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B Trend analysis (DESTEP)

globalisation

demographic

international travel

passenger older on average

millennial consumes 
most

economy

entry of Low 
Cost Carriers

international trade

e-commerce

ethnic cuisines

social

on-demand

individualisation

customisation

experience focused

transparency

Trend: International and cross- cultural travel

Passenger segmentation:

Leisure travellers
• Entertainment (adolescents, young adults)
• Socialize (adolescents, young adults)
• Greater comfort and convenience (older travellers)
• Authenticity and customization (first time travellers)

Business travellers
Business people still value their time above all else and 
are therefore willing to pay a premium price for the 
fastest available transport options.

(IATA, 2011)

Opportunity:

Many view the journey as part of the experience 
as opposed to just a means of getting to their final 
destination

With the rapid adoption of even more connected mobile 
devices across multigenerations, consumer expectations 
on their path to purchase are evolving quickly into a 
complex, multifaceted process. For example, today, there 
are over 64 different paths to purchase versus just 1 in 
the past 10 years.1 Social sharing has a large impact on 
decisions and peer-to-peer reviews carry a lot of weight.

(KPMG, 2019)

The Experience Movement:

Although millennials are getting older and entering 
what’s been referred to as their prime spending years, 
they’re not going out any less. Even as they mature into 
life stages that are traditionally coupled with buying 
more “things,” experiences continue to be the most 
valuable currency for Millennials. 

Often referred to as the “experiences generation”

(Eventbrite, 2017)

Forbes: Increasing Consumer Demand For Transparency

The biggest trend driving change in the food and 
beverage industry right now is TRANSPARENCY. 
Consumers want to know and understand what 
ingredients are going into their products, which is why 
we are seeing so many innovative products with shorter 
ingredient lists that you can pronounce. Consumers are 
seeking simplicity in addition to better quality foods. 
Before now, it was rare to flip to the back of a product on 
shelf and read it before putting it in your cart. Consumers 
are reading the back of packages now more than ever 
(Abrams, 2019)

Strong acceleration of long-haul operations by low cost 
carriers over the last 5 years

Long-haul low-cost operations are fairly concentrated 
today, largely on routes within Asia Pacific and across the 
Atlantic, with about 70% of the seats offered by LCCs (on 
routes over 2,500nm) on these flows. This concentration 
and the relatively small share of overall seats offered 
suggests there is still opportunity to grow.

(OAG, Airbus GMF, Business models defined based on 
2017 operations)

Opportunity:

A digital sales strategy to enable convenience for 
customers in order to sell and also empower fast growth 
and scaling up with digital technology

Opportunity:

Using technology to enable personalisation in order to 
create/sell a product that is foremost convenient
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rules & regulations

environment

Automated security

sustainable awareness

econvenience

ethical consumerism

eco-compensation

local
production

reusable plastic

limited airport 
capacity

technology

streaming services

VR/AR

AI

profiling

voice recognition

digital connectivity

e-commerce

Ethical consumerism continues to be a growing trend. 
Once upon a time, environmental concerns had an 
increasing influence over consumer choices. Whilst 
aviation’s contribution to climate change has largely 
been addressed, this kind of ethical consumerism was 
the start of the trend that now focuses on such issues 
as the preservation of local cultures and livelihoods. 
In addition, with wide-spread economic development 
across the planet the definition of ‘rights’ has been 
expanded to include things like annual vacations and 
minimum lifestyle standards.

(IATA, 2011)

Trend: Econvenience

A divergence of this behaviour is Econvenience, 
which is lifestyle that consists of consciously choosing 
environmentally friendly options, if accessing it does not 
require excessive/undue effort for the consumer (Trend 
One, 2017). 

Local love is also a mindset which is consistant with this, 
where consumers would rather opt for locally sourced 
products for reasons both related to the local economy 
and the implied positive environmental impact (Radius, 
2014).

Eco-conscious consumption, hyperlocal food, ethnic 
cuisines, nutritious snacking, fresh, organic and healthy

(KMPG, 2016)

Forbes:

1. The E-commerce Experience will Transcend The 
Screen. 

In addition to delivering an experience through all screen 
types, future experiences will be delivered through new 
touchpoints such as voice, wearables and kiosks. For 
example, Staples now has AI-powered product search 
on touch-screen kiosks in their stores.

2. The E-commerce Experience will be More Personalized

While this has been a buzzword for decades, the next 

wave of personalization will do a much better job of 
predicting needs. Each individual will get a different 
experience based on geography, searching history, 
past behavior, etc. When you walk into a store, a 
salesperson can intuit a lot about you. The future of 
e-commerce will use technology to do the same thing 
… smarter technology that provides a better experience. 
For example, many search functions on retail sites are 
terrible. If you put in “shirt dress,” the search function will 
read dress shirt the same as shirt dress. Yet a salesperson 
would know the difference. We have technology that can 
tell the difference and this will only continue to get better.

(Whitler, 2019)

Four technology-driven megatrends: Autonomous 
driving, Connectivity, Electrification, Shared mobility

Finally, the four megatrends influence customers’ 
mobility habits. Customers are beginning to demand 
innovative and individualized products, such as pay-per-
use mobility packages or mobility as a service (MaaS), 
that integrate different modes of mobility according to 
indivi- dual needs. Furthermore, customer demand for 
sustainable mobility products is rapidly increasing. 

(McKinsey, 2019)

Opportunity:

A personalised experience to reduce excess such as 
unnecessary materials or products that are included 

In 2050, safety and security are still top priorities for 
passengers, but the increasingly rare nature of safety 
and security incidents means that these priorities are 
less frequently reinforced. Safety in particular is less of 
a concern, as automation and new technology have 
continued to revolutionize safety standards. The same 
technology has meant that reliability is also something 
that plays a decreasing role in consumer choice, given 
that flights are almost always on time and are almost 
never cancelled. There are still sporadic security threats 
regarding air transport, but these threats have gradually 
decreased over the past 40 years, again due in most part to 
technological advances that have improved the screening 
and tracking of passengers and cargo.

(IATA, 2011)

In mature markets like the US several analyses have 
identified a large backlog in airport investment, leading 
to increasing capacity constraints. In growing markets 
like the Middle East, aggressive public investments in 
airport capacity have been a major driver in attracting 
travel volumes.

(IATA, 2011)

more and smaller seats 
due to airport slots
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To gain insight into the main concerns of cabin 
crew regarding in-flight dining without laying 
the emphasis too much on past experiences 
and the current cabin environment, their 
perspective is captured by a co-creation 
session. This session is set up to gather input 
from various experts, to collect and cluster their 
perspectives into guidelines for the conceptual 
phase.

The creative session’s main topic ‘How do we 
feed an entire aircraft in 2050?’ was subdivided 
into two challenges. 

• [sustainability] Food, food waste and 
waste deriving from service/packaging 
etc. is playing a crucial role in sustainability 
and in the airline industry. On average, 
a passenger produces 1.43 kilogram of 
waste per flight, which goes to landfill. 80% 
of a flight’s waste derives from the cabin, 
consisting of single-use plastics as cutlery 
and cups. How can we feed a plane full of 
passengers, wasting nothing, but ensuring 
an excellent service?

• [food experience] On a long-haul flight, 
people tend to experience a positive peak 
in their emotional curve when they go 
for a walk or are being served food and 
beverages. Convenience is the future, how 
can we feed all pax enabling a flexible way 
of in-flight meals, providing a customised 
experience?

î Co-creation
The very literal meaning of co-creation is: 
together (co-) make or produce something 
(new) to exist (Koning, 2017). Now, in this 
session, participants contribute by offering 
their expertise and knowledge as a resource. 
These experts invited to co-create were 
representatives from Safran Cabin Design 
and KLM Inflight Services. They were given 
a sensitizing question prior to the creative 
session, to trigger them about the topic.

‘Give an example of a public 
environment wherein you feel good/
positive.’

At the beginning of the co-creation, these 
examples are discussed and its reasons for why 
they are an environment to feel good/positive 
are listed of each example. Then, similar why’s 
of different examples are clustered into a set 
of ‘Golden Rules’, to serve as inspirational 
guidelines for the design of the aircraft interior 
system.

Food as a reward
Freedom

Diverse environment
Reason to come back

Pace: slowing down
Out of routine

Nature
Disconnecting

Solitude; being on your own (not alone)

C Crew perspective on 2050 (co-creation session)

For the ideation, the group was split in two 
groups of five, each group including at least 
one participant from Safran Cabin Design, 
KLM Inflight Services and a creative facilitator 
(from Delft University of Technology). Later 
on, the ideas are collected and presented. In 
total a number of 36 ideas were collected that 
represent the thoughts of eight experts about 
the future context of OS in the Flying-V.

The outcomes of this co-creation session are 
clustered in themes and several discussion 
points raised during the session are translated 
into the following learnings. The details of the 
created ideas are analysed more in-depth for 
the later design phase of the project.

• Cultural differences influence the needs of 
pax, making cultural customisation relevant 
to fulfill these different needs. For now, 
these needs are mostly demographically/
culturally different, but the differences 
are shifting because of globalisation. 
Future customer needs may no longer be 
demographically nor culturally bounded. 

• Passengers like control and being able 
to choose, giving them control would 
expectedly increase customer satisfaction

• Diversity (in customers/job; no flight is the 
same) and interaction are the most enjoyed 
aspects of their [cabin crew] work

• Continuous conflict between business and 
consumer; galley space for better customer 
experience and service vs. more profitable 
seats
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Past product

Onboard Services is a composite of products. 
For now, three key components are described.

Galley
The galley includes equipment with functions 
such as heating meals, preparing trolleys 
and storage of the large amount of food and 
drinks. Each galley is tailored to the airline’s 
chosen standardisation and mostly has an 
industrial, functional appearance, with little to 
no distinctive branding in sight.

Trolley
Trolleys come in different sizes since there 
are several standardisations. For different 
airlines, aircraft and cabin equipment 
manufacturers build different sizes according 
to the standardisation chosen by the airline, but 
needless to say, has to fit through the aisle of 
the aircraft.

Tray
The tray is mostly fully branded since this 
product is used by the passenger. It consists of 
multiple smaller dishes, cups and items such as 
cutlery, displayed at once, all to fit on the tray, 
which in its turn must fit the folding table of the 
aircraft seat.

Figure #
Galley of an Airbus A340-300 of Air Canada (Wikipedia, 2007)

Figure #
A common economy class meal tray of Singapore Airlines 

Deconstruction phase: old product

D Elaboration of ViP-method

Distribute food smell into 
airconditioning

Seasonal & cultural food 
linked to destination

Customised meals by 
labelling name of pax

Shared dining portions 
(for group seats?)

Pre-order meals with 
booking

Serve unique flavours 
which you can only taste 

in the sky
(increase umami?)

Live cooking

Refill possibility

Use lighting environment 
to enhance food 

experience (only during 
eating)

Flight-long food 
experience with small 

bites from start to finish 
#sushi #tapas

Refreshments at the 
entrance of the aircraft

AI predicts food wishes of 
pax

3D-printed customised 
food

Order your food from 
your seat

Various food courts

Divide cabin by themes 
instead of classes e.g. 

restaurant styles: Asian, 
Italian, etc.

Cabin with zones for 
different activities: 

working, relaxing, eating, 
bar, ...

Pre-distribute loaded meal 
or snacks

Bento box at your seat

Sushi belt Surprise menu for 
everyone

Serve food from a big 
pot, give pax the portion 

needed

‘Keep your cup’
No waste, take your 

plates/cups
Doggy bags Recycling stations/waste 

separation

Instant foods/frozen 
meals which do not need 

to be destroyed if not 
consumed;

Dispensers for drinks, less 
bottles & cans as waste

Sealed food that can be 
returned or put at a self-

service point

% discount if not ordering 
food (during booking)

Fully customised food
(pre-boarding)

Pre-flight food at gate

Edible packaging

Buffet like Febo

Capsule food
Data-driven offer (date 

from hotels, food delivery, 
previous flights, pax)

Limited catering stock

Customisation

Customer 
Experience

Process/airline 
operation

Flexibility

Food consciousness

= requiring specific interior/
standalone food conceptANALYSIS OF CO-CREATION IDEAS



17

pa
ge

A
PP

EN
D

IX
 

D
  

• 
El

ab
or

at
io

n 
of

 V
iP

-m
et

ho
d

16

page
Aircraft Interior System

s for the Future O
nboard Services in the Flying-V

Future context

With the key takeaways of the future analysis 
combined, a possible future context is 
described. This context is based on a few 
clusters of takeaways that derive from the 
conducted research. 

In 2050, the customer journey is smooth and 
seamless from check-in to boarding due to 
connectivity and real-time optimisation of 
the process and operation by the airport and 
airline.

In this world of digitalisation, it is most likely 
that we become fully empowered by the 
possibilities of digital. As stated before, the 
number of aircrafts with digital connectivity 
is skyrocketing and expected to be tripled 
from 7.284 aircrafts in 2017 to 23.100 in 2025 
(Airbus, 2018). And as aircraft connectivity 
rises, not only the cabin environment becomes 
connected and smarter, data of the flight and 
meal service can be analysed and predictions 
can be made in order to improve the availability 
and variety in the assortment onboard.

From a consumer’s perspective, one important 
digital empowerment is control, or at least 
feeling a sense of control. With digitalised 
tools and services, consumers have control 
and flexibility when to use, access, adjust, 
etc. the product. This flexibility is core in future 
consumerism. Having the ability to customise 
the product, consumers take a more active role 
by creating their own ideal user experience 
which fits their personal needs.

For many cabin crew, the satisfaction of their 
job lies within the diversity and interaction 
among passengers, especially for employees 
of customer-centered airlines. With passengers 
more in the active role, the approach of the 
customer service may change. 

Adding flexibility to the future flight experience 
does not only benefit the passenger and airline 
review, the in-flight food service can also 
reduce its food waste  since the passenger can 
now fulfill its nutritional needs corresponding 
to the appetite and takes away the event of 
rejecting a meal.

Past interaction

During a long-haul flight, the process of serving 
one or two hot meals on a tray in economy class 
has evolved in a completely pre-arranged and 
routine-based procedure, leaving little room 
for exceptions or variations. Depending on the 
airline and time of the day, the tray is usually 
filled with three or four courses. In the narrow but 
fully loaded galley, the cabin crew prepares for 
meal service by heating up the meals and make 
the trolley ready. Handling the equipment may 
sometimes be complex due to lack of space or 
numerous user steps. Doors come for instance 
with double latches to secure safely, making 
it difficult to use. The aisle of the conventional 
aircraft is equally narrow and a fully loaded 
trolley can weigh about a hundred kilograms. 
With a trolley and two cabin attendants blocking 
the narrow road and perhaps a twohundred 
more passengers to serve, interaction/use of the 
trolley may be somewhat hasty and difficult: the 
opposite of a desired smooth flow of serving. 
It can result in impediment to the customer 
service, while this service is one of the most 
valuable interactions for both passenger and 
cabin crew.

For the passenger, the combination of the 
folding table, meal tray and neighbours 
altogether in the same small space, can be 
overwhelming, causing negative emotions.

Past context

The products inside the aircraft have 
underwent little developments in comparison 
to the developments the world outside the 
aircraft have seen. As long as aircrafts are built, 
the industry has been efficiency-focussed. 
This would explain the industrial process 
and way of working in an aircraft interior, 
which is rather engineered than human-
centered designed. Whilst being subject 
to process and engineering, it has become 
fundamentally restricted by a system that has 
barely changed since the 1960’s. The process 
of the meal service in economy class is a fixed 
schedule with little to no room to adapt to the 
different needs of passengers. Passengers do 
not consume the meal entirely or not at all, 
because they have had enough, dislike the 
quality or simply have no appetite (yet), while 
meal service plays a crucial role in the overall 
flight experience. Except for that, this results 
in a considerable amount of food waste too. 

past interaction past context Designing phase: future context
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Future product

To design for this, the following product 
qualities will be taken into account that reflect 
the vision and interaction.

Product qualities for ‘comfortable’
natural
recognisable

Product qualities for ‘accessible’
light
calm

Product qualities for ‘delightful’
remarkable
balanced

VISION STATEMENT

Although the original idea of the ViP 
methodology uses an interaction statement 
to facilitate the design project, the method is 
now mainly used to compile a future vision 
statement at first, and then completed with an 
interaction statement as an additional tool to 
help expressing the desired design goal. 

The future vision statement remains leading in 
the entire project.

THE FUTURE IS CUSTOM-MADE
Design an interior system for serving 
custom-picked meals which can be provided 
at flexible times to passengers for an 
improved food and flight experience.
...and supports interaction
...and supports efficiency in terms of 
sustainability and use of space

Future interaction

Within this envisioned context, the role of the 
passenger and cabin crew will most likely be 
affected and more importantly, the interaction 
between each other. The next interaction 
statement is proposed to help steering towards 
the desired future context.

INTERACTION STATEMENT

“During the flight, I want passengers to feel at 
ease as if they are having dinner at a friend’s 
place, where they can find their way to the 
kitchen on their own initiative.”

In other words, during the event of meal 
service, passengers should feel comfortable 
and welcomed as a guest, but its environment 
should empower the passenger to be helpful 
as well, by taking initiative themselves and 
relieve the host - the cabin crew - a little.

The interaction should be characterized with 
‘comfortable’, ‘accessible’ and ‘delightful’, as a 
dinner should be.

future interaction new productfuture context
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III. AIRLINE OPERATION

[1] Ecosystem fit
(0-1 fit; 1-2 fit; 2-3 fit; 3-4 fit; 4-5 fit) 
The system should fit within the operational 
environment of the meal preparations and 
turnaround: loading and linking, transport and 
cleaning.

[2] Cabin crew workload 
(0-1 workload friendliness; 1-2 friendliness; 
2-3 friendliness; 3-4 friendliness; 4-5 workload 
friendliness) 
The workload of the cabin crew is lower, if not, 
at least equal to the current situation and must 
fit within the routine of other processes to be 
performable in order to maintain an optimized 
customer service

[3] Efficiency 
(0-1 efficiency; 1-2 efficiency; 2-3 efficiency; 
3-4 efficiency; 4-5 efficiency) 
The way of working should be smooth, 
intuitive and minimizing work pressure and 
customer dissatisfaction with an effective and 
efficient meal system

I. CUSTOMER EXPERIENCE

[1]  Level of time convenience 
(0-1 flexibility; 1-2 flexibility; 2-3 flexibility; 3-4 
flexibility; 4-5 flexibility) 
The meal service gives the passenger 
sufficient flexibility and control to choose a 
preferred moment for having a meal onboard

[2]  Level of food customisation
(0-1 customisation; 1-2 customisation; 
2-3 customisation; 3-4 customisation; 4-5 
customisation) 
The passenger could make various choices 
to adjust the food experience to personal 
preference and appetite

[3] User friendliness 
(0-1 friendliness; 1-2 friendliness; 2-3 
friendliness; 3-4 friendliness; 4-5 friendliness) 
The workload to obtain a meal should be 
performed with ease and with as less effort as 
possible for the passenger

[4] Ergonomic advantage 
(0-1 stimulation; 1-2 stimulation; 2-3 
stimulation; 3-4 stimulation; 4-5 stimulation) 
The meal system stimulates the passenger’s 
perception of the food (by either comfort, 
distraction, entertainment,) giving the 
passenger a positive emotion

[5] Service 
(0-1 interaction; 1-2 interaction; 2-3 interaction; 
3-4 interaction; 4-5 interaction) 
The cabin crew is supported in their 
interaction with the passenger to provide an 
optimized service

II. SUSTAINABLE/CONSCIOUS

[1] Reduction of food waste 
(0-1 reduction; 1-2 reduction; 2-3 reduction; 
3-4 reduction; 4-5 reduction) 
Probability of food waste in the meal service is 
reduced to a minimum

[2] Disposables 
(0-1 reduction; 1-2 reduction; 2-3 reduction; 
3-4 reduction; 4-5 reduction) 
The use of disposables is minimized (~by 
reduction of these items or replacing them 
with reusable equipment~)

[3] Space footprint 
(0-1 space efficiency; 1-2 space efficiency; 2-3 
space efficiency; 3-4 space effiency; 4-5 space 
efficiency 
The required space that is designated for 
meal service is as small as possible in order 
to obtain high efficiency in use of space and 
smaller footprint

E Concept evaluation table
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4. Canteen shops

A canteen gives passengers the opportunity to 
get their preferred food on the spot. Cabin crew 
can serve rows of passengers from behind a 
bar and put the right amount of food on a plate 
(direction 4-A). Obviously this requires a larger 
space for service and above all, an accurate 
prediction of demand, in order to prevent food 
waste. Passengers can visit the canteen per 
row or per selected timeframe. Alternatively, 
passengers indicate their meal choice prior to 
the flight and are served according to their pre-
order (direction 4-B).

5. Buffet

A self-service buffet would give the most 
freedom in food choice. Passengers can 
customise their plate in a great variety of 
ingredients, dishes and portion size. For a 
smooth rotation and passenger flow, it is highly 
necessary to divide passengers in timeslots.

6. Vendor service

Similar to the conventional meal service trolley, 
this 'vendor style’ cart will be going around 
during the flight to serve passengers. Contrary 
to the conventional concept, the aim is to 
continuously serve small dishes in frequent 
rounds during the flight, allowing passengers 
to choose their preferred moment to eat and 
vary in amount and choice of food.

Yet, this concept direction may cause an unusual 
and unequal consumption among passengers 

when, in fact, it is a buffet that comes to you 
and food is continuously served whilst being 
seated.

Again, drinks can be served separately at a self-
service beverage station, in order to encourage 
physical exercise among passengers and 
simultaneously reduce the workload that has 
increased due to the multiple vendor rounds. 

The six concept directions are discussed below.

1. Cabin crew service at your seat

Pre-ordered meals can be served to passengers 
while in their seat, which would mean that the 
level of interaction with the cabin crew will be 
equal to the conventional way of service. Pre-
ordering prior to the flight, for instance during 
booking, could give passengers a larger variety 
to choose from and provide them freedom to 
customise their meals (direction 1-A). Instead of 
serving in seat order, pre-ordering meals could 
also allow passengers to choose a specific 
timeslot during the flight wherein they wish to 
be served (direction 1-B). This would require 
loading of meals in chronologic order of the 
timeslots instead of seat order. Passengers 
who have not pre-booked their meal service 
or only selected the timeslot but not the meal, 
can choose from the available offer on board 
(direction 1-C). This can be a data-based offer 
in order to predict the demand.

Drinks can be served separately at a self-
service drink station, encouraging passengers 
to stretch their legs and walk as well. It would 
also compensate the added workload that 
is needed to serve passengers in multiple 
timeslots.

2. Anytime self-service galley

An anytime self-service point allows passengers 
the great flexibility to either collect their meal 
whenever they desire to, or, at the time they 
have opted for. This self-service point, in the 

form of a vending machine or unmanned 
shop, could offer diverse meals simultaneously. 
Passengers  can obtain one dish or even try 
multiple dishes (direction 2-C). Alternatively, 
passengers can pre-order their meal prior 
to the flight and collect this customised meal 
whenever they wish at the machine or shop 
(direction 2-B). However, this would mean 
that a system is required to keep meals either 
hot and/or cool for consumption. Also, if the 
meals are kept cool, this would require (plenty 
of) passenger-friendly ovens to allow them to 
reheat their meal themselves (direction 2-A). 
Furthermore, this system may require a refill 
operation to serve a second meal type, e.g. 
breakfast dishes.

Next, drinks can be available in another self-
service galley.

3. Takeaway

This concept direction allows more interaction 
with the cabin crew, while still operating in 
a self-service environment. At a designated 
'takeaway' galley, passengers can come and 
get a customised meal during the selected 
time frame, which is assembled and prepared 
by the cabin crew (direction 3-A). It would allow 
passengers the flexibility to order the dish 
they like and customise their meal experience 
on board according to their real-time needs. 
Again, passengers could also collect their pre-
customised meal that they pre-ordered during 
booking (direction 3-B).

F Concept directions
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Left: ideation sketches that form 
the base of the clustering into six 
concept directions described earlier.

A preliminary sketch of a cabin attendant's journey for 
one of the concept directions (6).
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G Rubric tool
THE FUTURE IS CUSTOM-MADE
Design an interior system for serving custom-picked meals which can be provided at flexible times to passengers for an improved food and flight experience.
...and supports interaction
...and supports efficiency in terms of sustainability and use of space

I-A I-B I-C II-A II-B II-C III-A III-B IV-A IV-B V VI
Crew service / 
they come to 
you

Crew service / 
they come to 
you

Crew service / 
they come to 
you

Self-service Self-service Self-service
‘Self-service’ 
(You come to 
them)

‘Self-service’ 
(You come to 
them)

‘Self-service’ 
(You come to 
them)

‘Self-service’ 
(You come to 
them)

Self-service COMBINED

Pre-ordered 
complete meal 
served at your 
seat

Pre-ordered 
complete meal 
served at your 
seat during 
selected 
timeslot

Data-based 
meal offer at 
your seat 
during timeslot

Pre-ordered 
meal heated by 
yourself

Pre-ordered 
meal at self-
collect machine

Data-based 
predicted 
complete food 
offer available 
(first come first 
serve)

Pre-ordered 
complete meal 
is prepared 
(heated) at 
manned ‘take-
away’ station

On-demand 
ordering and 
preparation at 
manned ‘take-
away’ station

Grab a pre-
ordered meal 
during timeslot

Grab a meal in 
canteen during 
timeslot

Buffet where 
you can freely 
eat during 
assigned 
moment in 
combination 
with anytime 
drinks (also 
self-service)

Frequent 
rounds of (hot) 
side dishes 
trolley with self-
service drinks

I. CUSTOMER EXPERIENCE
1. Level of time convenience (0-1 
flexibility; 1-2 flexibility; 2-3 
flexibility; 3-4 flexibility; 4-5 
flexibility)

1 2 2 5 3 5 4 4 4 3 3 4

The meal service gives the 
passenger sufficient flexibility and 
control to choose a preferred 
moment for having a meal 
onboard
2. Level of food customisation (0-1 
customisation; 1-2 customisation; 
2-3 customisation; 3-4 
customisation; 4-5 customisation)

3 3 3 3 4 3 3 4 4 4 5 5

The passenger could make 
various choices to adjust the food 
experience to personal preference 
and appetite
3. User friendliness (0-1 
friendliness; 1-2 friendliness; 2-
3 friendliness; 3-4 friendliness; 
4-5 friendliness)

4 4 4 3 4 3 3 3 3 5 5 5

The workload to obtain a meal 
should be performed with ease 
and with as less effort as 
possible for the passenger
4. Ergonomic advantage (0-1 
stimulation; 1-2 stimulation; 2-3 
stimulation; 3-4 stimulation; 4-5 
stimulation)

1 1 1 3 2 3 3 3 4 4 4 2

The meal system stimulates the 
passenger’s perception of the 
food (by either comfort, 
distraction, entertainment,) giving 
the passenger a positive emotion
5. Service (0-1 interaction; 1-2 
interaction; 2-3 interaction; 3-4 
interaction; 4-5 interaction)

3 3 3 1 2 1 2 5 2 4 1 5

The cabin crew is supported in 
their interaction with the 
passenger to provide an optimized 
service

Subtotal of Customer 
Experience 2,714285714 2,857142857 2,857142857 2,714285714 3 2,714285714 2,857142857 3,857142857 3,142857143 4,142857143 3,428571429 4,428571429

II. SUSTAINABLE/CONSCIOUS
1. Reduction of food waste (0-1 
reduction; 1-2 reduction; 2-3 
reduction; 3-4 reduction; 4-5 
reduction)

2 3 3 5 4 3 5 4 5 2 1 2

Probability of food waste in the 
meal service is reduced to a 
minimum
2. Disposables (0-1 reduction; 1-2 
reduction; 2-3 reduction; 3-4 
reduction; 4-5 reduction)

1 1 1 1 2 1 1 2 2 5 5 1

The use of disposables is 
minimized (~by reduction of these 
items or replacing them with 
reusable equipment~)
3. Space footprint (0-1 space 
efficiency; 1-2 space efficiency; 2-
3 space efficiency; 3-4 space 
effiency; 4-5 space efficiency

3 3 3 4 3 5 2 1 2 3 3 4

The required space that is 
designated for meal service is as 
small as possible in order to 
obtain high efficiency in use of 
space and smaller footprint

Subtotal of 
Sustainable/Conscious 2 2,333333333 2,333333333 3,333333333 3 3 2,666666667 2,333333333 3 3,333333333 3 2,333333333

III. AIRLINE OPERATION
1. Ecosystem fit 1 2 2 5 2 4 5 4 4 5 5 3
The system should give the 
passenger sufficient flexibility and 
control to choose a preferred 
moment for having a meal 
onboard
2. Cabin crew friendliness (0-1 
friendliness; 1-2 friendliness; 2-
3 friendliness; 3-4 friendliness; 
4-5 friendliness)

3 2 2 3 4 4 3 1 4 2 3 2

The workload of the cabin crew 
must fit within the routine of other 
processes and should be 
performable with ease in order to 
maintain an optimized customer 
service
3. Efficiency (0-1 efficiency; 1-2 
efficiency; 2-3 efficiency; 3-4 
efficiency; 4-5 efficiency)

2 3 2 4 5 4 3 1 4 1 1 4

The way of working should be 
smooth, intuitive and minimizing 
work pressure and customer 
dissatisfaction with an effective 
and efficient meal system

Subtotal of Airline Operation 2 2,333333333 2 4 3,666666667 4 3,666666667 2 4 2,666666667 3 3

TOTAL SCORE 2,571428571 2,785714286 2,642857143 3,428571429 3,571428571 3,428571429 3,214285714 3 3,642857143 3,571428571 3,285714286 3,785714286
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The NIOSH-formula is an international method 
that is used to calculate the recommended 
maximum weight to lift in certain labour 
circumstances.

The outcome of this calculation is based on an 
estimation of the position and work situation. 
Since it is an estimation, the simplified formula 
is used. Note: the formula is written in Dutch.

The following posture is assumed in the NIOSH-
formula:

H NIOSH-formula Each meal content is estimated to be 
approximately 300 grams. A box with 
24 courses weighs 7,2 kilograms. The 
calculation weight is multiplied by a 
rough safety factor of two. 

There is minimal distance in the 
galley possible when lifting a box.

The last boxes at the bottom are 
lower to reach.

The boxes that need to be loaded 
are next to the person. Behind the 
person is no space available.

The boxes are shoved into the fridge, 
which is a short distance from where 
the person is standing (right in front 
of the fridge).

25

It is estimated that a fridge can be 
loaded in approximately 5 minutes.

The boxes are assumed to be 
transported from caterer to the 
aircraft with a movable cart/robot for 
an easy and fast loading process.

5 out of 8 working hours is estimated 
to be intensive labour, deducting 
transport time and other tasks.
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I Appearance test

A different appearance enables a clear 
distinction between the galleys, so it becomes 
obvious to passengers that they have different 
purposes: self-service or crew usage. It 
is important that the self-service usage is 
understandable for passengers and therefore 
reflect the stated interaction vision of this 
project: During the flight, passengers can feel 
at ease, as if they are having dinner at a friend’s 
place, where they can find their way to the 
kitchen on their own initiative. 

The following product qualities are described 
and used as a benchmark for the product 
interaction.

Product qualities for ‘comfortable’
natural
recognisable

Product qualities for ‘accessible’
light
calm

Product qualities for ‘delightful’
remarkable
balanced

To meet the corresponding product qualities 
of this vision, a wooden cabinet style is chosen.

Goal

The design is evaluated among participants to 
see if this sparks a more accessible feeling for 
its users.

Method

Three designs with a variation in its wood 
appearance is tested by means of a 
questionnaire. The respondents had to rate 
each design variation on its recognisability, 
accessibility, comfortability and welcoming 
appearance, using a 5-point Likert scale. 
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Results

The questionnaire is filled in by 58 participants, 
varying in their age between 20 and 72 years 
old.

The third appearance in grey scored the lowest 
in every aspect, so wood can be considered as 
a contributing factor to the product quality. The 
second design was rated higher than the first 
appearance and therefore selected to proceed 
with. 

Discussion

The design was shown in isolation and not 
placed in the aircraft interior. Therefore, 
additional contextual testing should be 
conducted to re-evaluate the first and second 
design variations as a first impression when 
boarding the airplane. 
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J Technical drawings
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These are outline dimensions and serve as an indication. Therefore 
these drawings are not meant for production.
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Method

The onboard scenario of the passenger's 
inflight meal service is simulated step by step in 
a digital questionnaire. Each step of the service 
procedure is shown in images and descriptions. 
The progress of the questionnaire depends on 
the participant's choice, similar to reality when 
choosing a meal (or not). 

K Validation of the passenger journey

First, participants are explained that the screens they see are 
displayed in front of them while they are imagining themselves 
onboard of a flight.

The participant/passenger receives a notification whilst watching a 
film.

The participant/passenger can choose to have a meal or to skip this 
round in the questionnaire.

The participant/passenger is shown the meal selection menu if they 
chose for having a meal.

The participant/passenger can opt for an additional starter.

In a while, the starter and main course are served successively.

The participant/passenger receives a notification for the dessert and 
can once again choose to have it or not.

The participant who supposedly dismissed the first meal round, 
will receive this notification and then be redirected to another 
notification to have a meal during a later, second round.
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Results & analysis
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Score given on 5-point Likert scale where 1 means 'Strongly disagree' and 5 means 'Strongly agree')

Score given on 5-point Likert scale where 1 means 'Strongly disagree' and 5 means 'Strongly agree')

Score given on 5-point Likert scale where 1 means 'Strongly disagree' and 5 means 'Strongly agree')

Score given on 5-point Likert scale where 1 means 'Strongly disagree' and 5 means 'Strongly agree')

Score given on 5-point Likert scale where 1 means 'Strongly disagree' and 5 means 'Strongly agree')
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Age Rating What do you think of interacting with an autonomous food cart that brings you a meal or collects waste?

27 3
I don't have a strong opinion on this. It would be slightly more awkward with a cabin attendant bringing food (as you stare straight ahead while he/she sets down your 
food etc) but I don't really mind either I would think.

25 2
Sitting in the middle seat might make this difficult. Is someone going to take my food? I think bringing food will be ok, but prefer human interaction,. Autonomous 
waste collection sounds great. It always felt weird for a person to take the waste from me. More of a robot job

31 3
I would miss a personal touch and the chance to ask further questions, furthermore it means you are probably dependent on the passenger closest to the aisle. 
Personally I would not like to be that person having to handle others random food times and plates, but that might be solved or it will only be applied In higher classes. 

25 3
It is not very personal, like when the cabin crew gives you a plate en wishes you to enjoy your meal. But I think it is very efficient and you don’t have to wait for a long 
time

25 4 Futuristic, would be nice. But I would also prefer the option that a cabin attendant comes by and asks if everything is ok. 

31 4

Is it (more) convenient to grab the food (drinks?) myself? Will I not to be consumed by the movie to miss the cart or cause delay? Having a button to summon the cart 
to collect waste would be a nice feature. To replace and improve the current system needs a lot of testing. It probably won't work with too many people and long 
flights.

24 3 I'm afraid of losing the human interaction. The sevice appears to become less personal. 
36 5 Bring me a meal
24 1 There is no interaction anymore. I like to have some contact with the flight personnel.
25 2 Just fine, but a real person would feel more luxurious, more possibilities to ask about the the food (is it vegan, is it but free etc.)  or simply a napkin.

25 2
I always feel like getting my food brought to me by a human is fancy. Like sitting in a restaurant. I feel like this is lost with a serving robot. Additionally, if I have to 
reach over people to grab my meal from the autonomous cart, or needed to let the people next to me grab it for me, I would be quite unhappy.

24 3 Efficiënt but also takes away some of the luxury feeling you have when a steward or stewardess gives the service with human interaction

24 4
I have no clear idea of what this interaction would look like. I think it might be nice if the cart speaks your language. This would be nice to hear after being abroad and 
could positively contribute to the experience.

25 3
It would really depend on how responsive the cart is. It would be really annoying if the cart is not aware enough of what is happening and drives away before you are 
done. Also it is diminishing the feeling that as a passenger you are really special. (though that feeling is gone since the 80s I guess.

24 2 I think I prefer personal interaction with a human flight attendant. In case of any question and it would feel more friendly
34 2 Inflight experience will be less than with a stewardess. Also, if you're not next to the aisle, you would have to ask your neighbour to handover your food.
24 2 Ik zou de steward missen want ik mijn eigen zorgen die voor een betere sfeer
61 4 seems convenient. would like to have influence on the tme between the courses
59 4 Nice innovation

28 4
I think it definitely has benefits and it’s practical. However, I do think that especially for longer flights sometimes it’s nice when the flight attendant comes, even 
sometimes makes small talk. If not done properly it could end up being a “cold” experience.

24 4
I think for people who like human interaction would find it disappointing, but at the same time I think everyone would think that it is really cool and futuristic (especially 
in the beginning)

24 3 Interesting from a technological perspective, though might make the experience feel more like an assembly line than a restaurant.
45 2 make me feel experiences in fast food ticket machines 

26 3
lijkt me lastig om dit te doen, aangezien je eigenlijk altijd zo snel mogelijk van je afval af wilt. En vaak als je in een film zit valt zo een wagentje niet echt op, en op dit 
moment is er dan nog een stewardess die je aantikt en je spullen dan alsnog meeneemt 

44 4 very high tech 
40 4 Good ideas
27 5 Great 

25 4
I would support this idea. Sometimes it can be a bit noisy in the cabin and it might be harder to get the flight attendant's attention. I believe that a cart would improve 
the experience, as long as my neighbours (if I'm in the middle seat) would be willing to hand me my dinner :) 

58 4 This is great but very much depend on the time required for the interaction.

23 4
An autonomous food car seems fine, but I wonder if I would still have the possiblity to ask for anything else/something specific to the car as well or if there will still be 
a steward who knows what to do directly 

26 4 Could make it less complicated, if every passenger has access to the hallway. If you have additional special wishes though it gets complicated again.
54 5 Satisfy consumer s expectation 
24 3 How can it reach across the 3 seats. How does noone steal my meal. I don't hate it I think it's a bit more complicated than having a stewardess do it. 
26 3 I wouldn't have any problems with that
25 2 In case of collecting waste I would not mind interacting with an autonomous cart. Though, in case of serving meals, it would feel a bit impersonal.
48 4 This is flexible choose the moment to having a meal
55 4 It’s good if the cart works in reasonable time . 
30 2 Loss my appetite 
30 3 I think it's very efficient
28 4 If I don’t need to ask help from my neighbor is good. But if I need to ask for help/pas other people, it would not be nice. 

49 3
It depends on the space it needs in the aisle. If people can still pass to go to the toilets it would be an improvement.  Also it must be very clear to whom it delivers. 
You don't want people grabbing each other's meals or getting confused.

68 4 good idea
71 3 Not really different from a purser
24 5 Fun and innovative.
34 4 That would be nice
69 3 Ok
72 3 I agree, because it is more efficient
59 4 If it can talk or communicate for whom the meal is so there is no misunderstanding, it should be fine!
25 3 It would be nice and perhaps less intrusive than cabin crew. On the other hand, it increases the barrier for asking cabin crew for specific service like an extra tissue. 
25 4 Seems like a fine solution :)

24 3

Seems like an interesting idea but I can imagine it might pose several operational problems; do you have multiple meals in each cart or do you let them drive back 
and forth? If so, people would have to collect the right meal which can and will go wrong and letting carts drive back and forth can result in crowded alleys. What 
problem is the autonomous cart solving?

26 3
For waste it is definitely better, I would usually feel bad when somebody has to touch and collect my waste. For food I would like the personal touch of an attendant a 
bit more.

37 4
I suppose it is more convenience, than interacting with a cabin attendant, who has a limited time per passanger. As long it is clear where or how to take your food and 
to leave your waste from the autonomous food cart.

25 3
I do really like having the comforting interaction with a flight attendant, as a flight is ultimately quite boring. However, if you could summon the cart to get rid of your 
waste that would be really nice, now often you have to keep your waste for a long time.

25 2 I’m not convinced yet. I think I would prefer a person 
23 4 I think this would be user-friendly, but I also doubt the reliability a little.
20 3 Strange and impersonal but could be much more practical than a human interaction
34 5 Good

What do you think of this 'warning'?
I would be slightly confused. I guess I cannot go to the restroom when my neighbour is having a meal, 
which I understand. But, it seems a bit weird that I get a message about someone else's meal. I would 
get the feeling that suddenly something is "expected" from me, for something I'm not really involved in. 
It would also seem a bit awkward to be notified by something my neighbour does while he sits next to 
me. I can imagine the moment that I get a notification, he sees that I'm reading it, and now the 
awkward moment of "will he do something or not" arises. *
Pleasant, as I now know that I can’t get out of my chair the next 30 minutes because the neighbour is 
eating *
Unnecessary, I can wait until my neighbour is finished. This is already the second notification during my 
film *
Te opdringend, ik zei net dat ik mijn film wilde kijken *
I like it. Good way to remind the passenger that it could be complicated to move while the neighbour is 
getting food. Whithout, one one could be annoyed later. *
In order to avoid distributions *
intimidating *
It is good to be warned about this *
Toch een beetje storend *
Just as with my previous answer I would probably ignore it - if I am arriving in 8 hours, at 8 in the 
morning, I will try to sleep now! *
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Score given on 5-point Likert scale where 1 means 'Strongly disagree' and 5 means 'Strongly agree')

Score given on 5-point Likert scale where 1 means 'I do not like it at all' and 5 means 'I like it very much')
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What do you think of self-service beverages? What features are necessary to enjoy a refreshing drink? Concerns Direct action points

Nice that you don't have to wait for or ask a cabin attendant. I would like some options (cold water, maybe some soda, tea, coffee). *
Being able to drink coffee at the spot would be great. You don't want to spill something while walking back to your seat. Also small volumes available so you  don't need to 
go to the toilet that often. Also options for bottles with caps so you can keep it for later

Drinking area; small volumes and big volumes 
(bottles with caps)

I prefer them being brought to me, mostly because I don’t want to spill while walking and encounter turbulence or something. Spilling
You can drink whenever you want, that’s nice. But the path towards the machine has to be clear and easy. The machine itself has to be easy to understand. The drinks has 
to look fresh, like the oranges are just pressed and the coffee is made by a barista. Clear way

Nice to strech your legs and walk. Cups, different options to for drinks. Good coffee is important, no instant shit. *
To pay a lot of money for a flight and not to have service does not look like an improvement. Important features are enough space to walk (and stand/sit) to enjoy drink. And 
time efficiency can I quickly grab a drink and go back to my seat? Value for money Drinking area

Is fine, nice to be in control yourself. There should be space to stand around, maybe even a social chill area to stand for a whild * Drinking area
Is quite good 
That is nice! Coffee and a canned soda is a must. Some local drinks from the country that I am flying to would be cool! Local selection
Nice idea! I hope there will not be a long waiting line. Waiting time
They need to be quick, I would not like to stand in a line while on an airplane. They also need to be easily accesible, though that might be more of a seating design element 
(not having to climb over people to get a drink). I'd also like there to be some sort of option for spill proofing (like a cap for the cup, or some other solution) so I don't spill 
anything while walking back in a moving verhicle. Waiting time; window seat; spilling

I like the easy and speed with which you can order and recieve your beverage. Especially for simple drinks like coca cola or a coffee *
I think it would be nice to choose when you get a drink, but during mealtimes it might get busy and waiting in your seat for an attendant would be more comfortable than 
waiting in the aisle I think. To enjoy a nice drink there should be cups, possiby ice, a trash area and napkins Busy during mealtimes Napkins

It is a good way to get moving, I also like the idea of being able to do somethings yourself during the flight. *
Sounds nice, it feels like you have more control over the way you spend your flight. Sufficient space would be preferred in Rotherham to not make in uncomfortable *
Good idea, plenty of choices and user friendliness.
Handig, een kleine ruimte waar meerdere mensen even kunnen staan aan de machine om zo met elkaar te kunnen praten Drinking area
sitting at the window, it might be difficult to leave your seat, especially when your neighbour is sleeping Window seat
Nice innovatie although it  might cause a lot of walking in the  Traffic
Clean glasses, ice, perhaps some customizable options like special flavors unique to the airline Local selection
Wide variety of beverages
Fast service, short queues
good and casal to enjoy, but may always have a line of queue if not enough counter or wait for refill Waiting time
fast and easy ordering
the self service beverage machine should be fast and easy to use.  there should be enough selections for the people. 
Convenience, save times; coffee or tea or chocolate, these basic drinks must be required,
Good. User friendly 
I personally enjoy the self-service bars in long-haul flights. Especially during the "dark" hours where most of the passengers are asleep, this gives me the opportunity to 
stretch my legs and get some drinks/snacks without waking other passengers by interacting with the flight attendants. However, I am not sure whether this would be a great 
idea if this is the only way to get drinks throughout the flight. Especially at the start I believe that most passengers like to have a drink and prefer to have it served at their 
seat, at least I do. But for the remainder of the flight it's definately a great idea. I would just prefer to sit far away from this compartment, to avoid queues next to my chair. 
(like you sometimes have when people are waiting for the bathrooms, quite annoying) Noise close to buffet; not being served anymore
I prefer being served !
Good temperature, quality, affordable price
Personally, I like it because it triggers me to move on the plane which I consider important. For older people or disabled people it could be a problem though. Also I like to 
have free choice without being put on the spot. Features: You expect it to be cold and fully carbonized. Elderly
Good and easy-to-use 
UNLIMITED DRINKS! Also clean taps and cups are very important
I don't think self-service beverages are the way to go. Especially when everyone wants to get their beverages during meal-time. This would create inconveniences for the 
person next to you and/or lines at the machines. Waiting time; traffic during mealtimes
I would prefer self-servics beverages. Especially during long flights. Maybe a nice feature would be to have something to read in case the passenger finishes the drink at the 
self-service unit. Some flight information presented on a monitor perhaps. Something to read or watch at the buffet
This is more convenient for passengers 
I concern there is not too much choices of beverages Limited selection
Good idea. Unlimited drinks with different choice of alcoholic beverages 
It's a good idea.I think you need a good drink and a system user friendly
Lids and trays to avoid spills. Honestly the red/blue things looks as if they might fall during turbulence Spilling Lids and trays
Easy choice menu and easy user interface.  Press button with image of the drink of your choice or pick it up.
a clean environment and good instructions
Depends on the cabin lay out. If anyone can easily leave the chair, this is a great idea. But in a row of 3 chairs with only one galley, it is terrible. Window seat
Easy of use and diversity in choice
Hygene.if people cannot make a mess then that would be best. Cleaniness
You must not disturb your neighbour to much Window seat

I like self service beverages because I can drink on the moment I like to drink *
An area to have a drink while standing is relaxing during a long flight. Drinking area
Very good idea! Gives you an excuse to move a little and provides autonomy. Lots of people moving will not form a problem for the salad-bringin-'robots'? Traffic in combination with carts

It is nice that you can pick your own time for a drink. *
From a passenger perspective, this would be nice but again operational this could pose problems like line forming and crowded alleys. Can imagine this becomes especially 
crowded if you add autonomous carts to the formula. Will onlu work if the alleys in flying-V aircraft are significantly larger than current aircraft in my opinion. Otherwise you 
want as many passengers keeping in their seat as possible from operational perspective. Crowded alleys is already one of the main things frustrating me in a flight. Waiting time; traffic in combination with carts
Nice! It's nice that you can take a little walk, but it would be nice to not have people spilling hot drinks all over each other during the flight. Spilling
Simple interface and safety. It must be easy to get your choice and it should be safe (spill proof) to bring your drink back to your sit.
I love the idea of getting beverages whenever I want. Would it be free? (This also goes for the extra options with the meal, I mean, nice but hidden costs are not nice! ) The 
most important thing for me would be that I can leave my seat without bothering others. Social
Can be nice. Adds a sense of control. Do you have to stand in line to get a coffee in the morning? Waiting time
Convenient. Nice taste, short waiting time, enough choices.
A reusable cup for example, forthe whole flight. And an ice tray Reusable cup for the whole flight

Freedom, you have enough time to choose  your drink *
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Results & analysis

Method

The test simulates a journey through the 
operational steps of one meal cycle. The 
journey starts after take-off in the kitchen galley, 
from the perspective of a cabin attendant. The 
steps in the service are supported with digital 
interface illustrations that manage the meal 
service rounds.

The test is conducted with 28 various cabin 
experts from different companies.

L Validation of the system (cabin experts test)

The participant begins the first meal round and will see this screen 
in order to send the notification to passengers.

First, participants are explained that the screens they see are part of 
a digital system that manages the meal service.

The response is displayed as following. This is what the cabin crew 
has to prepare in galley D-2.

Once the meals are ready, they have to be loaded in the self-driving 
cart. The cart is activated and drives away.

Then, the participant/crew member sends a second notification to 
those who are having their meal now. According to the response, 
the crew loads the self-driving cart again with desserts.

N
um

be
r o

f r
es

po
ns

es
N

um
be

r o
f r

es
po

ns
es

N
um

be
r o

f r
es

po
ns

es

Score given on 5-point Likert scale where 1 means 'Strongly disagree' and 5 means 'Strongly agree')

Score given on 5-point Likert scale where 1 means 'Strongly disagree' and 5 means 'Strongly agree')

Score given on 5-point Likert scale where 1 means 'Strongly disagree' and 5 means 'Strongly agree')Illustration of the cart and supporting image of the kitchen galley for 
the question: What do you think of the position of the fridge, oven 
and workspace in the galley? The carts are stored underneath the 
workspace. How can it contribute (better) to your workflow?
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labor simus nem qui doluptae cuptat vendi 
corum, sequid min cor autatur sum eaquam 
liscium verorectis consed explique abo. Borem. 
Nam aliquuntia quam verfereped quatium 
quundellores di cuptatus non cum unt maio 
doloriorerum dolupta tiusape rnationem 
earumet erae et doluptin cus alibus, si am ilit 
eost aspiciis dolutem di debit entium fuga. Nam 
et lis a si to eum aut ut fugias nobitate verchil 
icabore perepudae debit quae conserum 
comnihillab ipsam repellam enis autatem at.
Il elendes doluptaessin nus rent ventem int 
exernat est, te pro corro dolupti santionet apel 
ipsantem sapidus doluptur?

Aciae laccus doluptaquis recum quam vende 
di dusapie ndestiu sdandae dolorestem 
voloritatum volo quassin issitat quiae eatiur? 
Omnim vellab invenis asperch ilibust, si 
autendunt.

Ilitisquiant re et offic teceatq uamusant fugia 
dio tem hilissition nonserum voles soluptas ne 
consequ isquaes torporu pturerio. Nequaer 
itatiis aliam lat maximin estiis dercipit ut odi 
corehendi res num que doloriberit voloris pero 
volor autem et quae et landucium fugias dist 
audaecabo. Illatiis si velliquae volores molupta 
tibus, et volut occum doluptae plitibus quo eos 

sent la volupitatem latatis molorem earibus.
Soluptate excest harumqu aecullupta con 
porem rem esequi andest arum, is esector 
ehentur sam init lit in rem rehentur?
Nemquunt, ne volum faccus, ulloriaes denis mo 
te aliquam explat.

Et ut laccatet voluptibus rae et volutat estiur 
simpos ut enimendusae pa vitio optas el 
ipsapere, officitate doluptas exerum aut alitiisi 
cor as eost, accum ilitia qui occum int aut aut 
audigen ditiscient inctatia que landest, velest 
omnis exeribus sim in cus.
Tiantotatur sit fugit, ommoloria non eventio 
nsequate si ad expliquam, aut etum, quam 
quiae porum est et qui cus commolo molorias 
eventus quia quam, quosaperiant modiore 
ex et reperuptas dolupitatia volupic ipsunt 
omnimpo rernam ium labo. Nempos eatis 
eosto ipsa corit latur molora cum enimus es 
quis unti ute vendebi tectis aut ullesed magnat.
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[4] Both options are helpful. Thing is where 
to stow waste and keep it safe in case of 
turbulence. 

Participant 4 — cabin crew member
(61 years old, height 1,83m)

[1] The lay-out is fine, not to big and gives a 
clear overview of the whole plane.
[2] The large doors of the fridge are accessible, 
the ovens likewise.
[3] The colors are beautiful of the galley. I like 
the transparent doors of the fridge, very nice.
[4] Super idea resulting in more time for 
interaction with the passenger.

Participant 5 — cabin crew member
(44 years old, height 1,75m)

[1] The aircraft looks very spacious and modern. 
I cannot think of something I really dislike 
actually.
[2] The self-service machines are really 
accessible.
[3] I think it is very nice.
[4] If there is both hot and cold drinks it is fine.

Participant 6 — cabin crew member
(31 years old, height 1,79m)

[1] It is spacious and gives a good overview. 
The galley spaces for the crew could be slightly 
bigger.
[2] Self-service galley is super. It is open and 
nice to allow passengers to get the drinks 
themselves.
[3] Neat appearance, very good design. I am 

curious how I can work with more colleagues in 
the galley, because the space looks small.
[4] Top idea, it can decrease our workload and 
pressure a lot.

Participant 7 — cabin crew member
(39 years old, height 1,63m)

[1] It is a really nice overview of the plane when 
standing in the front, which I really like.
[2] The kitchen galley is narrow and small. And 
I do not think there is sufficient space on the 
countertop to work.
[3] The self-service station is great.
[4] Top idea! Passengers can stretch their legs 
for a while and get a drink in the meantime.

Participant 8 — cabin crew member
(30 years old, height 1,64m)

[1] Clear lay-out, good to have the self-service 
in the middle. It looks very modern. Well done!
[2] The galleys and partition is easy and feels 
modern, but also familiar. It would be very easy 
for me to find my way as flight attendant. I like 
the fact that you have a choice in starters, main 
courses and desserts.
[3] Nice, modern easy.
[4] A very nice option. I am only afraid that it 
causes some queues during the flight. This 
must stay safe because of oxygen masks etc.

Participant 9 — cabin crew member
(21 years old, height 1,78m)

[1] It feels so spacious and I think it is much 
more social now you can see each other better 

Method

During the test, the participants were asked to 
walk around in the virtual cabin environment 
and help themselves by grabbing a drink from 
the self-service buffet. Cabin crew members 
are specifically requested to go to the kitchen 
galley.

All participants were asked a set of questions 
afterwards and rated the following product 
qualities, which derive from the design vision 
in chapter 4: recognisable, comfortable, 
accessible and welcoming.

[1] What do you think is good about the lay-out 
of the aircraft? What do you dislike? How about 
dimensions?

[2] Can you name what you find accessible to 
use and what not?

[3] What do you think of the appearance of the 
galleys, what do you like and dislike?

[4] What do you think of the self-service offer 
and what about the variety?

[5] Please rate the following (on a 5-point Likert 
scale where 1 means 'Strongly disagree' and 5 
means 'Strongly agree').

• The self-service galley distincts from the 
kitchen galley.

• The products in the galleys are accessible 
for me to use/reach.

• I would be comfortable with using the self-
service bar as a passenger.

• The appearance of the galleys feels 
welcoming.

Results

Participant 1 — cabin crew member
(44 years old, height 1,82m)

[1] It looks realistic, bright, spacious and clean
[2] LOOP screen looks great
[3] Nice, it is a bit small, on the other hand the 
fridge is cool like this
[4] Excellent.

Participant 2 — cabin crew member
(45 years old, height 1,77m)

[1] I think it is different with what we are used 
to. However I think it would be very innovative. 
The dimensions are big that could be a 
disadvantage.
[2] The galley seems accessible. The aisles are 
a bit small.
[3] It looks futuristic. Hopefully the passengers 
can handle it. I think there will be queues in 
front of the buffet. So you have a place for them 
to wait?
[4] I think it is a good idea however I think that 
you need a big or larger storage. If passengers 
have self-service they will take more drinks, if it 
is all for free.

Participant 3 — cabin crew member
(52 years old, height 1,83m)

[1] It seems OK. Some aisles are deadheading.
[2] Everything is accessible.
[3] Sleek and functional design.

M Validation in Virtual Reality (test)
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Participant 13 — passenger
(59 years old, height 1,55m)

[1] I like the position of the self-service, in the 
centre of the wing so both side passengers can 
easily access it. There should be a curtain in 
area D to know that it is not for passengers.
[2] The coffee machine looks easy to use. Fridge 
likewise. Just as normal.
[3] Pretty. It gives me a feeling of cleanliness 
and the translucent walls makes the self-service 
area look spacious.
[4] Sufficient. I miss some snacks may be. I 
would like to walk a bit and have a drink more 
often. But it may result in more cup waste.

Participant 14 — passenger
(37 years old, height 1,73m)

[1] The lavatory is now next to the galley, I do 
not think that is good, I would not expect that 
there is a lavatory as well next to a pantry. I think 
it is good for the crew to have the kitchen in the 
back of the plane.
[2] Beverages are very accessible. I wonder if it 
is not too accessible, that passengers will take a 
lot because they don't want to walk anymore. I 
suggest an automatic stop on the hot beverages 
machine when there is turbulence. And some 
lids! What about children by the way? Are they 
using it too? It needs to be childproof then.
[3] Looks like a futuristic pantry, like a coffee 
lounge. The door feels a bit dangerous when 
it is opened, because passengers around the 
corner might walk up to a transparant door 
that is hard to see. There should be some sort 
of introduction when I am on this plane for the 

first time, because otherwise I would not know 
that I can get my drinks here.
[4] I would like a water tap and may be some 
things that I normally have to ask a cabin 
attendant but actually rather get it myself. For 
instance a bit of soup or cup noodles, because 
I feel like I look hungry when I have to ask for it, 
so it would be nice if I could get it myself.

in this configuration. Nice idea to have separate 
bar stands onboard/spread throughout the 
cabin.
[2] I like the lighting a lot, nice color details on 
the floor. All the screens/panels offer plenty of 
projection possibilities for the airline.
[3] Perfect, fun concept. I expect that a lot of 
workload is taken away for the cabin crew.
[4] I like it that you can decide for yourself 
as a passenger when you want to have a 
consumption at any moment of the flight.

Participant 10 — cabin crew member
(48 years old, height 1,64m)

[1] Layout is clear, spacious and open. The 
galleys are very small, I think there is barely 
enough space for cabin attendants to work.
[2] Passenger seats look easily accessible to 
me.
[3] It looks modern and clean. I cannot see the 
content on the box.
[4] I am in doubt about self-service. I am afraid 
that passengers will hoard, so there will be a 
run or passengers take more than one. This 
would cause conflicts. Nowaways I can already 
see that snack boxes are being looted onboard.

Participant 11 — passenger
(25 years old, height 1,94m)

[1] It looks welcoming but little intimidating 
if there is also a cabin crew standing there in 
the opening whilst boarding. The lighting is 
calming, better than the area in the front where 
it is very bright and white.
[2] Everything looks rather right for my height. 

How do I grab a cup and what if there is 
turbulence, will that make the cans in the fridge 
shake too much?
[3] The screen is quite nice but it would be 
difficult to use if there is a queue behind me. It 
is low positioned for me. (About area D) I would 
maybe think this is self-service too. It looks may 
be too inviting. I can reach the upper row of 
cans in the fridge. I might walk to the area in 
the centre now to drink my beverage (next to 
lavatory).
[4] A soup may be tasty to have during a flight 
but that is personal taste. It still may feel a little 
uneasy and little scary to use because of moving 
around with a hot beverage in my hand.

Participant 12 — passenger
(36 years old, height 1,54m)

[1] Looks good, very spacious and clear. Color 
of lighting is bright and soothing.
[2] The height seems right to me, despite I am 
small.
[3] It is spacious to walk through and nice to 
use. I think it looks innovative considering the 
fact that this will be over 30 years. Although, the 
fridge door is very wide so it comes really near 
me when I open it. This is less comfortable to 
use.
[4] Sufficient. I would not need more and I do not 
necessary want to drink alcoholic beverages. 
Q: What do you think of zero alcohol onboard? 
A: It is a good thing. It would be safer and 
healthier. It would not influence my choice for 
an airline.






