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KLM Royal Dutch Airlines has been a forerunner of the
airline industry since 1919. As the oldest operating
airline to date, the company aims to become innovators
of today. This paper proposes an addition to the KLM
transformation projects: Moving Your World, The Digital
Transformation, and The KLM Real Estate Vision. This
addition is a concept for ‘The Winning Way of Working,’
which aims to create a holistic workplace design; one
where KLM employees are able to experience flexible
and customizable environments, disconnection between
colleagues and locations is reduced, and health benefits
of vegetation in work environments are promoted.
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Introduction

Theoretical Framework

Due to rapid societal and technological developments,
the need for flexible, connected, and adaptable work
spaces has grown [1]. Many companies are able to
function from multiple sites, sometimes located in
different places around the world. One example of such
a company is KLM Royal Dutch Airlines, the longest
operating airline in the world.

Kolb’s theory of learning styles [2] was employed to
gain insight into the diverse users of the design
solution; with over 35,500 employees, KLM provides a
unique and challenging opportunity to design for an
array of work, learning, decision, and life styles. In
addition, Kolb’s theory provided a basis for interpreting
the research findings presented in this paper.

As KLM approaches its 100-year anniversary, its
employees are preparing to celebrate and embrace
innovations that could develop into new modes of
flexible workplace design. For the project presented in
this paper, the KLM Transformation Department and
MediaLAB Amsterdam partnered to work towards a
concept for KLM’s Winning Way of Working Project. The
department and projects’ main aim is to facilitate and
connect work among the 35,500 employees that
currently work at KLM.

Kolb argues that learning consists of two parts: how an
individual approaches a task and how that individual
responds, adapts, or assimilates the experience. For
example, in approaching a task, individuals and groups
typically have a preference towards either doing or
watching.
Whereas responses to experiences are
typically either based on feeling or thinking. Kolb
explains that there are four learning styles: concrete
experience (CE), abstract conceptualization (AC),
reflective observation (RO), and active experimentation
(AE).

In doing so, the Winning Way of Working project aims
to connect three on-going projects within KLM. These
projects laid the foundation for the design challenge,
research, and issues presented in this paper. In
addition to these KLM based projects, the design
process was aided by rapid prototyping, a quantitative
survey, participant observation, qualitative interviews,
and a focus group.
The main research question that this paper seeks to
answer is: how can connection, flexibility, wellbeing,
and consistency become the norm in all KLM employee
environments? In approaching this research question
and its design solution a theory of learning styles was
applied, this will be briefly summarized in the following
section.

Put briefly, individuals or groups that prefer concrete
experience learn through direct experience, act on
feeling rather than thinking, and rely heavily on
interpersonal relations. Persons with preference
towards abstract conceptualization are opposite in
some ways, as they learn by thinking in theoretical
terms. These individuals typically rely heavily on
analytical tactics for strategy or understanding task
implications.
Reflective
observation
consists
of
individuals or groups that learn by observing or
watching and examining others’ ideas and points of
views in order to understand and learn. Finally, persons
with preference toward active experimentation learn
through first-hand experience followed by assessing the
relative value.

Pros

Cons

Food/Drink

Noise

Diverse Space
Office Activities
Colleagues
Comfort

Crowded
Temperature
Old Décor
Lack of Rooms

Table 1: Summary of online
surveys. Top five benefits in the
workplace and worst elements of
current office spaces.

Throughout this project, Kolb’s four learning styles laid
a firm basis to approach research and design for KLM
Royal Dutch Airlines; an organization with more than
35,500 employees, numerous locations, international
employees, and diverse jobs ranging from legal, design,
airplane operation, baggage claim, human resources,
maintenance, and more. Understanding the reasons
and ways people interact with objects and other people
around them guided the solution and research
presented in this paper. Kolb’s learning styles guided
this project towards a user-centered design, which
aimed to be useful for persons of all learning, working,
living, and decision-making styles. In addition to Kolb’s
theory, four research methods were employed within
KLM, these approaches and findings will be presented
below.

Research Methods
This project consisted of an iterative mixed-methods
research and design approach. The process consisted of
rapid prototyping, a quantitative survey, participant
observation, qualitative interviews, and a focus group.
Each of these methods will be described below.
Quantitative Survey
In order to gain insight into perspectives and desires in
office spaces, a 19-question survey. There were 46
respondents whom answered from Japan, the
Netherlands, Denmark, England, and the United States.
The main goal of this survey was to explore how a user
could be empowered by the design solution. This
resulted in a list of the top five needs of office workers
and the top five issues commonly faced in office spaces
(see Table 1). Quantitative research was paired with
qualitative research, in the forms of interviews,

prototyping, and participant
methods will be discussed next.

observation;

these

Participant Observation
Participant observation can be defined as the
“circumstance of being in or around an ongoing social
setting for the purpose of making a qualitative analysis
of that setting” [3]. Throughout the research and
design process, participant observation was conducted
at 7 locations, for a total of 40 hours. These locations
consisted of KLM (Schiphol, KLM Hoofdkantoor, Point of
View Offices, and Scrap Plaza), TONTON, Eneco World,
and Deloitte (The Edge).
Participant observation was employed during office
tours and was typically paired with semi-structured
interviews. These interviews and observations always
took place with employees of KLM, Eneco, and Deloitte.
Participant observation proved to be an imperative part
of the research and design process.
Prototyping
Throughout the project, a five-month period, research
and design were intertwined. Research often occurred
through prototyping for empathy [4]. While traditional
methods focus on one problem and many solutions, the
method applied in this project consisted of perpetually
redefining both the problem and solution. Thus, many
prototypes were created, tested with the user, and
reframed or put to the side [5]. This allowed for a
familiarity with materials, KLM employee needs and
desires, and an understanding of the issue that would
be designed for. While prototypes were often created as
conceptual ‘final solutions,’ some prototypes were
designed with the goal of aiding in-depth qualitative

interviews. One of these prototypes, the Visual Ideation
Toolkit (VIT), will be discussed below.
Qualitative Interviews
During March 2017 qualitative interviews were
conducted with 9 KLM employees. The central goal of
these interviews was to build concepts for the Winning
Way of Working as well as test a prototyped research
toolkit. Participant ages ranged from 23 to 40.
Interviews typically lasted 45 minutes to 1 hour and 30
minutes. All interviews employed the Visual Ideation
toolkit (VIT).
The Visual Ideation Toolkit (VIT) is a concept and
research method that was developed by Mackenzie Orr
and Kazuhide Shibata in spring 2017 (see Figure 1).
The toolkit is based on findings that using one’s body
and visualizing thoughts aids in problem definition and
understanding [6]. VIT allows users to creatively
explore their experiences and perceptions through
abstract physical objects.

were encouraged to share their opinions and attitudes
towards the solution. Participant ages ranged from 20
to 37. Respondent backgrounds included designers,
researchers, programmers, and project managers. The
overall findings showed that 11/13 of the participants
would use the proposed solution daily or weekly to
socialize, work, and relax. More details on the design
solution can be found in the Design Solution: Ailo
section.
The findings and application of the quantitative survey,
participant observation, prototyping for empathy, and
qualitative interviews will be discussed after a short
description of how the data was organized and the
research validity.

Qualitative interviews were used to gain insight
surrounding employee perspectives of their work
environments. Within this paper, work environment can
be understood as having three central characteristics.
These characteristics include employee perspectives of
their social, emotional, and physical experiences.
Interviews were structured around these three themes.
Focus Group
During May 2017 a small focus group was conducted
with 13 participants. The central goal of this qualitative
research was to gain insight into the perceptions and
uses of the proposed design solution. Questions were
asked in an interactive group setting, where individuals

Figure 1: The Visual Ideation Toolkit (VIT) displaying one
employee’s visualization of connection within KLM.

Data Analysis
Notes were taken in the field, while conducting
participant observations, interviews, and prototyping
for empathy. Memos and codes were developed and

expanded upon throughout the project, which allowed
for an inductive process between data and analysis.
Issues of validity will be discussed below.

Validity
The findings presented in this paper have attempted to
capture one detailed account of work environment
issues, desires, and needs. The findings are not
necessarily representative of all KLM employees’, nor
other organizations,’ workplace perceptions and
experiences. Moreover, this research was conducted
over a five-month period; this short time frame limited
the ability to include all KLM departments and locations.
The research presented in this paper largely focused on
KLM office workers. A longer-term study would allow for
the inclusion of multiple and diverse worksites and
provide useful insight and comparison that was not
possible in the short span of this research.
Furthermore, the qualitative interviews employed VIT,
a new research aid; developed to give participants a
more active role in qualitative interviews. As a result of
the newness of the method, it is necessary to employ
more tests of VIT in the future. Due to the short time
frame, a control group, not using VIT in qualitative
interviews, was not possible; a long-term study would
allow for a more accurate assessment of the toolkit’s
benefits.
Finally, the quantitative survey consisted of 46
respondents. With more time and resources the
number of respondents would likely increase, resulting
in a lower sampling error than what may be present in
this study. In concluding this section, an attempt has
been made to communicate the empirical and
theoretical findings of this project within an accurate
context. These findings will be presented below.

Research Findings: Design Criteria
The results of 9 in-depth qualitative interviews, one
qualitative survey with 46 respondents, 40 hours of
participant observation, prototyping for empathy, and
extensive academic research led to a new interpretation
of the design issue. The qualitative interviews and
prototyping for empathy showed that employees
consistently reported a lack of connection between KLM
locations and employees. This issue was paired with
employee desires to be more connected and feel more
consistency
throughout
the
large
company.
Additionally, consistent sub-issues were found while
conducting the online survey, qualitative interviews,
and participant observation. These issues included: lack
of flexibility in workspaces, auditory aesthetics, and the
presence of plants.
The design solution presented in this paper was built
around these findings, which were transformed into
design criteria. The design criteria consist of three
themes: interaction, connection, and workspace. These
themes were the basis of the design process and
solution. The aim of the three criteria was to develop a
solution rooted in aiding disconnect and inflexibility.
The three criteria will be discussed in more detail
below.
Interaction
Within this paper, interaction is defined as a two-way
exchange between humans, humans and computer
interfaces, and/or between humans and objects.
Participants in the qualitative interviews, survey,
prototype testing, and participant observation stressed
issues of disconnect and desires to interact with
employees located in different departments and sites.

Three of Vogel and Balakrishnans’ design principles, for
interactive public ambient displays, proved beneficial
for understanding how to approach these issues
desires. The three elements consist of shared use,
comprehension, and immediate usability [7]. Each
principle aims to promote employee interaction with the
solution and other employees.
Put briefly, Vogel and Balakrishnan explain that shared
use allows multiple users to independently interact with
the design; without waiting for each other or depending
on another user to participate. This is related to Kolb’s
theory, which explains that many individuals prefer to
think, read, analyze, theorize, and debate something in
order
to
learn
and
experience
it
(abstract
conceptualization), while others prefer to try, watch, or
learn from others (concrete experience, reflective
observation, and active experimentation). Therefore,
for this project, it was theorized that it would not be
enjoyable if individuals of different learning styles had
to depend on one another to use the design solution.
According to Vogel and Balakrishnan, comprehension
and immediate usability draw attention to the
intuitiveness of a design. Both elements stress the
importance of users’ ability to understand the product
through simple interaction or by watching someone else
interact with it. Both Kolb’s four learning styles and the
research conducted during this project support the
importance of this design criterion. This is because
many people were found to be concrete learners,
reflective observers, and active experimenters; many
explained or suggested that they would not read a
manual or pamphlet in order to interact with the design
solution.

Connection
Connection is defined as feeling linked to other people,
departments, and locations within KLM. This design
criterion and the three elements that make it were
based on qualitative interviews with KLM employees,
prototyping for empathy at KLM Headquarters, and
participant observation at KLM, Eneco, and Deloitte.
Findings suggested that disconnect was a central issue
experienced by employees within KLM. Therefore, in
developing a design solution, connection was at the
forefront of importance. The three components of
connection are: physical and digital elements, inspire
employee routines, and multiple locations. A brief
explanation will follow.
First, it was determined that the design solution should
utilize both a physical, tangible element, and a digital
system. Findings suggest that, within KLM, a purely
digital system (e.g. a Smartphone application) would
be unused, whereas employees would likely become
desensitized to a solely physical structure. As KLM
employees are diverse in age and occupation, it was
important to consider work environments, needs,
styles, and preferences when creating this criterion.
Secondly, in order to transform disconnection into
connection and flexibility, emphasis was put on
inspiring employee routines. The goal was not to
change or interrupt user activities, but rather aid and
inspire current and new ways of work. Thirdly, it was
imperative that the solution could be activated in
multiple locations, in order to facilitate consistency and
connection between different departments, locations,
and employees at KLM.

Workspace
Within this paper, workspace is defined as the social,
emotional, and physical elements within the daily work
environments of KLM employees. Based on qualitative
interviews,
prototyping
for
empathy
at
KLM
Headquarters, and participant observation, three
criteria for workspace were defined. These components
include: balance and variety, auditory aesthetics and
natural elements.
First, balance and variety focuses on employee desires
for a balance between personalized and neutral
elements within a workspace, and stresses the
importance of employee access to combinations of open
and private spaces. Secondly, auditory aesthetics refer
to findings suggesting that employees like to have quiet
spaces. This component focuses on creating spaces that
do not echo, carry sound, or cause disruption when
many people share the space or wish to use it for
diverse activities. Finally, natural elements consist of
characteristics that are natural or organic and can help
contribute to the wellbeing of employees. Natural
elements include: fresh air, plants, natural sunlight,
fruit. Organic elements include: movement and forms
(e.g. moving water). The research suggested that

natural elements were consistently
participants work environments.

desired

in

In short, 9 in-depth qualitative interviews, a qualitative
survey with 46 respondents, 40 hours of participant
observation, prototyping for empathy, and extensive
academic research led to the development of three
design criteria, which facilitated a consistent process
towards a solution rooted in aiding disconnect and
inflexibility within KLM. Through activating employee
desires, the design solution aims to aid experiences of
disconnection and inflexibility in the daily work
environments of all employees.
The design solution aimed to connect the three criteria
in an innovative and user-friendly way, to address the
main research question: how can connection, flexibility,
wellbeing, and consistency become the norm in all KLM
employee environments? The goal of activating each
criterion within the design solution was to ensure that
the central issues stayed at the forefront of the design
solution. The solution will be introduced and discussed
in the following sections.

Figure 2: 1:1 scale prototype of Ailo. Please note: the frame and moss insert.

Design Solution: Ailo
Traditional models of a “cubicle-based” office gave way
to the modern open-plan design. Looking ahead, Ailo
provides a hybrid approach, which allows users of a
space to customize space to match any diversity of
needs. As technology continually changes and grows,
Ailo’s physical and digital aspects allow for “increasingly
personalized experiences delivered on-demand through
mobile and social applications” [8]. Ailo is an ergonomic
design that provides a practical balance between digital

and physical worlds by allowing the user of an
environment to manipulate their physical space in
digital space (with a Smartphone application). Ailo
prepares a company for the future by allowing
employees and workspaces to perpetually be innovative
and customizable. As works trends, spaces, and styles
fluctuate, Ailo supports and adapts. A description of the
final design solution, how it aims to solve issues of
disconnection in large organizations, and the elements

that make it beneficial to KLM and modern workspaces
will follow.
Ailo
Ailo is a structure suspended from the ceiling, which
consists of two parts: a frame and changeable inserts.
The frame is attached to the ceiling and allows
individuals or groups to customize their environment.
The position of Ailo can be controlled by a mobile
application to become a room separator, table, or
decorative ceiling piece (see Figure 3). Ailo is
suspended from the ceiling In addition to customizing a
space through manipulating Ailo positions; the
appearance and abilities of Ailo can also be transformed
by the variety of changeable inserts.
Inserts are placed inside of and held by the frame. The
type of insert is dependent on the general needs of
employees within a space and can be changed regularly
or irregularly. For this project, two inserts were
created.
The first was a moss insert (see Figure 2). The moss
insert consists of a lightweight board, on which various
species of preserved and dried moss have been
attached. Two moss designs were custom-made for the
spaces of KLM. The second insert is a digital interface,
which consists of a touch screen display that can be
used to exhibit a variety of content. In order to interact
with the system, a gestural interface was created and
paired with an ultra-short-range projector and a
Microsoft Kinect. Users’ hands were tracked through
measuring proximity to the projection to simulate a
touch screen effect.

In addition to its smooth combination of digital and
physical, the two Ailo inserts provide a balance between
tangible natural elements (the moss insert) and digital
components (touch display). This allows employees to
select an environment that is most favorable for them.
In short, Ailo redefines and challenges what the basis of
a building can be. If installed throughout KLM’s multiple
locations, this paper argues that Ailo will promote
consistency, flexibility, and connection. The day-to-day
purpose of this concept is to promote spontaneous
employee-to-employee encounters, provide continuity
of spaces, aid workspace flexibility and customization,
and increase the presence of vegetation in employee
workspaces. In designing Ailo, ergonomics were taken
into consideration by allowing customization of
workspace. Ailo can serve as a table, space separator,
and a presentation tool. These functions were the basis
for designing Ailo inserts within the scope of this
project. The benefits of these inserts will be discussed
below.

Figure 3: 3-D Visualization of Ailo positioned as a table, room
separator, and ceiling piece within an office space.

Ailo Insert Benefits
While the design and installation of Ailo within multiple
locations of KLM meets the connection design criterion,
the two Ailo inserts achieve the remaining design
criteria and offer users diverse and complementary
benefits. The moss insert brings nature and tangible
elements into the workplace. In addition, the majority
of employees desired more plants within the office and
the moss insert fulfills this desire as well as creating a
workspace with social, personal, and environmental
improvements. Furthermore, to build on the connection
criterion, which consists of a physical and digital
element, the digital insert provides new opportunities
for paperless and flexible meetings. The benefits of
both inserts are outlined below.
For this project, three types of moss were used to
make up the moss insert, which consisted of
approximately 30% preserved reindeer moss, 50%
dried sheet moss, and 20% preserved cushion moss.
Studies suggest that these mosses can provide visual,
auditory, psychological, and air quality benefits when
present in work environments. The suggested benefits
will be discussed below.
First, the moss insert is a maintenance-free solution to
vegetation in workspace. The moss has been preserved
and /or dried, allowing it to remain intact, attractive,
dust-resistant, and water-free. Secondly, research
shows that an abundance of vegetation or natural
elements
can
improve
psychological
wellbeing,
productivity, reduce stress levels, improve air quality,
and enhance environmental aesthetics [9]. Therefore,
the presence of the moss inserts is likely to improve
the work environments of any user. Thirdly, and in line
with many of the elements that make up the workspace

criterion, the moss insert helps with auditory
aesthetics. For example, Acoustic Factory, a UK
company, reported that reindeer moss walls, slightly
large than the insert, have a noise reduction coefficient
of 0.94 [10]. This is because the moss acts as an
effective and natural sound barrier, which helps to
prevent echoing by absorbing sounds in open spaces
when it is applied in panels to walls and ceilings. This
effect is beneficial for shared workspaces, where users
desire or require quiet or non-echoing spaces. Finally,
reindeer moss purifies the air through naturally
absorbing moisture; this process results in the removal
of many airborne particles. The absorption of airborne
moisture also indicates the humidity level of the space;
if the humidity level falls below 40%, the reindeer moss
will dry out and become soft again when humidity
levels are above 40% [11]. In sum, the moss insert
provides numerous benefits for users of a space.
In addition to the moss insert, a digital insert was
developed. Due to time restrictions and budget, a touch
screen was ‘built’ in order to adapt and pivot the
project. After programming a Microsoft Kinect and
connecting it to a short-range projector, any projection,
program, and surface became a touch screen. The goal
of creating a ‘home-made’ touch screen was to develop
a high-resolution product with the use of innovative
technologies. This also allowed for any variety of display
sizes and motion activated projections in any
workspace. Furthermore, the touch screen insert
provides a screen for presentations or tabletop screens
for brainstorm sessions. It also promotes the use of
digital means in place of white boards, paper, post-its,
and other products. This can be beneficial for
companies that are undergoing digitization and
flexibility transformations.

In sum, the two Ailo inserts provide diverse and
complimentary benefits for users of any modern
workspace. The moss insert provides health, auditory,
psychological, air quality, and visual aesthetic benefits.
Additionally, the digital insert introduces new levels of
presentation
and
brainstorming
flexibility,
and
promotes digitization towards an environmental friendly
and paperless future. Together, the two inserts meet
the above outlined criteria of connection, interaction,
and workspace by creating intuitive, digital and
physical, noise reducing, flexible, balanced and varied,
natural, and innovative options for any work
environment. When combined with the design,
suspended from the ceiling, Ailo provides an object to
bond over or relate to throughout the large
organization that is KLM.

Discussion
While the research and design presented in this paper
consist of new concepts and in-depth research, the
research and solution were created in a short, fivemonth period. Therefore, with more time and diverse
research, the concept of Ailo could be diversified and
applied in an array of environments. Furthermore,
research was limited to employees whose workspaces
were offices. Therefore, future research should examine
employee experiences, desires, and needs in work
environments outside of office buildings. For example,
employees that spend most indoor time in break
rooms. It would also be beneficial to conduct user
experience research after installing Ailo in multiple
locations, in order to test its impacts in real-life
environments. Furthermore, the future goal of Ailo is
for insert designs to be open-source among KLM
employees. This would allow employees to design,

personalize, and reconstruct the moveable walls,
ceilings, and tables that Ailo creates within their
workspaces. Finally, a study on the precise air quality
and sound benefits of the three preserved and dried
moss types should be conducted, in order to gain a
deeper understanding of its benefits within the KLM
context.

Conclusion
KLM Royal Dutch Airlines originally proposed a design
challenge: co-create prototypes and services to provide
a work environment where all employees experience
wellbeing and purpose on a daily basis. After
conducting 9 in-depth qualitative interviews, a
qualitative survey with 46 respondents, 40 hours of
participant observation, prototyping for empathy,
extensive academic research, and a focus group the
central design goal was redefined to focus on
experiences of disconnection between KLM locations
and employees. The design solution presented in this
paper, Ailo, aims to promote flexible and customizable
environments and organization consistency, connect
colleagues and locations, and increase plant health
benefits.
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