vegetable waste at home.

The detail product description is explained in the
Design proposal section at page 104.

.3

LEFTOVER
VEGETABLES

b e
> D
b amn

ORGANISING INSPIRATION

STORING COOKING

CONSUMPTION

Figure 37. Process of the product usage.



Creative thinking through

three classes of vegetables

Most vegetables can be categorised into three
classes based on vegetability: Stem & Leaf, Flower
& Fruit & Seed, and Root & Tuber (see Figure 38).
The three groups of vegetables are interpreted
by three figurative patterns on the product lid as
guidance.

Through the pattern information, users can produce
various vegetable-centred recipes. For instance, a
user may be inthe mood for a specificvegetable and
then considers which meals can be made with this
vegetable. Naturally, he or she needs to consider
other vegetables that are already in the fridge to
complete the meal.

The most interesting technique for this situation
is what chefs call mise-en-place. The term means
putting everything in its place, which means seeing
all ingredients at a glance. This is an important
aspect of the concept of reducing avoidable
vegetable waste since the better people can see
the vegetables, the more likely the vegetables will
be used.

8| CONCEPT DEVELOPMENT

The Veggie-Table concept provides users with a
feelingofautonomybyfacilitatingrandomvegetable
combinations. Thus, the patterns that represent
the groups of vegetables are a new approach to
preparing vegetables and encourage people to
consider the leftover vegetables before using new

ones.

Furthermore, considering several of the methods of
famous chefs, interestingly, it is apparent that their
recipes have a broad variety of vegetables that
belong to the three groups. For examples of the
vegetable-centred recipes, see Appendix |. Thus,
any partly remaining vegetables can be useful and
valuable again when three groups of vegetables

are cooked together.

Classes

Types of vegetables

Asparagus, Basil, Brussels Sprouts, Cabbage, Celery, Chard, Chicory, Collard
Greens, Endive, Fennel, Kale, Kohlrabi, Leek, Lettuces, Pak Choi, Radicchio,
Rhubarb, Rocket, Savoy Cabbage, Spinach, Spring Greens, Water Cress...

Artichoke, Aubergine, Avocado, Broccoli, Broad Beans, Capsicum, Cauliflower,
Cumin, Corn, Courgette, Cucumber, French Beans, Lentils, Marrow, Paprika, Peas,
Pepper, Pumpkin, Runner Beans, Soya Beans ,Squashes, Sweet Chestnut, Tomato...

% Root

Tuber

Beetroot, Carrot, Cassava, Celeriac, Garlic, Ginger, Jerusalem artichoke,
Kumara, Light Root, Onion, Parsnip, Potato, Radish, Salsify, Shallot, Spring
onion, Swede, Sweet Potato, Taro, Turnip, Yam...

Figure 38. The three class of vegetables.
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EMBODIMENT

The primary design

The prototyping tests were briefly conducted
several times. In so doing, the feasibility of the
prototypes was judged quickly, and several ideas
were then developed in detail (see Figure 40).

The Veggie-Table is kept in the refrigerator so that
the leftovervegetables can survive longer. Forthe ef-
ficient organisation of space inside the refrigerator,
a rectangular shape was chosen for the concept'’s
exterior.

The product dimensions are 200 mm wide, 120 mm
high, and 350 mm deep. The height and depth of
the product correspond to the average depth of the
shelves and the door of refrigerators. On the other
hand, the width was determined to occupy half the
width of a shelf for efficient space management in
the refrigerator. In addition, the container is for only
partially remaining vegetables so it does not need
to be as large as a standard crisper drawer.

The product is opened like a gift box, and the
lid is completely flat so that users can see every
component of the product at a glance. At the
same time, the guide of how to use the product is
immediately shown inside of the lid when it is
opened.

The interior of the product should embody the
guide of how to organize the leftover vegetables
in an informative way. There is the requisite
information, such as Today's Veggie, Soon-to-be-
Expired Veggies and Essential Veggies. It first asks
users which vegetable they would like to use and
that leads to the next two questions. By doing
so, users can see the leftover vegetables in the
container spontaneously as well as think about the
vegetable combinations. Furthermore, the flat part
of the product plays a role as a cutting board so
that users can immediately prepare the chosen
vegetables. An additional transparent cutting
board is attachable and separable from the product
so that it can be washed after use.
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Quick evaluation test

Additionally, the information display of the concept
appears to be important since this aspect
requires a high level of interaction with users.
Therefore, the information display was tested
before making prototypes. The purpose of the
test was to find an appropriate way to guide
users. 10 master students in IDE participated in
the quick evaluation tests, and they were asked to
rate three different styles of the infographic on a
score from 1 to 5. Before the test, the researcher
prepared some vegetables and gave participants a
hypothetic situation: Now, you are about to use the
vegetables to create a new vegetable combination.

The three types of the infographic were named
'step’, 'icon’, and ‘pattern’. The graphics were judged
by two major categories: Understanding and
Aesthetics.

The test results can be found in Appendix J.

As a result, ‘pattern’ was rated the highest, account-
ing for the highest average score in Understanding
and Aesthetics, 3.9 and 4.1 respectively.

Participants preferred the pattern concept since it
evokes their curiosity of the meaning of the patterns
and looks better than other options. Also, they often
mentioned that ‘icon’ is the easiest to understand
when it comes to the symbols. However, they point-
ed out that the vegetable icons limit their thoughts
of other vegetables and combinations.

On the other hand, 'step’ showed the lowest score
in Aesthetics (1.5) because it has many texts and the
graphics do not look clear enough.
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Figure 40. The first shape study of Veggie-Table concept.
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The modified design

After several quick prototyping tests, the structure
of the product was improved regarding the method
of opening and showing the guide on the product.

STRUCTURE

Veggie-Table consists primarily of two compo-
nents, a container and a lid. When the lid is joined
to the container, the inside of the product becomes
airtight to protect partly used vegetables from
spoilage.

The partitions in the container are installed based
on the graphics on the lid to manage the leftover
vegetables in a large container hygienically. The
sections in the container and the graphics on the
cover have the same concept, vegetability.
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After a user understands the patterns on the lid,
he or she perceives which vegetables need to be
stored in which section. Furthermore, the lid has a
reverse L-shape and the container has two open
surfaces to enhance usability. Users can open the
lid inside the refrigerator by pulling the lid and
taking out leftover vegetables. It is also possible to
lift the cover on another surface, such as a kitchen

counter.

SIZE

The productis placed on any shelfin the refrigerator
because it should be visible at the user’s eye level.
Therefore, the previous dimensions were retained
to make the final prototype, but it was proved that
the depth should be less than 350 mm according to
the first prototyping test (see Figure 42).
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Figure 41. The final sketch of the concept
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Figure 42. Dimensions of the container (top) and lid (bottom).
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Materials

As for the container, it needs to be transparent for
the inside of the product to be visible, so 100%
transparent Polypropylene and glass were consid-
ered for their durability.

Bamboo and beech, which are hard woods, are
recommended materials for the lid since preparing
vegetables on wood is acceptable. Wood is better
than plastic for cutting vegetables on, according to
Ben Chapman, who is a food-safety researcher at
North Carolina State.

Also, the wooden lid should be washable in the
dishwasher for sanitary reasons. Material references
can be found in Figure 43. Note that a plywood
plate was used at the prototyping phase instead of
bamboo or beech because of budget and delivery

issues.

Figurative patterns

The figurative graphics on the lid represent the
three groups of vegetables. The patterns enhance
the aesthetics of the product and play a leading
role as inspirational support to users. They each
occupy a separate space so that users can place
vegetables on them.

Doing so allows users to get to know a vegetable's
character over time and accumulate knowledge of
its vegetability to broaden their cooking horizon.

To create these patterns on the wooden board,

laser engraving was chosen because it lasts longer
than paint.
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Application

In addition, a mobile application containing
detailed information on the Veggie-Table was
considered in this phase. This is positive, because
a website or application is an informative source of

support as well as easy to access via mobile phone.

In addition, numerous recipe videos on the Internet
can be linked with the application to enhance the
vegetable-cooking experiences of the users.

Moreover, a QR code is imprinted on the lid to
allow access to the application at any time. The
application concept and design are described on
page 101.
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Figure 43. Inspiring images of the product’s materials and character.
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Prototyping process

Two different methods, thermoforming and laser
cutting, were applied to the model making
since the concept has two components that are
supposed to be made of plastic and wood.

As for the container making, a big shape of wood
had to be formed first based on the measurement.
The tricky part of executing the method was the
sharp edges of a wooden mold. After sanding the
edges by 20mm diameter, it was ready to be done

by vacuum forming.

A transparent acrylic plate was heated to a pliable
forming temperature, and then rapidly formed to
the container shape in a mold. The edges were still
rough, so it was conducted three times more.
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The partitions inside of the container were made of
the same material to the container and glued to it,
see Figure 44. Besides, a silicone mat was attached
on the bottom to prevent the slip of vegetables in
the container.

Figure 45 shows how the lid was created by
plywood. The reason why a plywood was selected
is that the material has enough strength and
durability since its many layers are intentionally
glued together. Therefore, living hinge could be
applied to the plate to make one part bendable.

Lastly, a laser cutting machine engraved the

patterns and text on the plywood.

Figure 44. Embodiment process of the container.
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Figure 45. Embodiment process of the lid.
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Figure 46. Tests of the living hinges, size and pattern modification of the lid. The right output was chosen
as the final prototype.



Figure 47. Pictures of the final design.
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Application design

As informative support for the tangible product, a
mobile application was considered. The purpose
of the app is to enhance the interactions between
users and the product as a subsidiary function.
To easily access the application, a QR code is
engraved on the front side of the lid.

The information architecture outlined at Figure
49 explains how users can follow the application
menus and what content they will see. When the QR
code is activated on a smart phone, users see three
main menus on the default page :'How to use
Veggie-Table', ‘Vegetability’ and ‘Veggie-centred
recipes. To make it more useful, an archiving
system comprising numerous videos or recipes

should be designed to provide an efficient service.

The 'How to use Veggie-Table’ menu provides an
overview of the three figurative patterns on the lid
as well as what the vegetable groups are. There
are the keywords of the groups, Root & Tuber (RT),
Flower & Seed & Fruit (FSF) and Stem & Leaf (SL)
on a mini map of the Veggie-Table. Tapping any of
the vegetable groups connects to the 'Vegetability’

page, which is also the second menu on the default

page.

The 'Vegetability’ menu [ B 1 categorises a variety
of vegetables into the three classes mentioned
above. Users can explore and educate themselves
on the characteristics of vegetables to properly
store and prepare various leftover vegetables. By
selecting vegetable icons, detailed information is
shown such as how to prepare and store a specific
vegetable in the Veggie-Table [ DJ. Moreover,
there are several recommended recipes on the
same page, so itinspires users to cook a meal using
the vegetables.
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The advantage of the recommended recipes is that
it can be an iterative activity whenever users are
handling or preparing vegetables in person.
Therefore, the more users apply the information
from the app, the more knowledge and skills they
can accumulate in the long term.

Screen displays the three vegetable
categories with text boxes into which users can type
vegetable names. The titles SL, FSF and RT steer
users to consider three different types of
vegetables, but it is also possible to search recipes
using only one vegetable name if users would like
to browse only the vegetable combinations or
other ingredients to cook a meal.

@

How to use
‘VEGGIE-TABLE’

2
-

@

Vegetable-centered
Recipes

Figure 48. Default screen of the
Veggie-Table application.
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9:41 AM

How to use
‘VEGGIETABLE'

Depending on the vegetables a user selects,
proposed recipes with pictures and the names of
the dishes appear onthe screen .By simply
tapping a picture of a menu, an ingredient list
and cooking methods are displayed, and even a

relevant cooking video can be included on the

page

As mentioned in the first paragraph, this mobile
application is a supportive method to help users
with the real product. In case users need to
understand the product the first time or want to
know about vegetability, the application can be

used on its own.

However, it should be used alongside the Veggie
-Table to impact the reduction of vegetable waste.
This is because recipe videos and books tell how
to make a meal using certain ingredients and
following certain methods.Ifauserdoesnothavethe

vegetables required by a recipe or the recipe calls
for vegetables the user does not have, the recipe
in the application does not affect the user's
vegetable experience or the use of leftover

vegetables.

In these cases, the recipe in the application does
not affect the user's vegetable experience or the
use of leftover vegetables.

Thus, it is strongly recommended that the product
and vegetables be used together in the prepara- .
tion phase.

RECIPES

Figure 49. Flow chart of the Veggie-Table application.
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DESIGN PROPOSAL

This section introduces the product’s features.

When a vegetable package opens, its special
treatment characteristics are no longer effective.
A half-cut vegetable rapidly deteriorates unless it
stays in an adequate place or is consumed in time.
Moreover, people sometimes neglect half-used
vegetables in the corners of their refrigerator until
they become spoiled and are thrown into the
garbage bin.

In order to resolve these issues, the Veggie-
Table encourages people to consider using leftover
vegetables first in the moment of ingredient
preparation. Additionally, this product guides
people through how to save their vegetables and

even how to combine vegetables properly.

VEGGIE-TABLE

The product not only inspires users to cook a
meal using vegetables, but also helps them to not
neglect any leftover vegetables in the refrigerator.
This is due to the fact that the Veggie-Table is an
integrated system for vegetable storage and

preparation.

The container can store used vegetables. It has an
airtight wooden lid, which keeps vegetables fresh
and prevents contamination from other types of
food such as meat or fish.

The most intriguing feature of the lid regards the
three figurative patterns, which represent Stem &
Leaf; Flower, Fruit & Seed; and Root & Tuber. They
lead users to place a few vegetables from each
group on the patterns and encourage them to be
creative cooks, as they can come up with their own
recipes by seeing the overview of vegetables.

In addition, the finding that most recipes contain
more than two vegetables, which belong to the
three groups (SL, FSF and RT) is the fundamental
feature (Appendix 1). The idea is that users
need to be creative when thinking about recipes
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by using their ingredients first. Through a simple
action with the product, users can feel fulfilled
and in control due to the fact that they saved
vegetables and created a delicious meal.

By delivering this inspiring concept to users,
the product presents them with a mission to
prepare a healthy meal and consume vegetables in
time.

How TO USE

After preparing vegetables, some remaining
vegetables can be stored again in the container for
later use. Users can categorize the vegetables by
three partitions in the container and then keep it
in the refrigerator. Next day, users can place some
leftover vegetables from yesterday on the lid to
think about what they can cook with them (see
Figure 50). When they come up with a vegetable
combination, they can start preparing the vegeta-
bles with other types of ingredients such as meat,
fish, pasta, etc. Lastly, they store some half-used
vegetables again in the container and put it back in
the refrigerator. The user scenario at page 104-107
will explain about the product use in detail.

In addition, users are able to access the Veggie-
Table application through a QR code. Its purpose
is to educate users on the product’s functions and
to provide vegetable combinations as a supportive
method. The application’s usage is described in
Figure 49.
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Figure 50. Photos of the Veggie-Table (left), and
[SIDE] description of the lid of the Veggie-Table (right).
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USER SCENARIOS
The two story boards illustrate the different usages of Veggie-Table.

Scenario 1. “I need an inspiration for our family’s leftover day.”

___________________________________________________________________________________________________________________

At the beginning of the product use

q_

1. Open Veggie-Table on the kitch- 2. Put some half cut vegetables in 3. Place the product in the middle
en counter after cooking. the product following the patterns shelf of the refrigerator.

and images.

___________________________________________________________________________________________________________________

____________________________________________________________________________________

At the end of the product use

e ————————
9. Close the lid and put the product 8. Put back the half cut vegetables
back in the fridge. in the product again considering

the patterns on the lid.

‘
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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i, .
i 4. (next day) Take out the product 5. See all half used vegetables in
i on the kitchen counter and open the product (you already organized
l the lid. them yesterday).

: ®+ B a
5 ’* 9 " —

i 7. After placing leftover vegetables, 6. Put some vegetables on the lid
i Cook the vegetables with other first follwing the information of

i ingredients such as meat, rice or pas- patterns.

i ta by searching the recipes on

! Veggie-Table app.
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USER SCENARIOS

Scenario 2. “ am in the mood for a specific vegetable to cook dinner”

At the beginning of the product use

4 |
/ N\ - |

]

1. Open Veggie-Table on the kitchen 2. Put some half cut vegetables in 3. Place the product in the middle
counter after cooking. the product following the patterns shelf of the refrigerator.

and images.

______________________________________________________________________________

At the end of the product use

l

e ————————
9. Put the lid back in the refridgera- 8. Put back the half cut vegetables
tor to close the container. in the product again considering

the patterns on the lid.
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______________________________________________________________________________
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the refrigerator.

4. (next day) Take out only the lid in

5. Take out a vegetable you want to
cook today and place it on the lid.

.
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7. Prepare the vegetables on the lid

immediately and cook them with

other ingredients.

6. Put the lid on the kitchen counter
and add some vegetables on the lid

imagining the result of the vegeta-

ble combintion.
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9| EVALUATION

This chapter presents the evaluation tests, which were held in three

households to test the usability and level of understanding of the pro-

totype and the application. Additionally, participants were asked to
answer questions after completing some of the tasks. The evaluation

results were analysed based on the sessions’ three major sections.

Some of the critical issues that arose from the tests are interpreted in

the recommendation section of the project’s concluding chapter in or-

der to improve the product in the future.

METHODS

Evaluation questions

The purpose of the evaluation test is to examine
the usability and credibility of the prototype in
demonstrating the final concept. This study helps
to cover the range of issues in order to enhance
the product'’s effectiveness and verify the concept’s
intended use. Furthermore, the evaluation results in
a series of recommendations from which to further
develop the design.

Note that the questions are mainly aimed at
determining the short-term rather than long term
impact. It would be interesting to evaluate each
participant's use of the prototype for seven days in
order to test the consequences of use, but the tests
were conducted for only one day in consideration
of the participants.

Key evaluation questions were drawn up for the

interviews on the basis of the user scenario. The
evaluation questions are as follows:

108

WHAT IS USERS’ FIRST
IMPRESSION OF THE PRODUCT?

Do THE PRODUCT AND
APPLICATION EVOKE USERS TO
THINK ABOUT VEGETABLE
COMBINATIONS?

IS THE PRODUCT EFFICIENT TO
STORE THE HALF USED
VEGETABLES?

WAS THE INFORMATION IN THE
APPLICATION HELPFUL TO USE
LEFTOVER VEGETABLES?

WHAT DID USERS THINK OF THE

INTERFACE OF THE APPLICATION
AND PRODUCT?

(SIZE, GRAPHIC, STRUCTURE..)

WHAT WERE USERS’ AMBIGUITIES?



/. TO WHAT EXTENT WILL USERS’ BE
MORE AWARE OF THIS PRODUCT?

8. DOES THIS PRODUCT INSPIRE
USERS TO THINK DIFFERENTLY
IN TERMS OF A NEW RECIPE?

9. Do YOU HAVE ANY COMMENTS,
SUGGESTIONS, QUESTIONS?

Setup

The participants of the design evaluations were
three households which correspond to the focus
group of this project. To test the prototype
properly, it is required to visit participants’
apartments because the product context is the
inside of refrigerators and every household has an
entirely different kitchen- and food-management
system. Therefore, implementing the appraisals
of a prototype within a real-life context is a crucial
factor in this phase.

Each of the three evaluation sessions took about
one hour to complete. On the participants’ request,
no facial photos or personal information were
collected.

Before starting the sessions, some vegetables from
the three vegetable groups (SL, FSF and RT), the
prototype and the mobile application were set up
on the kitchen counter. Subsequently, a brief of
the design project and concept was given to each
participant in order to quickly make them involved
in the tests.

Each session was composed of four parts. The first
step was to check the extent of the users’ under-
standing of the product. Secondly, it was observed
how participants interact with the product while
using vegetables. PrEmo tool was used during
the tests (Figure 51). In the last experiment, it was
judged how informative the application is in terms

of supporting the product. Subsequently, the
participants were asked for their comments,
questions and opinions regarding the general

design concept and the prototype.

Limitations

In order to achieve a high quality of usability results
and to collect users’ deeper insights into the
prototype, the evaluation tests needed to be
executed by each participant for one week. How-
ever, the evaluation sessions were conducted with
a limited number of users for one day due to the
participants’ preferences and project schedule.

In addition, the application’s layout, colours and
visual effects were not tested as the aesthetic
aspect lies outside of this project’s scope.

Desire Proud Satisfaction hope

:
oy & O

Fascination Admiration

9O
O EC

Dissatisfaction Disgust Shame

& e
OO O

Sadness Anxiety Contempt Bored

Figure 51. PrEmo (Desmet, PM.A., 2003).
The participants chose emotion icons
after completing each task to express their
feelings about the experiments.
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RESULTS

The extent of understanding
the prototype

In general, the three participants seemed immedi-
ately understanding the prototype because of its
shape. Also, they thought that the three patterns
might imply the three groups of vegetables even
though that did not look at the minimap on the lid.
Additionally, the “COOK ME FIRST” text is
supposed to be placed forward in the fridge, and it
proved through the tests that the participants put it
correctly without hesitation.

“THIS LOOKS A NICE BOX FOR VEGETABLES.
I LIKE THE PATTERNS AND... I GUESS
THEY MEAN ROOT, FLOWERS AND LEAVES?

MAYBE I NEED TO PUT THE VEGETABLES IN

THE CONTAINER FOLLOWING THE PATTERNS.”

- PARTICIPANT B -

The inside of the container is divided into three
sections that look exactly like the graphic image on
the lid, as a result of which all participants matched
the patterns and partitions to organise vegetables.
During the interview, they often mentioned that
they liked the patterns very much.

Most notably, two participants mentioned that the
graphics hinted at something that they needed
to do with the vegetables, but that they were not
certain about this as they could not find clear
guidance about the product. Nevertheless, the
uncertainty of the prototype was resolved through
the application, as is explained on Figure 49.

Unfortunately, the participants did not recognize
the cutting-board function of the lid as the other
purpose of the cover was entirely new to them
and there was no clue regarding this function. Two
participants found the plate to be a bit small for
cutting vegetables, though another participant
presumed that one or two vegetables that do not
need to be trimmed very much could be prepared
onit.

“I WoOULD LIKE TO USE THE OTHER CUTTING
BOARD THAT I LIKE.
OTHERWISE, I THINK I CAN USE IT WHEN
I NEED TO PREPARE ONLY FEW VEGETABLES,
SLIDE THEM INTO A POT AND BOIL THEM.
- PARTICIPANT A -

“IT IS ToO BEAUTIFUL TO CUT IT.”
- PARTICIPANT C -

Figure 52. Setup the sources for evaluation sessions.
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Figure 53. Test of how to place the prototype in
the fridge.
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Figure 54. Observation of three participant's
product usage in terms of organising vegetables.

The wooden lid is intended to be placed on the
kitchen counter, as illustrated in Figure 55. It can
be clearly verified that the participants placed it
correctly due to the bendable part of the lid.

“] LIKE THE FACT THAT I CAN SEE ALL
LEFTOVER INGREDIENTS AT A GLANCE.”
- PARTICIPANT A -

Interaction with the prototype

All participants were asked to imagine that they THE CONTAINER AND COVER GIVE ME AN

OVERVIEW OF THE VEGETABLES”
- PARTICIPANT B -

are about to cook dinner using the vegetables in
the container. They perceived that the filtered veg-
etables should lead to certain directions such as
recipes or ingredient management. Of course,
they had not previously seen the prototype, so
guidance was offered to them in order to make the

%

tasks clear. They received a hint on combining the

half-used vegetables in the container. Jov HoPE
Two participants felt “joy” and “hope” when moving Participant A Participant A
the vegetables to the patterns on the wooden Participant B Participant B
cover (see Figure 55). According to their answers, © Participant C Participant C

R T T T T T TRt
‘ramnnnnnnnnnnufunnnnnnnnnnnee e

they somewhat anticipated a new type of meal that e s SR

they had not i d before.
ey had not experienced betore Figure 55. Answers on the PrEmo by each participant.
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On the other hand, the other participant mentioned
that the visuals on the lid seemed unpredictable
until she opened the mobile application with the
QR code. After checking what the patterns on the
app mean, she felt confident and proud of herself
for performing the activities correctly.

In the next step of the product’s use, the users
were of course requested to think of some
vegetable combinations from the categories on
the lid. All participants began to move the half-cut
vegetables onto the wooden cover and replaced
some vegetables.

As they generally had preferences, they placed
their favourite vegetables first and subsequently
considered other vegetables according to
particular recipes that they knew. In one case, a
participant could not find a recipe with the chosen
vegetables and seemed to hesitate about starting
to cook.

On the other hand, two participants thought that
combining random vegetables was fun and they
were stimulated to consider the three types of
vegetables because of the patterns and detailed
instructions on the app.

“WHEN I LOOKED INTO THE CONTAINER, I
COULD IMAGINE DIRECTLY WHAT I CAN C00K
SOMEHOW. S§0.. THIS PRODUCT MAY NOT ONLY
FOR THE HALF USED VEGETABLES, BUT ALSO

OTHER VEGETABLES THAT I CO0K OFTEN.”

- PARTICIPANT A -

“FLOWERS, LEAVES AND ROOTS...
IT GIVES ME AN IDEA OF HOW IT COMES TO
A MEAL AND KEEP IT BALANCED”
- PARTICIPANT B -
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Regarding the product’s efficiency of vegetable
management, two users observed that it has
three divided sections on which to place leftover
vegetables and therefore thought that they do not
need to have other plastic containers in the fridge.
Notwithstanding the large size of the container and
its partitions, one user considered using a few small
containers as she is accustomed to preserve food in

a conventional way.

“AS YOU CAN SEE, MY CRISPER DRAWER
IS MESSY AND FULL. I THINK THIS
PRODUCT WOULD SOLVE THIS SITUATION
SOMEWHAT.”

- PARTICIPANT B -

Figure 56. Participants behavior towards storing
and preparing vegetables with the prototype.

All participants indicated that collecting all leftover
vegetables in one place is a good way to manage
food and even reduce weekly vegetable waste.
However, they recommended making the container
a bit smaller. They recognised that the product is
intended for preserving half-used vegetables.



Usability of the mobile application

It seems that the mobile application played a
supportive role during the evaluation process.
One of the three participants felt insecure and
uncomfortable while using the mobile application.
He stated that he dislikes most applications and
would rather read a paper-based instruction than
access instructions online through an electronic
device.

However, the other two users acknowledged
the importance of the application. They directly
activated the QR code via mobile phones and freely
browsed the information. One participant was
interested in exploring the vegetables’ character-
istics in the “Vegetability” menu and the another
was quite enthusiastic about searching recipes in

the “Veggie-centred recipes” menu.

“I DIDN'T KNOW ABOUT THE
VEGETABILITY OF A COURGETTE. IT MAY

BE THE USEFUL INFORMATION TO TEACH MY
CHILDREN ABOUT VEGETABLES.
I wouLD LIKE TO TRY IT WITH MY KIDS.”
- PARTICIPANT C -

Figure 57. Observation of how users utilise
the mobile application.

| EVALUATION

With the exception of the participant who did not
like mobile applications, the two other users made
many general comments about the “Veggie-Table
application”. No remarks were made regarding the
"How to use Veggie-Table” menu, the goal of which
was to help users clearly understand the patterns
on the lid.

The users showed a positive response to the
"Vegetability” menu, possibly due to the educative
information that they had not previously learned.
They also frequently mentioned the method of
searching vegetables that they already had in the
container. As the application had a few images
and touch functions that needed to be tested for
the quick prototype, they could not browse other
vegetables. Therefore, the tests were guided by
questions 4 and 5, which are listed on page 110.
In their answers, all participants indicated that the
application’s interface is clear and well structured,
but needs to contain many larger images instead
of texts.

“I THINK THIS IS SOMETHING NEW.
BECAUSE PEOPLE BUY A CONTAINER AND
RECIPE BOOK SEPARATELY,

BUT THEY ARE COME TOGETHER NOW.”
- PARTICIPANT A -

“THE APPLICATION HAS A NICE FEATURE.
IT REALLY HELPS ME COMBINE AS MUCH
VEGETABLES AS I CAN. IF I GO TO THIS
PAGE (VEGGIE-CENTERED RECIPES), THERE
MIGHT BE A SEARCH ENGINE TO FILTER AND
FIND ALL THE RECIPES FOR THE THREE
INGREDIENTS IN THIS APP.”

- PARTICIPANT C -
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The two participants who were interested in the
app had strong opinions on the contents of the
“Veggie-centred recipes”. They appeared to be
eager to find as many recipes as possible in order
to be motivated to cook. Additionally, they were
accustomed to using web-based methods
such as YouTube and online articles, so it was
recommended to apply universal ways by which

to show numerous vegetable recipes.

Overall, the users to some extent understood the
recipe menu’s function, which is to encourage
people to consider the different classes of
vegetables and find a solution for a recipe. As
this new approach of searching cooking methods
with an application was not yet familiar to them, it
was assessed based on the participants’ previous
experiences with recipes. In order to make the
function useful, it therefore appeared that the
reasons for why the three groups of vegetables
should be prepared together needs to be clearly
explained in the application.

PARTICIPANT “A PARTICIPANT B

PARTIEIPANT C

Figure 58. Prototype in the participant's refrigerators.
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Additional comments and quetions
from the participants

“Do YOU ALSO HAVE
A SMALLER OR BIGGER SIZE OF IT?”
- PARTICIPANT B & C-

“My CRISPER DRAWER IS FULL. INSTEAD OF
HAVING A PLACTIC BAG FOR HALF USED LEMON,
I HAVE THIS.

THEN IT WOULD BE DEFINITELY HELPFUL.

- PARTICIPANT B-

“WHY DON’'T YOU MAKE THE LID TRANSPARENT?

I WONDER HOW THE WOODEN LID WORKS IN

THE FRIDGE AND IN THE DISHWASHER. MAYBE

YOU NEED TO COVER SOMETHING ON THE LID.”
- PARTICIPANT A -

“THE ADVANTAGES OF THIS PRODUCT, I THINK,
I CAN REFLECT ON THE NEXT DINNER MENU
WHILE PUTTING LEFTOVER VEGETABLES IN THIS
CONTAINER. FOR EXAMPLE, NO BEGINNERS,
IF SOMEONE USED THIS PRODUCT AND
APPLICATION SEVERAL TIMES, AND GOT USED
TO THIS EXPERIENCE, HE SEES THE OVERALL
VEGETABLES LEFT IN THE CONTAINER AND REC-
OGNISE AN EMPTY OR FULL SECTION.

S0 IT IS POSSIBLE TO SET UP
A MEAL PLAN AS WELL “

- PARTICIPANT A -

“AFTER CUTTING THEM ON IT, I HAVE TO WASH
IT AND DRY IT. THEN I PUT IT BACK INTO
THE FRIDGE BECAUSE I AM NOT GONNA
USE EVERYTHING IN IT.

I AM AFRAID OF WARM OR TOO HUMID
CONDITION IN THE BOX WITHOUT A LID.”

- PARTICIPANT C-



CONCLUSION

In general, all participants understood the primary
goal of the prototype, which is captured in the
phrase "everythinginits place”. The term stems from
the French "mise en place”: quite a fundamental
skill for chefs. The evaluation tests were intended
to verify whether the participants understood the
implied concept of the prototype. They indicate
that the physical prototype, container and lid
satisfied the product’s purpose, which is to identify
he three groups of vegetables and to inspire
users to come up with random vegetable combi-

nations.

Even though the users understood the three
figurative patterns on the lid and the partitions in
the container, they could not easily find a hint as to
what the next step was. This is probably due to the
lack of guidance in the form of a process, which
can be resolved by applying a digital prototype.
Thus, how to inform users about the product’s

explicit use needs to be further investigated.

Furthermore, the participants were unaware of the
additional function of the lid as a cutting board.
This is due to the fact that the prototype’s material
seemed non-washable and because the plate size
was a bit smaller than that of normal cutting boards.
As this is not a primary purpose of the lid, it may be
excluded from the product's future development.

However, a better material and product finishing
technique should be implemented.

Most importantly, it is reasonable to focus on the
original idea of this part of the product, which is to
induce usersto take into accountthe three classes of

vegetables.

Finally, it can be said that the participants operated
the mobile application properly and in agreement
with the prototype. The intended use of the
application is to discipline users repeatedly by
the

characteristics as well as a number of recipes based

offering information about vegetables’

on the chosen vegetables.

9]

EVALUATION

During the evaluation sessions, these two major
factors of the application were largely achieved.
Regarding the further development, the application
needs to maintain its secondary role as in the
original design concept, because of the ultimate
goal of this project is to “reduce household

vegetable waste”.

In summary, this product emphasizes that users
should control vegetables with a physical product
in order to have an impact on vegetable waste,
without directly accessing the Internet, which

presents tons of arbitrary information.
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Figure 59. Picture of the prototype.
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PHOTO OF THE VEGGIE-TABLE.
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CONCLUSION

CONCLUSION

This project began with the goal of designing a product by which to
reduce household food waste. Through the three research questions
(p. 58), the users’ food-consumption related concerns, the most-wasted
foodandthe currentinteraction between usersandfood were investigated
in depth. The design statement was therefore formulated as follows:

“I WANT TO MAKE CONSUMERS FEEL IN CONTROL BY PROVIDING THEM
AN INSPIRING AND SUPPORTIVE TOOL FOR PREPARING VEGETABLES TO
REDUCE VEGETABLE WASTE.”

The design direction was embodied in a particular design concept called
the Veggie-Table, which is composed of a box for leftover vegetables
with an inspiring guide for vegetable combinations and a mobile
application that supports the use of Veggie-Table.

After making a prototype of the concept in an iterative process, three
participants evaluated the design. During the evaluation sessions, it was
verified that the design concept fulfilled the primary goal of this project
by showing the positive emotions of users: joy, pride and hope.

Moreover, all participants recognised that the prototype provides an
overview of leftover vegetables and new perspectives on vegetable
preparation.These advantages ofthe design conceptstimulate consumers
to use half-used vegetables first and have an impact on households’
reduction of avoidable vegetable waste in the long term.

In conclusion, the project was aimed at reducing vegetable waste at the
consumer level and found a solution in the consumers’ consumption
behaviours. Through the Veggie-Table concept, it is expected that users
are stimulated to use half-used vegetables first and that this has an
impact on households’ reduction of avoidable vegetable waste in the
long term.
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DISCUSSION

The process and results of this graduation project
were mostly positive and successful, but it is
essential to consider some critical aspects for the
future development of the design concept.

Firstly, the Dutch family was chosen as a focus
group at the beginning of the project due to the
differences in food culture and diet between Dutch
and international people. It seemed reasonable to
choose large household types as a family of more
than three people produces far more food waste
than a single person, couple or elderly household.
Due to the research consistency, the evaluation
sessions were conducted with Dutch families only.

However, this management system for leftover
vegetables would be interesting for the single-
person household. Most supermarkets sell
vegetables such as courgette or paprika without
packaging. Although consumers are able to buy
pre-trimmed vegetables as well, the portion of
packed foods is normally too large to consume at
once for a single person. Thus, it can be recom-
mended to single-person households to adopt this

product in managing leftover vegetables at home.

Regarding the evaluation, the user tests were
executed with three Dutch families on one day.
Even though the predetermined period of the
assessment was seven days for each participant,
it was only possible to spend a very short time on
the assessment due to one participant’s vacation
period and personal matters, which may influence
the evaluation’s results. A longer period of
time may therefore be needed for an in-depth
investigation into the level of usability and

feasibility of the prototype.
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During the evaluation sessions, the aesthetic
aspects of the mobile application, such as colours,
layout or text size was not investigated.

The test goal of the application was to determine
whether it is supportive and informative in dealing
with the tasks of the Veggie-Table prototype.

In summary, the designed prototype should be
further developed in an iterative process between
user tests and embodiment phases. This is because
the prototype did not embrace every feature
from the user research and final design concept.
Lastly, the product's impact on the reduction of
vegetable waste is not yet clearly proven and needs
to be examined in order to obtain more practical

results, and to confirm the design quality.



RECOMMENDATIONS

This project has discovered many design insights
and opportunities, but some aspects need to be
considered for the future prototype development.

For the Veggie-Table prototype
e The lid material could be 100% transparent
glass or plastic to see the inside of the container.

e The size of the container could be different
from the original dimensions. Smaller and bigger
sizes of products should be taken into account
to accomodate for various refrigerators.

e The three patterns on the lid could be tested in
different styles such as typography, colours or icons.

For the mobile application

e The form of the additional instruction
could be a small booklet since some people
prefer not to use electronic devices.

e In the application, the '‘My veggie-centered
recipes’ menu can be added as a quick search
function. Through this, users are able to save their
favorite vegetables or recipes on a separate page.

e A data server should be built for managing and
storing the recipe contents. If it is not possible, the
URLs of Youtube and Tasty videos or online recipe
articles could be set up in each vegetable page.

10| PROJECT CONCLUSION

In general
e Before in-depth user interviews and evaluation

sessions, a pilot test needs to be conducted.

e To acquire the understandable and in-depth
data from the users, the interview needs to be
performed in Dutch.

e The information in the application and lid could
be in Dutch since the target group was ‘Dutch
households".
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