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Executive summary

In the past decade, food waste has accepted inten-
sive attention from society. It is increasingly acknowl-
edged that approximately one-quarter of the food
for human consumption is wasted throughout the
food supply chain (Papargyropoulou , 2014). At the
Delft University of Technology, It organizes a vast
meeting every day in different facilities. The banquet
service with the company of Cirfood would be the
food sup- plier to provide the lunch for the guests
during the meeting. Typically, the orderer needs to
book the food from the “Banque” website, the
official and only platform that merely offers the food
for the Delft Uni- versity of Technology.

In contrast, it must go through a long journey from
booking the food to disposing of the food with
confer- ence organizers, the secretariat who is also
the order- er, and the Cirfood caterer in a different
stage. The project figures out the workflow of the
banquet service and understands the problems of
different stakeholders that meet during the process
that cause food waste. The design solution achieved
the vision: | envision a seamless banquet service
aiming to help the organizers, orderers and audi-
ence collaborate to reduce food waste.

The project ends with the holistic banquet service
concept, which integrates with the website, APP. and
packages to apply numerous design interventions for
multiple stakeholders to meet their value towards
collaborating to reduce food waste. In addition, vali-
dation has proven that the new service concept could
achieve the goal of the design vision.
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Introduction

This chapter contains all the essential infor-
mation to contextualize this thesis project.
It presents an infroduction fo the project,
context, and design approach. This is
where the project starts.




1.Introduction

1.1 Background research

Food waste has been a serious issue worldwide. The
UN FAO estimated that about 1.3 million tonnes are
produced annually from the edible parts of food pro-
duced globally for human consumption that is lost or
wasted. Even af the delft university of technology, food
waste produces every day in each facility. The caterer
said that they have to throw away the food every day.
The university has a booking platform called the Banque
system, which provides the banqueting service to book
the food for the lunch meeting. The Banque system
includes four companies to provide food for the whole
university: Cirfood, Rode Rozen Tortilla’s, Deplatteland-
er, and Zuppanini. The orderer could choose one of the
companies fo make the order. This project only focuses
on Cirfood as the research direction.

Furthermore, most of the orders in the university are
delivered from the Aula kitchen to different faculties. The
order amount ranges from 50 at the end of the semester
to 1000 at the start. From booking the food to dealing
with food waste, each stage has the influence factors to
cause the final result of the food waste.

Overall, the banqueting service of the TUD has already
been facing an intensive problem of food waste.

PRO. VIUNEN
Saasapy e/

OCranga

.é’A":"
AL
A

RS




1.2 Problem statement

The project starts from one specific problem, which is
reducing the food waste in the banquet service of the
Delft University of Technology. The banquet service
aims to provide and deliver the meal for the meeting
in different faculties. Different departments in the
university have weekly or monthly meetings in the
facilities. At the same time, it will also organize vari-
ous types of meetings and activities. For example, the
academic meeting with the staff in the university, the
business meeting with the companies, etc. While
before the meeting, the orderer must book food from
the Banque website. The website is the official web-
site that books the meal for the lunch of the meeting.
It did not have a specific number of how much food
waste it produces one day or one year, while accord-
ing fo the interview with the Cirfood caterer, they said
that it would be 1000 orders in the busy time. So if |
assume the calculation of food waste, if there is 2
sandwich that will be wasted for each order, it will be
left 2000 sandwich per day, which is a massive
amount of waste.

So the project would specify how to reducing the
food waste of the banque service from the design
perspective.

Research aim

- Understanding the workflow of the banqueting service:
- The working journey of the different stakeholders
- The reason that causes the food waste.

Research questions

- What is the reason that causes the food waste?
- What are the different stakeholder's roles during the whole journey?
- What are the user's needs and demands during the whole journey?



1.3 Design approach
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Figure 1. Design approach

The whole project has used the Double Diamond
design framework (British Design Council, 2015) as
the design approach and report structure guideline.
The project's journey is to understand the behaviour
that causes food waste and the current workflow of
the banquet service and then generate insights into
the design solutions. Through these four phases,
different tools were used to perform the objective of
the stage.

Discover:

The discover phase aims to understand how the
current system works and the causes of food waste. |
got the key findings from the interview by analysing
the consumer journey map, which provides the essen-
tial argument for the define phase.

Define:

The define phase analyses the research data gained
from the discover phase. | reframed the problem and
formulated the essential findings, and franslated it
info design opportunities for the development phase.

Develop:

The development phase aimed to explore the design
solutions to achieve the design goal. After three
rounds of co-creation ideation and selfideation, |
developed the preliminary concept and improved the
delivery stage.

Delivery:

The delivery stage aims to present the final concept,
formulated by the service blueprint, using scenarios
and touchpoints to describe it in the macro and
microcosmic way.



Discover

This chapter introduces the process of
franslating the research information into
insights. | interviewed orderers, caterers,
and students to understand the food waste
problem from different people’s views. |
am using the journey map to understand
how the current journey works and ana-
lyze the problem behind the system. In the
end, by engaging the journey map of
different stakeholders, | map the current
service blueprint to figure out how the
system works. All the information helps me
to understand the reason cause food
waste, and | transfer the valuable informa-
tion fo the design opportunities.



2. Disvover

2.1Literature review

Recently, food waste has received attention from
local, national, and international organizations. In
the European Union , there is around 88 million

tonnes (M) of food are wasted every year. An esti-

mated 17.7 to 2.55 million fonnes of food is
wasted in the Netherlands annually(Soethoudt &
Burgh, 2017) .Even goal 12.3 of the United Na-

tions Sustainable Development Goals (SDGs) is to

halve food waste by 2030.

Food waste has been brought a bad influence on
the environment. Such as resource depletion and
greenhouse gas emissions atfributed to food waste
(Schanes,Dobemig, & Gozet, 2018).Even
though some people realize that food waste is an
issue for the environment, they do not pay much
aftention to changing their behaviours or do not
know how to make the change. At the same time,
some people are frying to figure out how to engage
more people to profect the environment. Such as
intervening in people's motivations, opportunities

and abilitiesMOA framework] can help reduce
food waste(Soma, , Li, & Maclaren, 2021).

Alternatively, they use Information campaigns to
reduce food waste by up to 28% (Reynolds,2019). At
the same time, these campaigns are also an excellent
way fo change people's behaviour. For example, The
information can deliver messages in multiple ways,
such as through advertisements  (Sepfianto et
al.,2020), leaflets (Shaw et al., 2018} and online
platforms (Schmidt, 2016) efc., by reminding people
to take care of the earth. In society, the expert is also
irying fo find the optimal way to solve this question.
One of the prevention paradigms is preventing surplus
food from becoming waste. On the hand, society pro-
vides multiple ways to deal with food waste. Food
banks, food donations, and social supermarkets
could be a way to deal with waste food. On the other
hand, if society is overreliant on this method, it might
encourage producing more surplus(Messner, Rich-
ards, , & Johnson. ,2020). Therefore, it needs to
explore innovative methods to deal with food waste
flexibly depending on different situations.



Some studies also show that the critical factors of
most food hierarchies, Reducing food surplus and
avoidable food waste at source, is the first priority.
This is followed by reuse to provide edible food for
human consumption and recycling, which recovers
energy through combustion and processing (Huang
etal., 2021). In the meantime, there are two stages
of reducing the food waste model: awareness and
knowledge could prevent food waste (Gro-
ham-Rowe et al., 2014). When people's aware-
ness of food waste increases, their willingness to
reduce it increases (Quested et al., 2011). Further-
more, food waste is not an isolated behaviour. It
results from the inferaction of food-related activities

Purchasing, sforing, preparing and consuming |

Pearson, Mirosa, Andrews, & Kerr, 2017).

In the context of the Delft university of technology,
the caterer said that food waste happens daily in
different faculties. They almost have 1o throw away
a lot of sandwiches every day. So it's a big chal-
lenge for the banqueting service and a big problem
for helping the sustainable development of universi-
fies.

2.2 Research method

This project involves multiple stakeholders, shown in
figure 2. | conduct 11 interviews which include the
Cirfood caterers and staff from different depart
ments, orderers who take charge of the order for the
conference organizers in the university, and
students, who help me to understand how the
current system works and what kind of behaviour
causes food waste. Before the interview, | set the
research aim and questions from the initial problem
statement. | divided the different problems among
these three groups of people based on the guide of
the research aim, and the main goal is to find out
which session of the whole banqueting journey
causes food waste. In the meantime, the inferview
also follows the guide, divided info five categories
what, how, why, who, and where.

According to the description from the orderers and
caterers, | gradually mapped the process of the ban-
queting service and also understood how different
stakeholders collaborate in their daily time.
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Figure2. Stakeholders map

| use the journey map to map the working process of orderers and caterers and analyze the data based on the
stages of the process, which helps me to get insights for further steps.

Finally, after I figured out how the whole banqueting service works and the problems, | summarised and clustered
the problems and translated them to the design opportunities for building the design vision, which shows in chapter
XXX.
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What:

- The reason that caused the food waste

- Different perspectives of the reason that causes
the food waste

How:

- The process of providing the banqueting service
to TUD.

-How do the different stakeholders corporate with
each othere How many people will be involved in
finishing this whole process@

- What happens if the food is left in the room after
the meeting

Why:
- The problem they meet during the process
- The reason causes the food waste

Who

- What type of group will people book the food,
and what problems do they meete

- The needs of the different stakeholders.

Where
- The place to deliver the food is the faculty

- The place to deal with the wasted food in the TUD
- The problems with the current website system



2.3 Understand the stakeholder's be-

haviour

This section aims to explore all the research questions
by gaining stakeholders' perceptions and behaviours
towards understanding their working jourmney by
building the overview of the whole banqueting
service and finding the challenge they meet in solv-
ing food waste. The inferviews were conducted in a
semistructured way fo gain broader insights. The
inferviews were conducted flexibly based on differ-
ent stakeholders' experiences.

2.3.1 depth interview

&=, Orderers research interview :

Research aim:

It aims to figure out how the orderer's actions, from
booking the food to dealing with the food waste,
and understand the reason that causes the food
waste.

Participants:

The secrefary is mainly responsible for ordering the
food for the meeting and has the central authority to
enrol the "Banque” website, which is the ordering
system in Tudelft. According fo this, | interviewed
four secretaries to attend the interview. Two partiio-
ants are from the HCD department of IDE faculty,
and the others are from the SCD department of IDE
faculty. All of them have the experience to order the
food for the meeting. The interview was all finished
at the university with the participants offline.



Method:

The interview was conducted using a semi-structured
inferview with the identified questions following the
research aim. The inferview was processed for 30
mins per person. After the inferview, the confent was
analyzed by transcribing the interviews.

The journey map of the orderer:

Usually, The conference organizer will tell the gener-
al information of the request for meeting information
to the orderer, and the orderer sometimes will notify
the audience to ask whether they want the food
during the meeting. While normally, less of the audi-
ence replies to the nofification from the orderer. It
causes a lack of food or ordering too much food at
the meeting. And then, the orderer will book the food
from the website because Cirfood has a rule to make
the order before 12:00 P.M. the day before the con-
ference date for the small event. So they also have
the rule to adjust the order before 12:00 PM on the
delivery day. After the meeting, the orderer will take
the left sandwich outside the office table and lef the
people passing by take it. In the meantime, some of
the orderers will put the left juice in the refrigerator.
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Figure 3. The journey map of the orderer



| divided the problems into different stages of the
journey map by analyzing the problems they meet
and also have an overview of the journey from the
orderer's side. Finally, | took the key findings from
the interview.

Key findings from the orderers:

Orderers are used to ordering food based on
their personal experience.

From the interview, all the secretaries have different
ordering styles created by their past ordering experi-
ence, including the successful and unsuccessful book
history. This behaviour sometimes indirectly causes
them tfo order too much food and produce food
waste without the clear guideline of the booking
session.

“Now | know the balance. If there is a big meeting
for 50 people and if there are five or 10 sandwiches
left. It's okay for me. For the first time, there are 30
sandwiches left, and | think it's too short for me. And
the next time that there are 30 sandwiches more.”

Orderers lack communication with the confer-
ence organizer and audience.

Most of the time, the orderer does not organize the
meeting. They are only responsible for booking the
food as the intermediate person who could not
timely know whether the participant will come. The
audience did not reply to their email about whether
they will come. In the meantime, if the participant's
amount was changed and the conference organizer
needed to tell the orderer, then the orderer needed
to change the order in time. Furthermore, the orderer
will not see the food previously before the meeting,
So they do not have an overview of what the food
looks like and how the audience reacts to it.
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“| think the people who organized the meeting have
the awareness of dealing with the food. Because
sometimes people are busy with work and they just go
to another meeting. But if they inform us that we could
fake care of the food and inform the other Secretariaf
that they are food left over.”

Orderers have been dealing with the food
waste without support

If there is sfill wasted food after the meeting, all of the
orderers from the interview will put it outside the office
fo let the people passing by take the food. While
they fake this action spontaneously and still lack sup-
port fo activate the students in the faculty to take the
food. For example, sometimes, the students do not
know whether they can pick the sandwich, which
might cause no one to fake it. So even though order-
ers make efforts to reduce food waste, they still have
a gap between students and them.

The blur awareness of taking responsibility of
taking charge of the food

Even though multiple stakeholders try their best inde-
pendently to reduce food waste, the orderers think
the main reason cause the food waste is the audi-
ence. They have a blurred consciousness of the
importance of their role in the system and that eafing
the sandwich every time will reduce considerable
waste. All the stakeholders' actions will influence
each other.

“People don't see it as their responsibility or job to
care for the food”

12



The less human-centred website to book the

food

The decision-making of the booking session is quite
important for the final delivery of the food and will
influence the amount of food waste. At the same time,
the unclear information will cause the orderer to order
more food than they imagined. For example, the
orderer does not know the sandwich size on the web-
site, and they order it from their assumption. Howev-
er, the sandwich is bigger than they imagined which
causes a big amount of waste every day.

“| couldn't imagine how does the food looks like in the
meeting”

The multiple elements would influence the
orderer to decide the order

Two participants said they would consider the meet
ing category and the attendance people to decide
the food category. All the participants said that if it is
a fixed meeting every week for the same group of the
audience, they will adjust the variety of the food to
aftract more food to eat it. One participant said they
also wanted to know whether foreign people were
aftending the meetfing and would like to order suit
able food for them. Overall, there are multiple
elements to influence the decision of the order.

13



&=, Cirfood staff research interview :

Research aim:

Cirfood is the supplier to provide the food to the
faculty, and they are responsible for cooking the food
and delivering the order to the different faculties. All
the research activities still follow the main research
aim and aim to identify the overall workflow of the
banqueting service and get their perspective of the
current system from Cirfood's view.

Participants:

The Cirfood caterer is responsible for preparing,
delivering the food and dealing with the waste food.
According fo this, | interviewed the staff who are from
different departments. Two participants are the car-
ters from Cirfood, two are the staff from the food
office of Tudelft, and one is from the IDE faculty can-
teen. The inferview was all finished at the university of
the participants.

Method:

The interview was conducted using a semi-structured
inferview with the identified questions following the
research aim. The interview was processed for almost
30 mins per person. After the inferview, the content
was analyzed by transcribing the interviews.

Journey map:

For the small event, the caterer will get the order
review from the Banque system, and they will check
whether they can cook it. After checking it, they will
send the notification email to the orderer. After 2:00
PM, the caterer will buy the fresh ingredients from
their food supplier and some of the frozen food they
have bought a considerable amount and save it in the
refrigerator. On the delivery day at 7:00 A.M., they
will cook the food for the meeting and deliver it to
different faculties. VWhen the meeting is finished, they
will return to the faculty, take the left sandwich back to
the Aula kitchen, and throw it away into different con-
fainers.

14
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Figure4. The journey map of the orderer
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| divided the problems info different stages of the jour-
ney map by analysing the problems they meet and
also have an overview of the journey from the cater-
er's side. Finally, | took the key findings from the
interview.

Key findings from the Cirfood:

The Cirfood caterer is getting used to adjust-
ing the order at the last moment

Cirfood caterer sefs the deadline to adjust the order at 12:00
A.M. If the orderer wants to adjust the order, they must take
action before 12:00 A.M. While most of the time, the orderer
calls Cirfood caterer to adjust the order affer 12:00 A.M. The
Cirfood staff said that they consfantly adjust the order af the
last minute. While sometimes, if the kitchen gets a massive
amount of orders, they cannot adjust it. So it would always
have food waste, even if they tried their best to save this situa-
fion.

“We've also got a lot of last minutes. For example, the
bread was frozen, and we had to bake it in the kitch-
en. So when the lunch is cancelled. And, for example,
12 around and it's a throwback in the freezer, and
then we use it for another time. So the bakery brings it
to the frozen, and we bake it in the oven in the kitchen.
So we work with litlle waste.”

The Cirfood caterer does not have an over-
view of the food in the Banque system.

The Cirfood caterer knows what people have ordered for
each order, but they do not have an overview of the amount of
food in the Banque system. For example, one of the partici-
pants said that it is nice to see how many cookies we need in
one month, and if we could see it, it would be nice to move
the order fo another one if the orderer wants to change the
order.

16



“We don't have an overview of the food in the
banque system. It's not possible in the banque system.
And if we could see it, that would be very easier to
adjust the order”

The Cirfood staff needs to deal with food
waste every day.

After the meeting, the Cirfood staff must go back to the meet
ing room and refurn the food to the Aula kitchen. If the drink
does not open, it could sfill be used. For the food, they must
throw it away fo the container in a specific container based on
the law in the Netherlands. Two participants said that some-
fimes the food was fully wasted affer the meeting, and they
must throw it away, which made them feel shame.

“That's a pity. Almost daily, also the tea or coffee or the
food. We delivered it, and then we picked it up two
hours later. And nothing is used or touched. Then we
have fo throw it away. It's a shame. It's not their own
money”

When | finished the interview with the orderes and caterers, |
knew how the system works. In the meantime, | found that web-
site is the only touchpoint which connects with the orderes and
caterers. To get a depth understanding of the usage of the
website and also explore the food waste problem from the
student's perspective in the university. | conducted the testing
and the interview with the students.

17



Student research interview :

Research aim:

The research aims to test the usability of the Banque
website from the view of people who never use it and
understand the student’s thoughts on food waste in the
university.

Participants:

| inferviewed four participants in total. All of them are
from the delft university of technology and have the
experience of joining in the session of the banqueting
service at lunchtime. The interview was all finished
with the participants online.

Method:

The interview was conducted using a semistructured
interview with one fask, which is to Imagine you need
to book the food for the 10 people meeting. And you
receive the request that there are 3 people who are
vegetarian and 1 person is allergic to the egg. How
will you book the food?

| will observe the process of the booking session and
interview them about the website's usability and their
opinion about how they will deal with the food waste
in the past meeting. The inferview was processed for
almost 30 mins per person. After the interview, the
content was analyzed by transcribing the interviews.

The introduction of the website:

The website is an essential touchpoint during the
whole journey, and it is also where the orderers get
information about the food. Only the people who
make the order have permission to open the website
and place an order. As you can see from the Cirfood
booking page, it has two categories of meals: the
normal lunch and the reception meal. Orderers could
book different kinds of sandwiches, sweets, salads,
coffee, or tea from the system. If  the orderer makes
an appointment, and the order successfully finishes,
they will get a confirmation email from the Cirfood
carter.

18
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Key findings from the students:

The unclear information on the website will
cause them to make the wrong order

The website doesn't have obvious information about
the specific size or picture of the food. And there is
also some hide information on the website. Such as
the description of the ingredients of the food, how
the sandwich will deliver on the meeting day efc. It
improves the possibility of ordering unsuitable food
for the meefing.

Lack of motivation and guidance to engage
in food waste reduction

Two of the participants said that they don't notice
how the food will go and normally would leave the
room after the meeting is over. In the meantime, some-
times they don't know where they can take the food
or whether find free food in the faculty.

Conclusion:

This section deeply analyses the interview result by
combining them with the journey map to understand
how the stakeholder's action causes food waste. In
conclusion, the caterers and orderes will experience
the challenge in different stages throughout the jour-
ney. Each stage have multiple influencing factors that
cause food waste happens.
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2.4 Understanding the current service

From the depth inferview, | analyze how the orders
and caterers work separately. The service blueprint
aims to show how the whole service works by inte-
grating multiple stakeholders, which help build the
foundation of designing the whole service in the
next step.

2.4.1 Service blueprint:

| divided the whole service into three sessions: Book-
ing the food, before delivering the food and affer
delivering the food.

Booking the food:

Normally the conference organizer will ask for help
from the secretary to make the lunch order from the
Bangue website. Some conference organizers would
tell the secretary the meeting information, such as the
number of participants, the meeting location, whether
the people would eat vegan, etc. The secretary
would decide what kind of food they would order by
themselves. In the meantime, Cirfood sets the rules
that the orderer needs to make the order before
12:00 PM for the meal of the day before the meet
ing, and they could adjust or cancel the meal before
12:00 PM.Some time they could adjust the order
after 12:00 PM for small size meetings, while It does
not allow to cancel the order after 12:00 P.M.
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Before delivering the food:

After the orderer makes the order from the Banque
website, the caterer receives a notification from the
system. The orderer will receive the final notification
email from the caterer after they check whether they
can achieve the order So when the catferer checked
all the orders after 12:00 PM. and sent the notifica-
tion email to the orderer, they would order all fresh
food ingredients from their food supplier from 2:00
PM. to 3:00 PM. to make sure they could get the
fresh food.

At the same time, the frozen food has already been
prepared in the refrigerator. The kitchen will start o
prepare for cooking the food at 7:00 A.M. on the
delivery day. Affer cooking, they will deliver the food
with the trolley to different facilities.

After delivery:

When the meeting finished, the caterer needs to
take the food back to the Aula kitchen. On the one
hand, the caterer will throw away all the waste food
in the container in the Aula building. If the drink box
is open, they also have to throw it away. However,
they can reuse the unopened drink for the next meet-
ing. On the other hand, some secretaries will leave
the leftover food outside the office for passersby to
pick up or on the first floor of the faculty for students
to pick up on.
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Stage

Orderer
Action

Front
stage
Action

Back
stage
Action

Support
process

Before the meeting After the meeting

The orderer gets

the meeting
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from the
conference
organizer

The conference
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to the orderer

Booking the food

Ask for
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join in
meeting

Don't ask
whether the
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will join the
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The orderer
sendss the email
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Booking the
food from the
banqueting
website

Banqueting
website shows
food information

Banqueting
websife shows

the delivery date

The orderer gets
the confirma-
tion email from
the Cirfood

carter

The orderer's
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Send the
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email

The carterer
checks the order

Before deliver the food

Adjust the order

Cancel the order
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adjust or cancel
the order

The Cirfood staff
check the
realizability of
the order

Check whether
the Aula kitchen
could make the
meal

Figure 6. Service blueprint
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2.4.2 The workflow map

Q Conference organizers

The orderer

The caterer

Audience

Booking the food

Organize a meeting

Give the meeting
informationto to the
orderer

Receive the meeting information

-Ask for attendance whether will

join in meeting

Don't ask whether the
attendance will join the
meeting

Get the nofification

Reply the message
- Do not reply the message

Book the food

Booking the food from
the banqueting
website

=)

Check the order

Send the confirmation
email from fo the
orderer

Figure 7. Workflow map
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According fo the service blueprint, I summarise each
stakeholder's tasks during the journey. The orderer,
who is the secretary, plays a central role in deciding
on booking the lunch appointment of food for the
meeting lunch from the banqueting website. In the
meantime, it is a complex process from booking to
getting the food which makes all the stakeholders
must cooperate fo finish the process. For example,
The caterer needs to communicate with the kitchen
to ensure that the order could complete on time. And
If the orderer wants to adjust the food for the
appointment, they also need to talk with carterer,
who belongs to the banqueting office from Cirfood.
While we could find that each stakeholder works
independently without much support and communi-
cation with each other, which improves the effects of
food waste.

Conclusion:

This section draws the overview of the working jour-
ney of the whole service by engaging multiple stake-
holders and figuring out how the stakeholders work
together to achieve the current banqueting service.
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Define

Inthis chapter, the main
insights were clustered as a
conclusion  from  previous
research. After that, the chal-
lenge and design vision was
defined. Based on that, the
design goal was confirmed as
the starting point of the follow-
ing design part.



3. Define

The key findings have been summarised from chapter | translated the insights potential design opportunities
2; this section aims fo translate the insights to design and aimed fo aggregate the insights into different
opportunities tfowards building the design vision for themes to uncover potential design directions. It can
the innovation of design solution. be summarized into these seven themes, which are

reflected in figure 8 . These themes help me do anoth-

er ideation by using the "how might we" questions to

e e e think about the design opportunities | can design for
3.1Main insights i lfiqure 9.

After understanding how the current system works
and what problem they meet causes the food waste.
According fo the key finding, | summarise the main
challenges that they meet, which is

Each stakeholder focuses on their job; they know
that food waste happens in the faculty but do not
know how to make the change.

- The stakeholders have multiple orders they must
deal with daily and do not have enough time to
reduce food waste.

- The stakeholders all deal with food waste in their
way and lack help from each other.

- Each person's decision in this system will influence
the final result of the food waste; they are isolated
from each other while they sfick to one model.



Insight statement

Enhance the sense of responsibility presoned n e e 283

The audience, orderer and Cirfood’s staff don't think it's their responsibility to
value the food.

@ Behavior guideline o @

The unclear information Order the food based on the Most of the orderer prefer to order
on the website. orderer’s personal experience. a litle bit more food.

[@ Increase communication ® ® ®

The weak connection Lack the feedback of the food from The weak connection between the
between the orderer and the audience orderer and conference organizer.
the audience.

() Reduce uncertainty ©® @ @

If someone adjusts the order after the deadline, it's not easier If someone adjusts the order affer the deadline, it's not
for Cirfood to arrange the ingredients easier for Cirfood to arrange the ingredients

) Decision making ®

The meeting categories will influence the The meeting categories might also influence

Order too much food. food choices of the orderer. the participation rate

(") Create the appreciate atmosphere  ®

Some audience doesn't care about The meeting categories will influence People have no awareness that

the food becasue it's for free. the food choices of the orderer. they could help with reducing the
food waste

@Build clear instructions ®

Sometimes the students are not sure Some of the audience doesn’t know how

whether they can fake the food at to deal with the food when it was left in

the outside of the office. the classroom.

Figure 8. Theme
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Insight statement

Enhance the sense of responsibility

@ Behavior guideline

How might we(Design opportunity)

p
How might we increase the responsibility of the audience and }

orderer fo treat the food more seriously?
.

) How might we help the orderer to make the order the

food easily and without confusion towards ordering the
proper food for a different audience?

How might we give the orderer more clear and rich information to
make the order?

; How might we naturally engage the conference organizer fo join in the

@ Increase communication

booking session?

How might we help the orderer feel motivated to make the ordere

(=) Reduce uncertainty

") Decision making

»| How might we help the audience realize their decision is important for
food ordering®

() Create the appreciate atmosphere

order the food in the restaurant with the waitresse

How might we help people in the faculty could feel inspired to make

>[ How might we make the order session more human-centred like you
[ efforts to reduce food waste?

@Build clear instructions

How might we help people could clearly to know what they can do
with the wasted food?

|
|
|
1

Picture 8. Design opportunities



3. Define

3.2 Problem reframing

When | look back at the research aim of
the project, | listed three priorities for reduc-
ing the food waste of the banqueting
service. The first priority aims to provide
early infervention of food waste in the jour-
ney, and the second priority aims fo moti-
vate people to deal with food waste spon-
taneously. The third priority aims fo
increase  sustainability awareness in the
long-term goal. | could focus on the first two
priorities from the current stage by engag-
ing with these How might we questions.
On the one hand, the design will improve
the current banquet experience; on the
other hand, the design will also increase
the connection between the stakeholders to
reduce food waste jointly.

How might we help the
‘orderer to make the order
the food easily and

towards ordering the

proper food for different
sudience

How might we help
people in the faculty
could feel inspired
to make efforts to
reduce the food
waste
?

How might we
give the orderer
more clear and

rich information
to make the
order?

How might we help
people could
clearly to know
what they can do
with the wasted
food
?

How might we
naturally engage
the conference
organizer to join
in the booking
session?

Figure

How might we
help the audience
realize their
decision is
important for the
food ordering ?

Q. Design priority

How might we
help orderer
feel motivated
to make the
order ?

L —

How might we
increase the
responsibility of
the audience and
orderer to treat the
food more seriously
?

How might we make the
order session more
human centered like you
order the food in the
restaurant with
the waitress
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3.3 Design vision

| envision a seamless banqueting service
aiming to help the organizers, orderers and
audience collaborate to reduce food waste.

3.3.1 Design godl

There are three goals according to the design
vision. The design solution should follow the design
goal to achieve the design vision.

- Seamless banqueting experience

The concept should be enjoyable and not burden the
stakeholders. From the booking process to the final
food handling process, it is important that multiple
stakeholders will be involved in the process and that
every touchpoint can be well connected.

* Support each other

The design could be a bridge to connect all the stake-
holders and develop new working habits to reduce
food waste. The whole experience should promote
collaboration with each other.

- Reducing food waste

From the previous analysis, the banqueting service
consumes a long journey to causes food waste. So it
should be prevented from two perspectives; one is to
use the design to provide early infervention to reduce
food waste as much as possible. The other one is to
use the design to save the food before it is thrown
away in the waste container.

30



Develop

This chapter describes the iteration
process, and | gained inspiration
from the co-ideation session. After
that, two round self iteration was
achieved. | will intfroduce the final
concept in the next chapter.



4. Develop

After defining the design vision and goal, | fry fo use
the insights fo think about the ideas for the design
solution. | sfart with the ideation session to get inspi-
ration and make the foundation for the final design.

4.1 Co-creation Ideation session
4.1.1 lteration process

The ideation comes up with the co-creation session,
and the steps are aligned with the selfideation. The
brainstorming sessions aim fo get as much inspiration
without limitation and start the first step of the design
development.

Before starting the ideation session, | summarised the
challenge questions for different stakeholders based
on the stakeholders’ needs. The aim of defining these
questions is to give the participants a scope to brain-
storm, and problems can be dug from a different per-
spective.

The challenge 1:How might we help the orderer
feel motivated to continuously reduce food waste
from booking to disposing of the food?

Challenge 2: How might we naturally engage
conference organizers to join in the journey fo
reduce food waste?

Challenge 3:How might we help the audience
increase awareness of reducing food waste?

Figure 10. Corcreation session
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Participants:

The co-creation session was composed of four High collaborofion <4 [
communi
design students from the IDE faculty of TUD. They Coodsr i shore e
. . . . . 1Ps 10 other
all have experience in doing the design project GG orders
and have joined the co-creation session before. Afer he
The menu or Organize MEEiig have
fips fo s ) a session that
remake the dispense to F)occllqlge the
; th 00!
Methods: - oo seople .
. . . . . After
The co-creation started with introducing the proj- e meeling e
. . ion that
ect, the current banqueting service and the ;S%figems
design goal. Then the participants were joined ~ )
info the brainstorming session from the How Lo impact on edcing e Figh impocton rechcig
might we questions in 5 minutes and rough|y fo siudents thet Know the menu
' ' gef money they can fake previously and
described the ideas to each other. In the mean- a bodge by reseling the food Secide wheher
. . . . . fhe foo they will eat th
time, every participant will vote for their favourite oot
. . . . Only prepare the
ideas after they listen which shows on figure 10 food for he
Af h ) . . | d — TR et them people who book After the
. Atter the co-cocreation session, | clustered simi e order by the lood prepore meefing have
. . . - the snacks for the ion that
lar ideas and transfered them to one idea. Final- food ond remsehes people donitbook  package the
ly, | conducted the idea based on a two-dimen- food e oo
sional axis which is collaboration and reducing Low collaboration
food waste. The matrix helps me build the pre-
|imingry concept. Figure 11. Matrix to choose the idea

32



4.2 Design iteration round 1

| took inspiration from my last ideation session and
visualized the concept by guiding the design goals.
Additionally, to map this concept to an ongoing jour-
ney, | rethought the journey through touchpoints
throughout banquet service and the factors that influ-
ence food waste outcomes. With these two points in
mind, | propose the three concepts described in this
chapter.

Preliminary Design Concept 1:

A tool composed of the conference information card,
parficipant card and the package for packing the left
sandwich after the meeting. The conference organiz-
er will fill in the meeting information, and they can
also see the menu from this form link. And then they
will send it to the orderer. In the meantime, the orderer
will also send the participant form to the audience to
know whether they will come and also what is their
food preference. After the orderer collects the infor-
mation, they will book the food from the website.
People could use the package o pack the food when
the meeting is done.

The package is printed with the route map of feeding
the animals in delft and also the tips on how fo
remake one meal by using the current ingredients.

87-*”'4"" wyonIers The Fael miak

Poocimts coad
Chwsse the pnart
of the Smdurh
they Lowt

The benefit:

1. It provides the tool to deal with food waste at the
last minute

2. The orderer could get rich information to make the
proper order.
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Preliminary Design Concept 2:

A community which aims to build a platform for conference organizers, orderers and students to work together o
reduce food waste. The orderer could upload the left food information on the App, and the students from different
faculties could see the message and pick up the food at the relevant position. And the orderers could communicate
the ordering tips for reducing the food with other orderers on the App. Furthermore, the students could also share
tips on how fo remake the sandwich.

The benefit:
1. It Provides a platform to make people
. notice the importance of reducing food
[ e waste.
g 2. Engage multiple stakeholders to join
. . the session on reducing food waste.
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Preliminary Design Concept 3:
Redesign the website that provides the advantage
of food for various group meetings and add the
co-order session fo engage the conference organiz-
ers to order the meal. The website will also provide
fips to guide the orderer to order the lunch. After the

meeting is finished, the left food will be provided in e

a removable box and attract the students in the
faculty to take it.

The benefit:

1. Engage the conference organizers to join in the
ordering session

2. Use the website guidelines to guide the orderer to
make the order fowards reducing food waste in the
early infervention.
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4.3 Design iteration round 2

In design iteration round 1, | came up with three
concepts distributed in the different stages of the
journey. The three concepts help reduce food waste
but do not align with a seamless experience. Finally,
| took advantage of each concept and infegrated
the three concepts info one concept by following the
design goal.

4.3.1 Concept description:

The whole journey will be divided into three stages
which are booking the food, before delivering the
food and affer delivering the food. The workflow
map (figure 12) and service blueprint (figure 13)
present the concept to describe how different
elements were engaged in a systematic view.

The whole service needs collaboration with multiple
stakeholders to achieve the goal of reducing food
waste. VWhen the conference organizer organizes a
meeting, they will fill in the conference meeting form
and send it fo the orderer. Based on the conference
form information, the orderer will send the partici-
pant form to the audience to check their food prefer-
ence and whether they will come to the meeting. In
the meantime, they will check the tips on the app to
see the article other orderers published on the plat-
form. After they get the recommendation, they will
book the food on the website. VWhen the order is
done, they will communicate it with the conference
organizer on the app to see whether they need to
adjust the order. Affer the meeting, there is still some
sandwich left in the classroom, and the orderer will
publish the food information on the app to inform
the students in the faculty to take it. After the students
see the information, they will use the package to
pack the food.
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Figure 12. Workflow map
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Figure 13. Service blueprint
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4.3.2 Evaluation:

1. Improve the seamless experience of the ser-
vice

The current service has too many touchpoints, requir-
ing users to use multiple platforms to achieve one
goal. For example, when the orderer needs to book
the food, they need to see the tips on the app and
book the food on the website. The switch of the two
platforms increases the complexity of their work. So
| need to integrate the design to provide a seamless
experience fo the user.

2. The blur information in the design

Some design touchpoints deliver the wrong mes-
sage fo the user, giving unclear guidelines for using
the card. For example, the conference food form
and participant form seem like the paper version
instead of the digital version, which is not the origi-
nal design | aim to provide. So | need to improve
the design to show clear information fo the user.

Conclusion:

After three round iterations, | defined the final design
direction by engaging the valuable insights from
each iferafion rounds and confirming the basic
working of the final design, which mainly included

four touchpoints: The conference form and partici-

pant form, the Banque website, the App and the
package. The next chapter will describe the final
design with a detailed infroduction and evaluation.
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Deliverable

This chapter mainly describes the final
service concept with the website, App
and package by presenting in defail. At
the same time, the storyboard helps us
better understand the working process.
After that, | organize a validation session
to evaluate the design solution.




5. Deliverable

5.1 Final concept

The final concept provides a holistic new banqueting
service fo engage orderers, conference organizers,
and students to collaborate towards reducing food
waste. To achieve this goal, the three stages are
divided info the whole journey: before booking the
food, affer booking the food and after delivering the
food. The improvement of the booking system creat-
ed an early intervention to reduce food waste. The
communication system with the app and the package
promotes the motivation fo encourage the students,
orderers and conference organizers to take action to
reduce food waste.

The service blueprint has created an overview of the
journey and specific details of each stage. The story-
board that presents the usage of design through story-
telling shows the context of the whole service. Finally,
the touchpoints will describe the usage and details of
the design.
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The scenarios

.Y - © - 1

1. When the conference organizers organize
a meeting, they will arrange the lunch for the
meefing.

q

4. After the orderer gets the amount of feedback
from the audience, they will book the food from
the website. In the meantime, they will see the
tips for booking the food on the website written
by other orderers to take the reference of it. |
Touchpoint 2)

M\

A

"

7. Students could pack the food with the provided
package or take if to eat. (Touchpoint 4]

2. When the conference organizer opens the website,
they could download the conference food form to write
the meeting information and send it fo the orderer.
(Touchpoint 1)

5 sandwich

5. After the meeting, the orderer or the conference
organizer will send the left food information to the App
at different faculties. (Touchpoint 3)

3. When the orderer gets the conference information
from the organizer, they will download the participant
card and send it fo the audience to fill it in. (Touchpoint

243
[ AT ‘ “

6.The students will receive the notification of the
food message from the App and go to the
specific position to take the food. (Touchpoint 3)




5.2 Touchpoint

Touchpoint1: The conference food form
and participant form

The conference food form provides the aligned meeting
information with the conference organizers. The rich infor-
mation on the conference food form helps the orderer to
have an overview of the meeting according to the meet-
ing category and the audience information towards reduc-
ing food waste as much as possible.

The participant form aims to collect the audience's food
preferences and whether they will come to the meeting to
check it previously. At the same time, the official invitation
to the audience will encourage their audience to realize
they should pay attention to the free food provided during
the meeting. When the orderer receives the participant
response from the website, they can consider the informa-
fion fo decide to book the food.

Furthermore, the information on the participant form pro-
vides a clue for the orderer to calculate the amount of food
they should order.For example, the website calcu- lates the
energy by replacing the energy Croissant. When the audi-
ence fills in the participant card form, they will also write
down how many croissants they can eat for the assump-
tion. So the orderer will have the clew to make the proper
order.

AAAAAAAA

)))))))))))))

mmmmmmm

Submit

Conference food form

oooooo

((((((((((

Submit

Participant form
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Conference food form

- O
I The confere o @ The parficipant form S~ @ e e
When the conference organizer —
wants to organize a meeting, they ——
could get the form from the website
Add the orderer's email towards
let them receive the information.
P : e ™) pe. ’
@ orca oo

Confirm
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Touchpoint 2: The Website

The website aims to help the orderer to decide the
order of the food with concise and precise informa-
fion.

Provide the guidelines to order the food:

On the one hand, the orderer could publish tips on
the successful example of ordering food on the web-
site. They can also see the tips created by other
people from there. On the other hand, the website
created more visualisation improvements to guide
the orderer to order the food properly. For example,
when the orderer chooses the food from the web-
site, they can see what the food looks like through
the picture. In the meantime, They could know the
size of the sandwich and how much energy a sand-
wich is. So the orderer could directly know what
kind of food they need to make an order when the
audience has a specific demand for the food. Such
as some audience is allergic to gluten, the orderer
could search the keywords to find food without
gluten.

Lunch @ Reception

@ > Sandwich > Vegetarian Sandwich

Basic Lunch 100% Vegetarian

Normally it is based on 2 sandwich 2 person

6.81 €

ea
!

inimum order fo olllunches of 4 pieces per lunch

/
[ Ingredient]

Soft buns (brown/white) with daily changing toppings, for example:
Goat cream cheese

Hummus

Young cheese

Fruit:
Fruit juice from a pack

Allergy information

Gluten, egg, wheat, lactose, sesame, sulfite, sulfur dioxide
May contain (fraces) of: peanuts, nuts, soy
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Open the website to order the medal

fooun  Nem  Comact

fuvun Mo Conoa Howdoitvors s (YD =

Meny  Contact  How does it works

lonche Reception

fubet  Menu  Contact  Howdoesitworks  Tips

5O

fuoun Mo Conat Howdowsitvors s (YD

Lunch o Reception wnch o Reception
o Sandwich ‘Meat sandwich >
Coffee & Tea > Coffee & Tea >  Vegan sandwich >
Choose Sods > solods > Vegolorien oich >
Sweets > Sweels > Special:Allergif sandwich >
the food
category -~ - o
- SRR T

oot Howdowsitvors s (S D > fuver  Mew  Comod  Howdossitworks  Tips

lnche  Receplion

Basket

Basket summary

s Loch 100% Vgotoron
o 1 sare

ss1€
oo ® Toul e

Fupan  Mens  Contact  How does it works

lnche  Receplion

Finish the order

To complete the orderts) pleose fil out the form below: Basket summary
s 1) sa1e
ol sme
Add

The orderer could drop the conference form to
here or write the information by themselves

nche  Roceplion
@ Sandch > Vegosorion Sarich

Bosic Lunch 100% Vegetorion

Sof s brown)/whie)wih dif changing foppings, for exanple
Goot cream césse

Hurimos

Young chosse

Fri:
Frt i from o pack

Gt oag, whar, oo, sezame, e, sl cide
My conton (oces) o paanut, s, 0y

Fuosn  Meny  Comad  Howdoes tworks

nche  Roceplion

Finish the order
To complete the order(s) please fill out the form below. Basket summary

Emil adress: Shannon @ wdalal

b =

Delvery fime®
End ime”
Location/buiding:

s 1) e

Room
Number of atendess:
Conference organizers:
Contoct information:

Lnch o Receplion linche Reception

05 Sondich > Vegrion Samich

Sondwich > Meot sondwich
Coffec & Tea > Vegon sandwich

,
;
Salads_ > Vegefari indwich >

T LIy T T

Choose
the food

s ot towdoniveie 7o (D = firun tw G owdontrors T

Linch & Reception Linch o Reception

Finish the order
To complete the orderfs) please fill out the form below. Basket summary

Emal address: Shannon@ndelal s 1) sse

e===) =

Thank you for your order| We will send you an eanfirmafion email

when we check the order.

Dalvery date 2221110 -

Delvery i’ 1200AM

o 1300 M ot

Location/buiding e fraky Downlood the order
4300

Nomber of atendees: 4 PeoPle

Dimcode:
Projecicode

Descrption svent

Contoct person + tlephone number
Comments:

© *Agree to the Terms and Condltions of the Cirfood. Click here to download these

Conference organizers:  Shemnon
Contoct information Shomon@tudafrl
Mesiing coegory: Acodemic
Atendees
0 o
- DTS,
Dincade:
. YuLIKY
Desciption event:
Contoctperson + elphone number Monico , +31 613144211
Comments:

@ “Agree o the Terms and Condliions of he Cirfood. Clck herefo downlod these.
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Enhance the communication
between stakeholders:

The website created a platform to pro-
mote communication with the confer-
ence organizers and orderers towards
doublechecking the order and adjust
ing the order in time fo reduce food
waste in the early stage. From the per-
sonal stage, the conference organizer
could download the food form to start
a new meefing. After they launch a
new meeting, they could open the
button of the upcoming meeting, which
could check the order when the orderer
finishes ordering the food. In the mean-
time, when the orderer sends the partic-
ipant form to the audience, the orderer
and conference organizer can check
the audience response to the partici-
pant form from the website. The web-
site could quickly help conference
organizers and orderers check the
order's status and adjust the order in
time, preventing food waste in the early
stage.

Organize a new meeting

Review the old order

Cheack the audience response and
order

Title
, @ Adyouris

Wasted food: I ef 2 cookie offe the meeling. The sandwich is big enough for sharing with tow people. So Ifs enough for
the meeling
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Touchpoint 3: The App

The App aims fo engage multi-
ple stakeholders to collaborate
towards reducing food waste.

Before the meeting

Before the meetfing, confer-
ence organizers and students
could see the calendar to
check which meeting they
would participate in and what
kind of food they would pro-
vide during the meeting. If the
parficipant forgets to fill in the
parficipant food form, they will
also receive a notification fo fill
out the form.

My schedule
e . . ...\ .. ...\
: e
2. My schedule 5 = My schedule = My schedule B 2. My schedul 5
_ (M) 1 w T (M T w
; o ‘u‘ 15 1 17 8 ‘MJ 15 16 17 8
Choose the Morow roF s s Mur:day,VAih Novernt Nmn;ayv h Novemb
calendar date Do : )
v “
. ® ©
G €
=] . E|
@
) ©| participant E
%% forget to fill 2
the form
,they can
check it
from here
i - R = 0
=y = 2 Pyl = 2 L By} (=] > 4 L = =] =Y d
A 4 A
V.. . - -\ V.. .-\ V.. .-\
2. My schedule 2 My schedule =] & WWW. Banque. Com (4
I;n T w T <
(. 16 I .
Check the food e,
menu -
ikl e -
You've submitted the form! R
O ==
. . il m il
= = 2 o 85 2 < O Il O
A [ 4 \Q 4
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After the meeting

After the meeting, the confer-
ence organizers or the orderers
could upload the left food infor-
mation on the APP and moti-
vate more students in the facul-

to toke away the food.
When the students see the noti-
fication from the App, they can
take food fo eat it or use the
package to fake away the
food to eat it or remake it later.

Overall, the App provides a
platform to motivate the stake-
holders to realize that they
could naturally engage stake-
holders to reduce food waste
in their daily life.

Food news
r.. ..\ r.. ..\ 7. ...\ .. ..\
& Pick up food O———— 4 Fickwplood A Pick up food A Pick up food
® Publish the < New announcement Submit € Newannouncement Submit € Myphotoalbum Confirm
newest left
food to the + + + + + +0
app ras
. ‘Add descriptons $ veqtorionsondwich i sudio 1. e ke Add the y
o picture 7
1 room R D Q o
@ Add the facully O——— o
» IS Choose the
. location
the the the
B 1 rmiews Q o
QW ERTYU I OP
als|o|rleln]s]x]L
+ zlxcveNM@
128 = space Go o o
s 8 & B8 & 1%
G 4 G 4 A" — 4 G A
Confirm
the picture
My account
. ..\ . ..\ . .. 2\ . ... Y
eMyuccoum 2. My account A Pick up food A Pick up fo
Hi Shannon! Hi Shannon! o xe < Oyor
oty )
e 6 - Publish the
® iiliked Check the r— ;
replied -« ° °
T e 6
message -
®
£ R . R
» (i
e
P
@ o o
g 802 g 802 8
A y A |J G 4 A — 4

Personl paage
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Touchpoint 4: Package

The package aims to motivate
people to fake the left food and
encourage more students to join in
reducing food waste.

It has two ways to encourage them 1o
reuse the food. One is the route on
the map that encourage students to
walk after the infensive study and eat
the sandwich with the company of
the lovely animals in Delft. The other
one is the recipe to recook the food.
So people could take it away from
home and reuse it. While for students
who want to eat directly at the univer-
sity can also use the package to
pack the food in different faculties. It
inspired people to feel motivated to
reuse food and easily reduce it.

fzh The recipe of use the leftover sandwich to remake o meall
fooen

Ingredients
11.5 wich, 1 egg, 100 ml milk

Steps:
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5.3 Evaluation

5.3.1:Evaluation process:

The goal of Evaluation:

With the concept developed, | conducted a round
evaluation session with the orderers and caterers.
The objective of the Evaluation is to assess whether
the concept adapts to the design goal and find the
improvement of the concept.

Set up Evaluation:

| conducted the semi-structural inferview with stake-
holders.During the whole testing, | infroduced the
whole service with the inferactive prototype to the
stakeholders, and they spoke out their opinion of the
design during the whole session. After they go
through the whole service, they fill out the question-
naire to give a mark to each stage of the service.

Participants:

| have interviewed 5 participants in tofal. There are
2 Cirfood caterers and 3 orderers who are from the
secrefariat in the faculty. All the participants also join
in the inferview session before the research stage.

Questionnare:

Booking the food:

*To what extent, would this new website help orderers
to reduce the food waste2(score 1-7)

«To what extent, would this new conference form
increasse the communication between orderers and
conference organizers2(score 1-7)

. To what extent, would this service add the accuracy
of order the proper food? (score 1-7)

After delivering the food:

*To what extent, do you feel the app could help order-
ers to reduce the food waste2(score 1-7)

* To what extent, do you feel the app promote the
communication between the orderers, organizers and
conference organizers2(score 1-7)

» To what extent, do you feel the package could help
more students or staff to take the sandwich 2 (score

1-/)

The whole banqueting service:

To what extent, do you feel the whole service help to
reduce the food waste of the banqueting service?|(-
score 1-/)
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Result

With the concept developed, | conducted a round
evaluation session with the orderers and caterers.
The obijective of the Evaluation is fo assess whether
the concept adapts to the design goal and find the

improvement of the concept.

Increase the communication

I participant

0 5

Reduce the food waste

1 parficipant
0 5
Increase accuracy

2 parficipants
0 5

3 participants 1 participant
6 7

4 participants
6 7

3 participants
6 7

Booking the food:

Orderer:

The orderer likes the new design of the website,
which could give them a clear structure to know what
kind of food they could order for the meeting. They
also think the participant form could help them easily
know what food category they want during the meet-
ing. In the meantime, the website of the order nofifi-
cation could engage conference organizers to join in
the ordering session and check the food.

"The form for the participants would help reduce food
waste because they can choose beforehand how
many they would like to eat or drink."

Cirfood caterer:

Cirfood staff think collecting the participant's informa-
tion is an intelligent way to help the orderer decide
on the food. In the meantime, if the orderers and con-
ference organizers check the order. It will reduce the
accuracy of making the wrong order or some mis-
takes.

55



After delivery the food:

Orderer:

The App could easily help them announce the food
left to the student in the faculty fo reduce food waste.
The App could be a communication bridge that
builds on multiple stakeholders collaborating to dedl
with the left food together. They also said that some-
times people are not hungry and will not take the
food, and the package could easily deal with this
problem.

' like the idea of packaging a sandwich with instruc-
fions to "reheat" or something else. Moreover, you
can leave a message for the community if there are
sandwiches left over, so others could pick them up."

Cirfood caterer:

The Cirfood caterer worries that no one will deal
with the food waste affer one day. So it is also good
o sef the rule of who will deal with the final left food.
In the meantime, they think the package will cost
much money fo print, and it might be good fo con-
sider how much the package would be delivered for
one day fo different faculties.

Increase the communication

4 participants

0 6
Reduce the food waste

1 participant 4 participants
0 5 6
Increase accuracy

2 participants 3 participants
0 5 6

The whole banqueting service:

I participant

7

Compared with the previous banqueting experience,
the current service help with reducing the food waste in
the early infervention and also engages more stakehold-
ers fo think about how to use the small behaviours to
influence the food waste of the banquet service signifi-

cantly.
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Conclusion and
recommendation

This chapter is the closure of the project. It describes the
whole project's summary and the design recommendation.
In the meantime, it has an envision for future development.



6. Conclusion and Recommendation

6.1 Recommdendation

Involing the caterer:

During the research, the caterer also plays a critical
role in reducing food waste. In the future, it is also
good to enhance the caterer's collaboration with
other stakeholders. For example, they could set a
specific fixed time with the orderes to collect the left
sandwich when one day is over, and they could
deal with the left sandwich instead of leaving it in
the room until the next day, which might cause the
safety problem of the food.

Build the sustainable awareness:

The longterm goal of the banqueting service is to
build sustainable awareness among the stakehold-
ers so they can take action to reduce food waste
spontaneously. In the future, the reward model might
be added to encourage more users to engage in the
system. Once more, people join in sustainable
behaviour, creating an atmosphere that motivates
others to reduce food waste.

Co-creation to optimise the design

The current evaluation is to validate the workability of
the whole service to achieve the design goal. In com-
parison, it should validate it by using the whole pro-
cess to make in order to observe the advantages and
disadvantages of the detail of the design towards
making another round of improvement and launching
it in the banqueting service.

The experiment of the APP:

The app involves multiple stakeholders to use it. In
order to get further usability of the APP, | recommend-
ed doing another round of research on students and
staff's daily life towards rich the details according to
the demand of different users. For example, it might
add a function of making the students enrol in the
system the day before the meeting to know how many
students might previously want the free sandwich. So
the orderer could have an estimated plan to deal with
the food when the day is over, or the Cirfood caterer
could use the left ingredient to make discount food for
the students. Moreover, the student who enrols in the
system is first prioritised fo get the food.
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6.2 Implenation of the Design

Three stages( Figure 16) are presented to achieve the
longterm goal of building sustainable awareness for
the users.

Horizon 1 is the current stage of the new design. In
order to achieve the design goal and viability of
design, the current developing process aims to
engage the stakeholders to join in the service. The
concept is easy to implant without the technology
challenge. The loT system and data processing and
analysis aim to achieve the operation of the website
and App. At present, they could improve the design
based on the Banque website and integrate the func-
tionality of the app that they are using to check the
calendar daily. After completing the setting of the
design, they could optimize the system.

Horizon 2is the next step for expanding its influence
by engaging more stakeholders. It could also opti-
mize the caterer's system and find design opportuni-
fies by engaging the caterer to reduce food waste
with other stakeholders. In the meantime, the pack-
age could also atfract companies to collaborate with
the university o reduce costs. Furthermore, the web-
site and the App should continuously optimize during
this session.

Horizon 3 aims fo create sustainable awareness of
the user. The faculty could build an atmosphere that
achieves the goal that let almost everyone will spon-
taneously reduce food waste. The package could be
replaced by the package box, which is collaborat-
ing with the sponsor company, and students could
have a discount to buy it and take it to the faculty. It
could also reduce the waste of paper and achieve
sustainability.  Furthermore, the website's function
could integrate into the APP by reducing the touch-
point towards providing a more seamless experience
for the user.
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Stage Horizon 1 (0-3 years)

Goal Engage stakeholders

The new banquet service

Touchpoints

App for
conference
New website organizers, Package
orderers,
students
Website & App Package
Technology
Data Paper for
processing print the
and X package
analysing
10T system

Horizon 2 (3-6 years)

Expand influence

The banquet service involve the caterers

Version 2
website

Website & App

Data
processing
and
analysing

10T system

App for

conference

organizers, Pack

orderers, ackage

students and

caterers

Package

Paper for
print the
package

Figure 16. Road map

Horizon 3 (6-9 years)

Build sustainable awareness

The banquet service with less touchpoints

The App for booking
the food and

communicate with Package
other stakeholders box
Website & App Package box
Data Collaborate with
processing food company of the
and sponsor of the
analysing package box
Students
spontaneously take
IOT system their own package
box
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6.3 Conclusion

The project starts with one situation at the delft universi-
ty of technology: the massive amount of food waste
during the banqueting service during the whole day.
So in the initial stage, it generated a specific research
question: how to reduce the banqueting service's food
waste.

To answer this question, the first step of the project is
to understand how the current system works and figure
out the reason that causes the food waste happens of
the banqueting service. The whole project follows
with the research aim and questions as the initial start
to conduct the depth interview. | interviewed the order-
ers, carfers and students to get a preliminary under-
standing of the workflow of the banqueting service
and the stakeholder's behaviours that cause the food
waste. The journey map integrated the interview data
to determine what actions the stakeholders take in the
corresponding stages will drive the problem. The key
findings from the interview become the foundation of
building the design vision in the define stage.

Later, to franslate the insight into the design opportuni-
ties, | made another round of data integration to con-
vert it fo the how might we questions that inspired me
to think about the potential design opportunities.
According to the priority of reducing the food waste
of the banqueting service, | set the final design
vision: " | envision a seamless banqueting service
aiming fo help the organizers, orderers and audi-
ence collaborate to reduce food waste." Under the
design vision, | have three goals: The first is to pro-
vide a seamless banqueting service to the stakehold-
ers. The second is to engage the conference organiz-
ers, orderers and audience to collaborate to take
action to reduce food waste. These two goals could
help achieve the final goal of reducing food waste.
When the design goal was set, three iterations were
conducted with the designers, caterers and orders.
As a result, a holistic banqueting service system is
mapped out fo solve the problem.
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The thesis conducted a new banqueting service
which multiple inferventions in each stage of the jour-
ney by engaging the conference organizers, orderers
and students with a seamless service to collaborate
and achieve the goal of reducing food waste. After
completing the design, | also conducted the evaluo-
fion session to get feedback on the design's weak-
nesses and advanfages fowards making future
improvements.

6.4 Reflection

After & months of an individual project, It is good
to review the whole process again and to find
out what | have leamed and what | should
improve in the future.

Watch problems at an abstract level.

At the beginning of the project, | was eager to design
the questionnaire without thinking about the purpose
of why | used this tool. If | take action and focus on
what | do, it will confuse me throughout the time. |
learned that before starting to do it, | should think
about why I should do it and the purpose | want fo get
from it. For example, the purpose of drawing the jour
ney map of each stakeholder is to understand their
action workflow and use this tool o see the problems
in different stages. It is sfill a task | need to improve on
how to watch things at the abstract level.

Deal with the complexity problems:

The system still involves multiple stakeholders and
complex problems. | learned how to manage the time
to gradually interview different stakeholders to draw a
clear map and use the design perspective to show up
by solving problems. Even though sometimes | am lost
in the process while thanking Rick and Pinar for
reminding me to get back on the right frack. VWhile in
the future, | need to reflect on myself in time and frans-
fer complex problems into simple problems.
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8. Appendix

Appendix A: Proposal
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Personal Project Brief - I0E Master Graduation

Reducing the food waste for banqueting services of TUD project titke

Hease state the title of your graduation project {above) and the start date and end date (below). Keep the title compact and simple.
Do not use abbreviations. Tha remainder of this documant allows you to define and clanfy your graduation project.

startdate O - 07 - 2022 OF =12 = 2022 end date

INTRODUCTION **

Plesse describe, the context of your progect, and addeoss the main stakehobders (inter Athin thes context in a concise yet

complete manser Who are involved. o they valua and how do they currently operate within the given context? Wh e the
main opporunities and limitations you are currently of (cultural- and social noms, resources (Bme, moi 1, wechnology, ...}

The project "Reducing the %od waste for banqueting services of TUD * is cooperating with TU Delft Food & eating lab.
It focuses on the service-related research and design, user experience and consumer Behaviors. The project aims to
explere the current TUD banqueting service toward fincing the design solution 1o reduce food waste,

Food waste has received attenticn from local, rational, and international crganrizations in recent years. Food waste has
been brought a bad influence on the ervironment. Such as resource cepletion and greenhouse Gas emissicns
atrriputed to food waste (Schanes, K, 2018). Even though sorne people realize that food waste IS an issue for the
erviroarnent, they con't pay ruch attenticn and take action 10 charge their behaviors or don't know Fow te rmake
the charge. Food vaste happens anywhere At the Delft University of technalodgy, dfferent department staff has
weekly/ monthly meetings vath the facuity. Normally, the departments will prepare the food for the meeting. For
example, the deparment secretanes will order the lunch from the TUD banguet service for the staff meetngs, And it
will generate a lot of food waste after the meeting. There are many meetings organized at the university every day
which generate a lot of food waste problems that need 1o be solved. Fer example, the project also needs to explore
the foad |ife span 16 research the food journey from the start of booking to the end of wasting towards finding how o
reduce the food vaste, Furthermnore, it also needs 1o provide a connfortable user experience during the wiole jpourmey,
which zlso needs to exclore the consumer’s behavior and their mind.

I terms of the systern, there are several stakeholders in the whole journey. Cirfood is the primary foed company that
provides the bangueting service for the TU delft. They collaberate with Tu Delft Faculty management, with whom they
make agreernents on what services to offer. Furtharmeore, the cepartrient sacretaries and the s1aff are also involved in
the systern. Even though the staff is the main stakebolder, it needs to figure out the other stakeholders' influence and
howr 10 engage these people in the system to reduce food waste.

Overall, the graduation project will foous on helping the bancueting service of TUD reduce food waste thiough a
sendce-product system that they can use in their dally operations.
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Personal Project Brief - 10€ Master 6raduation

PROBLEM DEFINITION **

Lumat snd dehine the scope and solution space of your peoject b one that 1s manageable within one Master Graduation ¥

EC {= 20 full time weok %) working days) and clearly indicate what ) should be oo in thi

ASSIGNMEN
State in 2 o

The food waste from the bangueting service of TUD has existed for a long time. Peogle in the system might not realize
the severity of the problem and how they could take action to reduce the food waste for the whole system. Currently,
several problems exist n the different stages of the system. For example, The secretary's department crders the
previously, while the stz ff will noteat all the food during the meeting. The sacretary department and staff dont have
an ovenview of the food cptions and order the wrong food. The secretary department don't familiar with the staffs
food preference and orders the wrong food. People say they wil attend the meeting while they don't show up or
Lring their own food during the meetng. It wil produce a lot of left food after the meeting, while the Cirfood couldnt
take the food back which will produce a numbser of waste etc. In this system, each step will influgnce each other to
figure out the food waste problem that needs to research the reasens for the actions.

The project 2ims 10 stand in the endre system's parspective to find the problems and dasign opporturities. The
challenge vall be creating the experience and service for the TUD to raduce the bangueting service's food waste by
engaging the university staff, So, in this assignment, 1 3im 1o build a service-product system to solve this problem
tovaids reducing food waste,

o 3 santenx you are
tin “problem definivon”. Then illust
2 product, a product-se combinan

pecalisation and/or Annotation, make

to design a prociuct-service systern that reduces food waste for the staff meeting wathin the project’s scope. The
“outcomie witt invelve experience design and product service o

Research the context of the food waste situation of the bangueting service of the TUD and find the design
opportunity to recuce the ood waste for the banqueting service by engaging the staff

Product-senice design system:
Deliver a concept for the TUD bancueting service to effactively raduce food waste and create acomrplete service 1o
engage different stakeholders. The whole systematic thinking of the final delivery.

User experience desigre
htrod.ce 2 new product service experience to the TUD staff, effactively reducing food waste and provid ng the new
service for them.
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PLANNING AND APPROACH **
3 the & A Manual 2 1 e dilferent phases of y
1 mind, moet e ¥ ) spend your & should fit wathin
ting, mid
} CRIRITIOIY

or periods of not spending time

Follovaed by 100 (more than) working days, the project stages coud be dividad into : Define the project scope and
background research to understand how does the curent system works, Context user experience 1o gather insights
and design opporturities, design vision and raguirement analysis, idea exploration and design direction, choose the
design drection for the iteration, detailing concept, evaluating and testing for the final delivery.

The kick-off reeting i on the 23t of June. After finishing the ressarch, problern definiticn and ideation that the

| bck-off meeting will be sciheduled on project week 8 (around 40 working days) and suppose me to check the concept
| direction, b the next phase of the time, | will make the idaation session and iterate the concept to set a speafic

| concept. The green light meeting wil be on project week 16 (over 80 working days). Finally, | will test the concept,

i finish my final concept, and continue the final finishing process to document and visualize the final report

PS. The tine schedule is based on the tasks of each stage, and the specific time may be fine-tuned according to the
actual stuation o unexpected situstion
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MOTIVATION AND PERSONAL AMBITIONS

and Jeam. For example. a
) and point out the competen

From the design perspective, | start with 2 specific and smell problem 1o explore to find the proper design sclution to
solve the problem, which is attractive to me. And | am always curious about how dasign could contribute to the toplc
of food waste and how designers could engage people to solve this preblem. As a student of TUD, | think if| start to
solve the probiem in iy surrcunding emdronment, wivch is cur uriversity and make changes to It wil be a pasticnate

| thing.Furthermere, | want 10 use the knowledge of the product-service system thinkng to solve the problems, which
<ould explore how muchknowledge | have leaimed

| Ihthe compusory course ACD, | leamed how to transfer the research frorn different perspectives into Insights and how
the Interaction works between the human and the product. Furthemore, | learmed how to provide a holistic system for

| the user. In the AED, | also choose the recorder cleaning machine which has a litde connecton with the sound. |

| learmed systematically use different methods to Gain Insiahts from users and iterate better olutions based on analysis

i and insights. So | expect in the thesis project, these competencies will be consolidated and use the service desgn
thirking and stand in the luman-centered perspective to provide 3 better soluton

In this thesis project, | will mainly explore how to use the product -service design system to soive the problem. The
| user experience will be consderad in the desgn to achveve the final solution in the perspective of feasibility, viaoility
| and desirability 10 fit the needs of the pecole.

FINAL COMMENTS

I case your project brisf needs final comments, please ad any information you think is relevant
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Appendix B:Interview questions

The questions 1o the banqueting sfaff:

Before booking the food-

. What choices could people make when they order food?
. What kind of meeting that you will organize in the TUD?2
. What's the difference between these meetings@

. What's the audience of the people?

. Would the different types of meefings and the audience influence the waste of food?
- Would you provide different services for different sizes of meetings@
. Who will be in charge of the order? And what's she will do after she gefs the order?

NO O~ WN —

During booking the food:

1. Normally, How will you organize the different orders?

2. How long before will you prepare the food?

3. Would the sequence of the preparation of the food that influenced by the different
sizes of the meefing?

4. If you meet some situation where they want to adjust the order, what kind of adjust-
ment request that they ask for you?

5. How will you deal with ite

6. How flexible that they can adjust the order?

7. Dose that influenced by the categories of the meeting®

8. How do you esfimate how many ingredients you need for one week or one day?
9 . What kind of people will involve in the session of prepare the food?

Book the food- before the meeting:

1. What are the rules for cancelling the meeting? [ the ingredients are already in the
kitchen/the food has already been made)

2. What's the deadline for cancelling the meeting®

3. Will the situation change based on the different categories of the meeting?

4. What's the problem you meet if someone cancels the order?

5. Would the measured change be based on different categories of food?

6. During this session, what are the factors that you think cause food waste?

After the meeting:

1. If there is sfill something left after the meefing, How will you deal with it
2. s there different rules to deal with different categories of food?

3. Who will be in charge of dealing with the food?



The questions for the Tudelft :

1. What kind of meeting do you need to book the food?

2. What's the size of the meetfing?

3. How long before that you will book the food2 Will it change that based on
the different types of meetings®

4. Who will ask for help to book the food?

5. What kind of situation you will ask about the staff's food preference? And
why?

6. Do they have the request for the food?

7. How do you think about the current platform?

8. What problem did you meet before you arrange this food activity?

Q. In which situation that the food is wasted?

10. How will they deal with the food

10. If they don't attend the meeting, will they inform you beforehand?

11. Could you describe the situation that waste a lot in the past time?

1. What's the normal booking process when you book the food from the food
office?®

(From the start of booking the food to receive the information that you book it
successfully)

2. Do you use any platform to book ite If you use it, could | have a look af ite
3. How long before will you contact the food office to book the food?

4. What's the request for the food when you book from the food office?

5. Will food request change based on the meeting?

6. At the normal time, How many people will join the meeting?

7. Could sfaff choose the food previously before the meeting?

[ Vegan choice?)

8. How do you think about the food? Why do you think it will waste?

Q. How's the feedback from the sfaff about the food?

10. Do you think what's the biggest reason that causes food waste?

11. Do you meet any problems when you book the food or when you get the
book during the meeting?

12. If they don’t come to the meeting, will they inform you previously2 In @
normal situation that when you will know that the\/ will not come. Like how long
before the meeting?

13. If | make a questionnaire about the feedback from the food, is that possible

that you help me fo send it fo the staff that is in the HCD department? Or do you

know any way that | could send it to them af one time?
14. Any thoughts or opinions about food or food waste?

How does the current system work:

1. How does the process going from booking to delivering the food?

2. How many people will be involved to finish this process?

-How would you deliver the food2 And who is in charge of sending the food to the current
classroom?

3. In normally, who will ask for booking the food?

4. What's the range of the meeting that could take the order of the food?

5. How long before the meeting do they request for booking the food?

Does it change based on the size of the meeting?

6. What kind of request do they ask for the food?

7 I they have, What kind of request do they ask for the food2 What's the in-control request
that you could provide to them?

8. What kind of problems do they meet when they book the food?

Q. What's the authority for different people to book the food?

0. Dose this platform the only method to book the foode Do you have any other way?

1. How could they adjust the order?

2. What's the deadline to adjust the order?

3. What problems did you meet in the past to adjust the order of the food?

4. How could they cancel the order?

5. If the food has already been made and they said that they want to cancel the food. VWhat
will you do?

1
1
1
1
1
1

Food:

1. How would you deliver the food2 And who is in charge of sending the food to the current
classroom?

1. How do you decide on the menu list on the website?

2. Does the menu change based on some reason?

3. How big size of the meefing you will take the order2

4. Would some regulations changed based on the size of the meeting®

Food waste

1. In the normal time, How will you deal with the left food after the meeting?

2. Who will deal with it2 Could | talk with them?

3. What's the biggest problem that you think cause the huge food waste?

Is there a particular situation that happens to produce a lot of waste? Could you tell me what
happened?



Appendix D :Food journey map

Appendix C:Sketching
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Appendix E :Food journey map
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Appendix F :Design iteration round 2

Conference food Form  : Participant card

Name :

Meeting information: Contact information:

Conference organizers: Do you want to order the meal for the conference ?

O Yes O No

Contact information:

Delivery date:

Do you have any food allergies?
Delivery time:

. O Neither
End time: O Gluten
Location: O Nut
Room: O Lactose

O Others

Food decision: Do you prefer what kind of meal for the meeting?

Meeting category: O Vegan

O Vegetarian
Avdience: O Semi-vegetarian
How many are excepted: External: O Meat

O Others

Estimated costs : . .

How many croissants can you eat if we measure the food you
need for your meeting by croissants?

Comments :

012 0O 34 0O 56 O Over 6

Menu: Submit

oAb oaboa ab A A



Tupeitt Meny Contact How does it works

lunch @ Recepti

Sandwich Meat sandwich >
Coffee & Tea Vegan sandwich >
Salads Vegetarian sandwich >
Sweels Special:Allergic sondwich >

TuDelft Meny Contact How does it works

lnch @ Reception

9 Sandwich > Vegetorion Sandwich

o 000 €

Basic Lunch 100% Vegetarion
Norrsaly i s bosed cn 2 sandwich 2 persen

681 €

e

Mmoo e o hches of £ s g honch

Soft bue \/white) with doil 2 ings, for )
Gu_a;’:vw ite) with daily changing toppings, for example:
Hummes

Young cheese

Froit;

Fruit juice from o pack

May contoin (troces) of: pecnuts, nuts, soy

TUDelIft Menu Contact How does it works

lunch © Reception

Finish the order

To complete the order(s) please fill out the form below.
Email oddress: X Yong-22@student tudelft ol

How many are external?

*Agree to the Terms and Conditions of the Cirfood. Click here to downlood these.

Basket summary

bems (1)

Tord

Concel

s81¢

681€



r.. .

Save food

ing Reusing the food

Tipsfo ordering o 5-6 people business
mesing wih forsgh cucience

2

Tosfor ordring e 10 pcpl of sdert

fowe to make the order more diversty?

Upcoring Fished

Nov 11th 12:00 AM
0 pebao

® =

Nov 12t 12:30AM
0 oebeo

% -

S LM E

V.. .

A Save food

< Ondaig

Tips for ordering the 10 people of
student conference.

General Meeting Desciption:

o meeting tht includ siudents who were from
diforen couniries around the workd. | ry o odd dversity
1o the food and order th food from N lo welcome.

them fo the TU

Number of attendees: 6 people

Food fips:

4Basic lunch 100% vegelorian, 6 Buer cookie, 6
Assoriment Dulch cookie, 2 pols of colfee

Wasted food: e 2 colcer hemesing Tre
sandwich i big enaugh for haring with o people
o e mestng. P

Saitis snough

Cancel Add the staff Achieve

a

@ Shannonsusens

the the the
QIWRE|R]T]YJU|IJO|P

A|SID|FJGIHJ|K)L

4+ Z|X C/VBNMK4

123 space Go

V.. .

2 Menu

Reception

Sandwich

Coffee & Tea

Salads

Sweels

Plus lunch 100% vegetarian

Ve .

Concel Add the staff Achieve

Q  Monica

Monica Basha- 10
() gt

the the the
Q/WER T YU I OP
Als|ofrlefnfs]x]L
+ zZXCVBNM@

123 space Go

—

Fon

Vo« .

A Pick up food
BK CEG AE TPM 3ME TNW

© 1315
5 vegetarion sandwich in studio 1. Please
toke them!

L3

© 1313
10 vegetarian sandswichin project room 8.

© 1313
10 vegetarian sandswichin project room 8.

Sondvich @

Coffee & Tea

Salods

Swees

Plus lunch 100% vegetarian

. ...\

A Pick up food

< New announcement Submit

+ o+ 4+

Add descriptions

@ Add the faculty

Voo .

Cancel Add the staff Achieve
Q
@ shonnoncs..
@ Monica Bashaisus o
the the the

QIWIE|R|T|YJUlI|O|P
A|SID|FIGIH|J|K|JL
4 Z X CVBNMIS

| = space o

)

Vo« .

A Pick up food
IDE BK CEG AE TPM 3ME TNW

© 1320 e
5 vegeterian sandvich in

% o 1. Pl ke haml

© 1313
10 vegetarian sandswichin project room 8.

.
© 1300
5 meat sandwich in studio 6.

»
© 1300
5 meat sandwich in studio 6.

»

V.. .- -\
A Pick up food

< Comment

We want fo fake 2 sandwich! Thanks!

B SRR |




Appendix G :The kitchen in the Aula







