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Abstract
This thesis will look into the relation between experiencing office space, interpersonal communication
and creativity. So why is it important to know what effects the interpersonal communication and
creativity of people within an organization? Following the statement of a conceptual paper on
creativity, creativity is a business asset which has to be used to turn ideas into knowledge, and
knowledge into added value (Unknown, 1997). Having stated the importance of creativity we can look
into how the office environment influences this ambiguous phenomenon of creativity. We assumed
the office environment has a direct impact on creativity. The indirect relationship between the office
environment and creativity is mediated by interpersonal communication. The combined assumptions
result in the following relationship:
The office environment

Creativity

Interpersonal communication

By explaining the facets of the office environment, interpersonal communication and creativity we lay
the foundation for the clarification of the interrelationships. Communication is found to be very
important for creativity within organizations as this enables the sharing of knowledge. The office
environment has great potential for enhancing creativity of its occupants through direct elements such
as arts and plants, but also through the enhancement of communication. The lay-out of the office and
barriers are examples of office characteristics which are heavily influencing the way in which is
communicated within the office.
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Chapter 1 - introduction
This thesis will look into the relation between experiencing office space, interpersonal communication
and creativity. So why is it important to know what effects the interpersonal communication and
creativity of people within an organization? Following the statement of a conceptual paper on
creativity, creativity is a business asset which has to be used to turn ideas into knowledge, and
knowledge into added value (Unknown, 1997). Nowadays businesses are changing at an increasing
pace, Duffy (2000) states that the facilities and offices which support this process of adding value
remain somewhat unchanged. He continues with the notion that the managing of an office has
changed as well. These statements are already more than 15 years old and still are more true than
ever. It is key to gather data about stakeholders and try to interpret this data as good as possible to
make the best decisions possible regarding fit out and fit in of the office space. These stakeholders
entail the occupants and teams using the office space but can also consist of the people maintaining
and cleaning the environment. In the last few years several articles were published about influence of
the physical workplace regarding these stakeholders and their creativity (Sailer, 2011; Ceylan et al.
2008; Amabile et al. 1996; Duffy et al. 2011). They have all come to the conclusion that this is a difficult
to define relationship with many facets. Some have come up with conceptual frameworks such as Rola
et al. (2016), Boutellier et al. (2008), Amabile et al. (1996), Mitchell-McCoy, (2005) and Woodman et
al. (1993). According to Martens (2011) there still is a shortcoming of the literature on this topic. This
shows the novelty and actuality of the topic. The problem here is thus that creativity has added value
for organizations, but there is a lack of knowledge on how to support and enhance this creativity.
The model of Amabile et al. (1996) states that encouragement of creativity, autonomy or freedom and
resources are main contributors for creativity whereas pressures and organizational impediments
decrease creative behaviour. Boutellier et al. (2008) state that coordination, redundancy to overcome
interfaces, timely integration of knowledge and to some extent individual initiative and access to novel
knowledge are the start of creativity. They continue that socialization is the first step to knowledge
creation, an important mediator for this knowledge creation is the lay-out of the office. Rola et al.
(2016) propose that certain office zones for cooperation, meetings, informal communication and
relaxation are needed for creative behaviour. Mitchell-McCoy (2005) states a team that produces a
creative product is influenced by their organization and their culture, besides that does the physical
environment influences both these two. They found that certain elements in an office have direct
effects on perceived creativity. Woodman et al. (1993) see the result of organizational creativity as a
sum of individual and group characteristics with mediators such as physical environment, motivation,
personality and social influences. As stated here there are many angles on creativity and what
influences it within organizations. The red line in these frameworks often is the exchange of
knowledge. In this thesis we distil three components of these theories, the office environment,
creativity and interpersonal communication. The office environment, as described above is supposed
to have an influence directly and indirectly on creativity and communication as well. Communication
and creativity will also be defined before we finalize with the relationship between these three factors.
This results in the following research question: What is the effect of the office space on occupants’
interpersonal communication and creativity? To answer this question we decided on the following
chapters.
- The office and all its facets.
- Interpersonal communication in the office environment.
- Creativity
- The effect of the office space on occupants’ interpersonal communication and creativity.

5

Chapter 2 - Methods
In this thesis we will define the office space, interpersonal communication, creativity and the relation
between these elements. The literature used for this was found using the WurLibary and the publisher
Emerald. The following key words were used: “corporate art” “creativity and performance” “office
space” “office space and art” “office space and colour” “office space and communication” “office space
and temperature” “creativity” “office space and plants” “plants” “office space and noise” “office space
and furniture” “office space and privacy” “office lighting” “team creativity” “interpersonal
communication and creativity” “interpersonal communication and informal” “interpersonal
communication” “open-plan office” “meetings” “leader-member exchange” “office design” “office and
lay-out” “office space and lay-out” “gender and communication” “creativity measures” “measuring
creativity” ‘windows” “proximity and workspace” “communication and floor-level” “office space and
gender” “measuring communication” “measuring innovative outcomes” “measuring innovation”
“measuring creative outcomes”. We selected articles based on their abstracts after which they were
studied carefully. This involved the examination of the introduction, literature overviews (when given),
general outline of the method, conclusion and discussion. When this was found to be insufficient to
use for this thesis we investigated results and the methods more thoroughly. When more information
than available was required we completed information using snowball method. These selected articles
were found using Google Scholar.
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Chapter 3 - The office and all its facets
3.1 Introduction
A large part of the workforce is working in offices. In the end of the ninetieth century the fast changing
technologies resulted in changing ways of working. Industrialization resulted in the automatization of
many factory processes. This on its turn resulted in new tasks such as administration, marketing and
research and development. These new jobs, generalized to knowledge work, could for the largest part
be done in offices. These offices were designed to treat employees as units of production instead as
living beings and wanted to optimize production. Apart from these changes the size of businesses
changed too (Krumm, 2001). These ever-growing organizations required a growth in real estate to fit
their needs. This on its part resulted in a new field of study: facility management. Duffy (2000) duly
states that the revolution that shaped the offices of today in the early twentieth century are influenced
by Taylor and his scientific management. Literature often refers to classical offices as open-plan offices.
These offices house several people without fixed separation. This has the advantages of lower
operating costs and improved cooperation and communication. These effects however do not always
occur (Schlittmeier, S. Liebl, A. 2015). Harris (2015) calls these classical offices, sometimes the size of
a football field, “white collar factories”. He found that organisational, workforce and workstyle changes
all have an impact on the office space. These so called key drivers of change are still going on and for
some sectors or companies faster than for others. In recent years there is a shift from this notion to a
sentiment that humans are thinking, feeling and have wills of their own in the office.
Van Meel and Vos (2001) give examples of companies who went head on in designing what they call
“funky offices”. These funky offices, mostly adopted by multimedia or design companies, are colourful,
playful and very informal. Fun extras such as cafés, pool tables, meditation rooms etcetera are
established to supposedly boost creativity and interaction between employees. The question to be
answered is if all organizations should follow these changes with new approaches like hot-desking or
hotel style offices. Or is the open-plan office maybe with some adaptions or new features still the way
to go? The trend illustrated above can be summarized as the transition from managing real estate as
an asset to managing it as a resource and from managing buildings to managing people (Harris, 2015).
3.2 Office types
Traditionally offices were related to an employees’ stance on the organisational ladder (Hills, R. Levy,
D. 2014). Individual or cellular offices with different desk sizes, floor levels and amount of windows
were allocated based on the employees stance in the organisation. Organizations distanced
themselves from this notion as office space became more expensive to purchase, maintain and/or
lease. Organizations aimed to increase employee flexibility, communications and satisfaction. On the
other hand, they hoped to decrease cost. This awareness with regard to the office space resulted in
new types of offices.
With regard to contemporary office types it is important to keep utilization rates in mind (Fawcett,
2009). This utilization rate depends on several factors like, department, occupation, time of the day
etcetera. Some office staff spends considerable time away from their workstations, for salesman up to
80% (Daniels, S. 1994). Daniels described the concept of hot-desking as a reaction to those empty
seats. Hot-desking is the sharing of an office space or desk with co-workers. This can be done on many
different levels:
- A single workspace assigned to two or more people.
- A pool of desks and workspaces which can be booked in advance.
- Desks with interchangeable drawers where someone’s own workstation (think of laptop or
login code) can be fitted in.
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Tyler (1997) calls this type of utilization office hoteling. He argues that more organizations should
adopt these work styles as it can reduce their spatial needs with around 25%. Staff might resist
changing to hoteling as it has implications for control, privacy and maybe it poses psychological issues.
Fawcett (2009) offers a mathematical solution to help tackle the decisions regarding the choice of
workstyle. This model is based on the theory of yield management. Hotels, airline flights and office
buildings have the same features regarding occupation. Too many occupants is not possible and results
in annoyances and inefficiencies, but on the other hand, too few occupants results in a waste of space.
This is called displacement (over- or under occupation of workstations). This displacement has to be
avoided as much as possible to reduce these costs and possible employee dissatisfaction. Facility
managers should pick values for the variables after which the formula offers the optimal amount of
workstations.
3.3 Fixed elements
Brooks (1998) offers a two-sided system to ensure optimal planning of the layout of new offices. She
proposed to start with a stakeholder analysis, after this a link analysis will shed light on the relation of
the occupants of the office space. The stakeholder analysis gives insight in spatial, furniture and ICT
requirements of every single office user (employees, cleaners, managers etcetera.). These data can be
obtained using questionnaires, interviews or diary studies. The advantage of this method, apart from
getting the design right is that the stakeholders feel involved and therefore feel more connected with
the new office. For an example of a possible questionnaire we refer to appendix figure 1. The link
analysis offers information on communication and supply streams, and walking routes of employees.
The stakeholder analysis might have revealed connections, the link analysis will uncover the frequency
of these interactions. This data can be obtained by a dairy study executed by the stakeholders or simple
observations performed by for instance the facility manager. When relationships and their magnitudes
are established, the office layout can be designed efficiently. The office layout entails cabinets, desks,
chairs and (semi) fixed walls.
These given options fit in with the notion of Duffy et al. (2011) that decisions makers should keep in
mind that with regard to the lay-out the physical workspace elements relate to the social workspace
elements, and the social workspace elements relate to the physical workspace elements. This means
that the office space should meet the social requirements of the occupants, so are desks with multiple
seats beneficial for meetings and soundproof walls in closed offices for individual work. Based on these
assumptions Duffy (2011) and Brooks (1998) are in line with the statement that an office should have
several zones among which are:
- Closed cellular offices with a large amount of visual and acoustical privacy.
- Meeting rooms with acoustical privacy but medium visual privacy.
- Open offices where both acoustical and visual privacy are medium.
- Lunch or coffee room for informal meetings with low visual and acoustical privacy.
- Project rooms with medium visual privacy and high acoustical privacy.
These described office zones should be separated by means of (semi) fixed elements. This means the
lay-out of the office has a large influence on the fixed elements of the office. The fixed elements
separating offices vary widely (Binyaseen, 2010). For large amounts of acoustical and visual privacy
regular walls can be placed. Medium visual privacy and large acoustical privacy can be established with
glass walls. Placing bulkheads between workstations will result in medium visual and acoustical
privacy.
Desk lamps and lighting installations are part of every office as Pandharipande and Newsham (2018)
state. The basic function of a lighting system is to provide a defined amount of illumination to a space
according to the design criteria while minimising energy use. Another important fixed element of the
office which influences lighting are windows. Windows are notable for workstations near the edges of
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the office. With respect to lighting it can have effects based on solar reflecting or absorbing glass,
external shading techniques or blinding. Beggs and Moodley (1997) state that windows besides having
an effect on lighting, can have an effect on the ambient element temperature. The temperature can
be adjusted by opening windows during day or night time. Air-conditioning systems are placed to
complement the temperature regulation in offices. An overview of the fixed elements of the office can
be seen in table 1.
3.4 Semi fixed
Decision makers should keep in mind that both hot-desking office types and open-plan office types can
be mixed to fit users’ needs. These created zones should be dressed accordingly with respect to
equipment, plants, furniture, art and so on.
Wineman (1982) summarizes in his literature study that chair and desk height should be optimal as
deviations from this optimal level can adversely affect performance and job satisfaction. Smardzewski
(2015) states that furniture requires attention to group and individual workstations, on top of that
furniture has to be compatible with different job types resulting in different design solutions for the
different purposes. When designing furniture it is assumed that it should fit in with 90% of the adult
population.
With regard to chairs it is stated that adjustability is the key for comfortable equipment. The optimal
desk size for regular knowledge work is 0.96m2 with adjustable height, architects or blueprint drawers
of some sort require a larger surface. Leg space is essential as well. Sufficient storage capacity or case
furniture should be present in an office space as well. Smardzewski does however not pose an optimal
or best solution but gives an overview of possible choices. For a more detailed overview and rules
concerning safety and usage we refer to Smardzewski’s all-encompassing book “furniture design”.
Some semi fixed elements, like art are not perceived as necessary or important by office occupants,
(Smiraglia, 2014). She continues that thousands of corporations display art, but few research on the
effects of these artworks has been done. She found in her research that art promotes social
interactions, generally enhances the workplace environment, elicits emotional responses, facilitates
personal connection-making and fosters learning. These results originate from self-reports within a
company that already had a positive impression of art.
Plants are a semi fixed element of an office, however, they relate closely to ambient elements. Plants
have positive effects on air quality by improving humidity and removing pollutants (Smith, A. Pitt, M.
2011). Smith et al. (2017) adds to this notion that plants can replace humidifiers up to 75% in the winter
and have aesthetical value for its occupants. Bakker and Van der Voordt (2010) mention that based on
their literature review there has not been given enough attention to the state of the plant itself. Almost
all research done on plants omits physical well-being of the plants itself, one should therefore be
careful with generalizing the effects of plants on humans. Although the findings on the effect of plants
on air quality and humidity are more robust, there is still no widespread measurement or framework.
The semi fixed elements and their sources can be found in table 1.
3.5 Ambient elements
Colour, like art, does add to the atmosphere and perceived quality of a space. Destefani and Whitfield
(2008) found that that atmosphere on its turn is important for employee satisfaction, retention,
attraction and well-being. Regarding meeting rooms and offices, which are just some zones in the work
environment as discussed above, the preferred colour is white. The group without preferences
regarding the colour of these spaces is rather large as well. Besides that Bakker et al. (2013) found that
colour had no significant effects on social cohesion, well-being and productivity. The reason for these
results may be that these elements are too hard to measure in relation to colours. There are different
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offices and office functions as described above, it can be beneficial to fit art and/or colours in those
rooms with the required atmosphere.

With regard to temperature and air quality two main air conditioning systems can be placed. Extensive
studies on the differences between displacement ventilation (cooling from underneath the occupant)
and mixing ventilation (mixing outside air with cooled or heated air emitted by office devices) showed
mixed results (Serra, N. Semiao, V. 2009; Thomas, 1995; Wang, W. Zhen, Z. 2006). Measured
differences are probably caused by the differences in climate where the studies took place. Rough
calculations show that investments in the best air control system available can be earned back within
two years based on increase in productivity and energy savings (E, Hooft. C, Roelofsen. 2008). It is
therefore advisable for designers and facility managers to carefully choose an air-conditioning system
that fits their needs.
With respect to another ambient element Haynes (2008) summarizes that different kinds of lighting
exist in different types of offices. Day-light tends to be favoured over artificial lighting and adjustable
lighting. Open-plan offices often have a single source of light resulting a bad division of light and high
energy costs. Pandharipande and Newsham (2018) offer an extensive overview of diverse kinds of
lighting being used in offices in the past and the present. For each type of office or zone as described
earlier they offer an optimal lighting strategy. For the open-plan office they propose a mixed method
approach with general lighting supported by adjustable elements.
Windows apart from being a fixed element do have an influence on ambient element as well. They
influence above mentioned temperature and lighting for occupants near them. As discussed earlier
windows can offer fresh air and daylight. Daylight however is seen as unimportant if the sunlight
reaches the occupants directly. On top of that glare can discomfort occupants beside windows. This
discomfort is however reduced if the view is perceived as pleasant (Aries, et al.2010). A pleasant view
consist of several elements, first of all being close to the window and thus the view is seen as an
important feature. A natural environment is preferred over urban views. Effects are hard to measure
as not all urban views are unpleasant, adding to that that unpleasantness is a quiet subjective matter.
Nevertheless, small effects are found regarding subjective evaluation of the office space. Physical and
psychological were not significant.
The earlier mentioned acoustical privacy refers to the ambient element, noise. The literature review
of Roper and Juneja “Distractions in the workplace” (2008) gives several effects of noise disturbances
within the office. Regularly, it is shown that people on average spend 25% of their time talking in and
near workstations. This poses a problem as irrelevant background speech is seen as the most
important disturbance (Schlittmeier, S. Liebl, A. 2015). Besides being annoying noise disturbances do
have effects on cognition as well. Decreased reading comprehension, decreased short term memory,
a decrease in serial recall task performance and usage of cognitive shortcuts are some of measured
effects. These effects, measured in laboratory experiments, can for a large part be generalized to
office environments.
Despite getting little attention by researchers cleanliness is an important factor of the office
atmosphere (N.J. Klungseth, N.O. Emanuel Olsson, 2013), furthermore, it combats health security risks.
As cleaning represents a substantial part of office costs it is wise to keep an eye on the cleaning
possibilities of the designed office. The ambient elements and their source can again be found in table
1.
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3.6 Conclusion
Having discussed several elements of the office space, it can be said that decision makers have enough
choices to design a building that fits the needs of their company. They have choices regarding different
zones and lay-outs of their office. These lay-outs and zones can be separated using fixed elements with
different aspects regarding visual and acoustical privacy. The office space can be furnished with semi
fixed elements like furniture, plants, arts and other functional or aesthetical objects. These objects
have an influence on the ambient elements of the office. Arts and colours have an influence on the
atmosphere within the building. This atmosphere on its turn influences the occupants’ perception of
the building. Plants, apart from improving humidity and air quality do influence the atmosphere as
well. An overview of all characteristics sorted on type of element is shown below.
Type of element
Fixed

Office characteristic
Lay-out

Fixed
Fixed
Fixed

Walls
Separations
Lamps

Fixed

HVAC

Fixed
Semi fixed

Windows
Furniture

Semi fixed
Semi fixed

Art
Plants

Ambient

Colour

Ambient

Lighting

Ambient

Temperature

Ambient
Ambient

Cleanliness
Acoustics

Source
Hills and Levy, (2014) Fawcett,
(2009) Brooks, (1998)
Binyaseen, (2010)
Binyaseen, (2010)
Pandharipande and Newsham,
(2018)
Beggs and Moodley, (1997)
Serra and Semiao, (2009)
Thomas, (1995) Wang and
Zhen, (2006) Hooft and
Roelofsen, (2008)
Beggs and Moodley, (1997)
Wineman, (1982) Smardzewski,
(2015)
Smiraglia, (2014)
Smith and Pitt, (2011) Smith et
al. (2017) Bakker and Van der
Voordt, (2010)
Van der Voordt, (2017)
Destefani and Whitfield, (2008)
Bakker et al. (2013)
Haynes, (2008) Beggs and
Moodley, (1997) Aries et al.
(2010)
(1997) Serra and Semiao,
(2009) Thomas, (1995) Wang
and Zhen, (2006)
Klungseth and Olsson (2013)
Roper and Juneja (2008)
Schlittmeier and Liebl, (2015)

Table 1: Overview of office elements
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Chapter 4 – Interpersonal communication in the office environment
4.1 What is communication?
The definition of communication as stated in the oxford diary is: “The imparting or exchanging of
information by speaking, writing, or using some other medium.” In this chapter we will review these
means of communication with respect to businesses. This will relate to face-to-face conversations,
meetings, and ICT. As this information exchange is influenced by personal characteristics and
preferences a short overview of what causes these possible differences will be given. The context for
interpersonal communication within businesses changed fast over the last few years and is still
changing (Smythe, J. 1996). Communication is no longer the management of media but more about
increasing individual understanding , this issue remains a hot issue as technologies and organizational
structures keep changing. Nevertheless are traditional communication styles such as a face-to-face
conversations or telephone calls still important. We will review interpersonal communication while
using Shannon’s (1948) influential paper as anchor.
Shannon states that the problem of communication is that a message with meaning has to be
reproduced at another point in time or place. The correct message is one out of a set of many and can
therefore be interpreted the wrong way. He offers a general communication system based on five
essential parts:
- An information source
- A transmitter
- The channel
- The receiver
- The destination
The interaction between these actors results in a successful or unsuccessful message. Some actors of
this model are important from a mathematical viewpoint but less important from a sociological one.
The transmitting of the message is a physical process and therefore too complex and not relevant for
this study. We aim to describe the model from a sociological viewpoint. For a visual representation of
the above described relation we refer to figure 3 in the appendix.
4.2 Information sources and transmitter
The information source produces a message which can consist of several elements: A sequence of
letters (e.g. an e-mail), a single function of time (e.g. telephone call), a function of time and another
variable (e.g. a video message), two or more functions of time (e.g. a conference call) and several
functions of several variables (e.g. a videocall meeting). As these functions are mathematical of nature
we use Burke (1996) to add and specify these terms. Burke adds that information can be gathered and
thus communicated by several sources. First of all, interpersonal sources (face-to-face) are people.
Firm sources like office or department meetings, are often aimed at groups and offer information for
all present or targeted. The transmitter refers to the person or thing sending the message, for instance
processing sound into electrical current, or an app transcribing a message (Shannon, 1948). The
transmitter will be discussed later on.
4.2.1 Face-to-Face communication
An important influence on interpersonal sources is proximity (Wohlers, Hertel, 2017) and (Zahn, 1991).
Proximity means close physical and visual distance between employees. Proximity is also linked to so
called status and chain-of-command distances. These distances mean that people within organizations
with different status or organizational level meet less because their offices are further apart and they
meet less often in common spaces. Physical distance is not the main influencer as Zahn (1991)
expected, he referred to organisational relationships as key component of interpersonal
communication. As employees having comparable work or there is a need for interaction, they will
12

interact whether their workstations are close or not, communication tends to incur regardless of
physical distance. In the new office types (e.g. hot-desking offices) employees have possibilities to pick
their own workstations. Teams can choose, if enough space available, workstations in close proximity
to each other to improve communication. Wohlers and Hertel (2017) add that the other way around,
people sitting in close physical distance of non-team members tend to communicate more often as
well. This holds for distances up to 12 meters. Steen, et al. (2005) add that certain barriers such as solid
walls and floor levels with common staircases diminish movement and therefore the chance to meet
and communicate. In their case study they found that being able to see someone and proximity add to
the chance of meeting up and therefore fosters unintentional communication. Besides that proximity
helps to create trust and fosters interaction. This holds for both inter- and intrateam members.
4.2.2 Group communication
The most common form of group communication is still the meeting. Meetings exist for the purpose
of decision making, relationship building, communicating, motivating and settling disputes (Bagire, et
al. 2015). Bagire et al. summarize in their literature review that meetings take up a lot of time from
management. This time is often laid to waste as meetings are not well prepared or executed. The
danger with meetings is that individuals partake in groupthink (Spinks and Wells 1995). Following the
statement of Manz and Neck, (1995) homogenous groups tend to create internal pressures towards
conformity that interfere with constructive critical analysis and ultimately lead to not optimal
decisions. This is called groupthink, it results in the following symptoms:
- Social pressure on members who argue against the groups beliefs.
- Self-censorship of thoughts that deviate from group consensus.
- An illusion of group vulnerability.
- A shared illusion of unanimity.
- Collective efforts to rationalize decisions.
- Stereotyped views of non-group members.
Managers should take this in account when assigning members to teams. A heterogenous group from
around 5 to 9 members is optimal for organizational decision making. Roles within the group should
be specified to support the exchange of job related knowledge, dialogue and the establishment of
relations.
As reaction on inefficient meetings the agile-method was introduced. This agile project managing
method on top of offering a new way of meeting, entails a whole approach for completing projects
(Cervone, 2011). The goal is to deliver a better product quicker. This is mostly done using the “scrum”
variation. The process of the scrum can have many forms but consists generally speaking of a kick-off
and planning meeting, the sprint, the daily scrum and the sprint review meeting (Rola et al. 2016). The
kick-off and planning meeting sets goals, requirements and divides roles within the team. The sprint is
the actual work that has to be done on the project. A project often consists of multiple sprints. The
daily scrum exists to answer brief questions about the sprints progress and possible barriers. This daily
scrum is not so much to control team members but more for making commitments and overcoming
obstacles. The sprint review meeting is an informal review meeting at the end of each sprint, here the
progress is showed to the customer or so called product owner. The scrum therefore has a very flexible
character with lots of short meetings and work divided into smaller pieces.
For scrum to be effective, a supporting environment is needed (Rola et al. 2016). This supporting
environment has to foster face-to-face communications and continuous information exchange.
Adjustable semi fixed elements should be present in the office to fit the scrum teams’ needs. Scrum
teams are often changing between sprints and are inviting additional guests resulting in changing
preferences. These needs are translated in a conceptual model by Rola et al. They state that for scrum
to be effective a conference room is needed for meetings, a kitchen or social room for the creation of
food or the storage of coats and bags, a relaxation area to reduce stress, a devolvement area for the
13

actual work and a room for the product owner. Teams should be able to switch between rooms to fit
the requirements for their work (Rola et al. 2016). A more complete description of the effects of these
rooms on scrum teams will be given in the last chapter.
4.3 The channel, receiver and destination
The channel as described by Shannon (1948) consists of the medium to send the message, for instance
a pair of cables, a beam of light or a radio frequency. As this is also mathematical or physical nature
we will not discuss this into depth. The receiver and destination are of more interest for this thesis.
The receiver performs the inverse operation of the transmitter and is from our viewpoint the same
(e.g. The senders WhatsApp is the same program as the receivers WhatsApp.). In the upcoming part
we will discuss both the transmitter and receiver together, nowadays often integrated in ICT. The
destination, as Shannon states, is the person or thing the message is intended for, this message is open
for interpretation. Interpretation depends on personal and cultural characteristics as will be explained
later.
4.3.1 The transmitter and receiver (ICT)
Apart from face-to-face communication other information and communication technologies exist to
gain information from interpersonal sources (Yoong, 2001). In her research a large part of their
subjects stated that they preferred face-to-face contact prior to contact via an ICT channel. Trust and
understanding one’s motivation and communication styles were given as most important reasons for
this notion. Telephone conversations were perceived as important communication channel as
everybody is very familiar with it, it was also found that telephone calls resulted in focused discussions
as everybody goes right to business. E-mail is seen as an important channel as well due to its simple
nature, speed and cost efficiency. The biggest danger with e-mail is that miscommunication is possible
as intonation or non-verbal messages are omitted. A timely response on e-mails is necessary to prevent
ill will and undermining of relationships. The use of synchronous text based chat programs (such as
WhatsApp) for formal meetings may not be useful as side topics often occur. However it is found that
for informal relationship building synchronous text based chat programs are a novel and quick solution.
Synchronous text based messaging is still gaining territory based on usage. There is a deficiency in
research on the subject related to business environments. The overview of Anderson (2016) only
contains research on the effects of WhatsApp on healthcare and educational institutions. As such a
large part of the workforce uses WhatsApp there is a lot of knowledge to be gained here. A recent
study on social media use in Spanish companies by Ingelmo Palomares et al. (2018) builds on literature
available on social media use within companies. Without defining what social media channels were
used they found that social media as a whole creates horizontal structures which communicates
values, norms, strategies and corporate values. Besides that social media offers the possibility for coworkers to exchange expertise and to facilitate open innovation. Furthermore it was found that social
media contributes to increased communication, workplace productivity, collaboration, information
sharing and employee engagement (Jiang. H, Neill M. 2017).
4.3.2 The destination
The receiver and destination as stated by Shannon (1948) are responsible for reconstructing the
message from the signal and for receiving the message. The transmitter is the same as the receiver for
ICT based communication, think of earlier discussed programs like WhatsApp, e-mail and Skype. The
destination is often a person. This person has to interpret the message. Several characteristics
influence interpretation such as culture (Tixier, 1994). In her review on communication differences of
15 European cultures Tixier states that interpersonal communication is executed and interpreted
different across these cultures. These differences exist based on preferences for written or oral
communication, length of written communication, implicit and explicit communication, clarity and
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formality. With most offices housing different cultures discrepancies between sender and receiver
occur. Managers should create awareness of these differences. From a manager’s personal perspective
Berger (1998) states that managers are trained in negotiation, leading, running meetings and
presenting, however, these skills are all learned within the context of their national culture. This can
on its turn result in misunderstandings.
Individuals all have different personalities and communication preferences. Nikolaou, et al. (2008)
found that regarding the Five Factors Model (Openness, conscientiousness, extraversion,
agreeableness and neuroticism) especially neuroticism and conscientiousness have significant effects
on interpersonal communication. Neuroticism refers to the tendency to experience negative affect,
such as anxiety, insecurity and psychological distress. Conscientiousness is persistence, motivation and
organization towards a goal. These two characteristics have an influence on voice behaviour (the first
one negative, the latter positive), this voice behaviour can be translated in the sharing of ideas,
expressing concerns, providing feedback and error correction (Nikolaou et al. 2008). The researchers
do state that their research may be hard to generalize due to cultural differences between research
population and general population. They therefore suggest further research in the field with other
personality measures.
Lind (2001) found that differences between men and women and their preferred communication
method exist. Women tend to try harder to keep a conversation going whereas men like to get straight
to the point. Women value connection and cooperation more than men, this results in different
reasons for communicating and possibly different preferred topics. Haynes et al. (2017) found that
women value proximity and interaction with managers and colleagues significantly more than men,
this also holds for older employees and younger ones. No significant differences were found regarding
effects of office lay-out and office environment on perceived productivity and job satisfaction.
Women’s retention rate however did differ significantly, women tend to leave voluntarily faster.
4.4 How to measure communication
As the model by Shannon (1948) is physical in nature and can not be built on entirely from sociological
perspective, we look at other sources for a measurement of communication. Roberts and O’Reilly
(1974) developed a longitudal study which measures differences between communication within
organizations or teams. Questionnaires distributed over time spans of three weeks measure different
aspects of communication resulting in generalizable outcomes based on these different organizations
or teams. The measured aspects range from mobility, trust, influence, desire for interaction, accuracy,
summarization and satisfaction to communication forms such as face-to-face, telephone and written
communication. These aspects got measured using a questionnaire containing 60 diverse questions
(e.g. “Do you ever feel that you receive more information than you can efficiently use?” “Put a check
under the face that expresses how you feel about communication in general, including the amount of
information you receive, contacts with your superiors and others, the accuracy of information available,
etc.”). After an organization or division is measured it can be compared and benchmarked against other
companies regarding these earlier mentioned aspects. The researchers stress that this measurement
does not take into account individual communications but only organizations or teams as a whole. This
poses a problem because big differences can occur according to the researchers. For a more personal
measurement regarding face-to-face communication Beechey et al. (2018) produced a measurement
tool with the ability to modify for different acoustic environments. Duos were asked to solve puzzles
for which they had to communicate as they both had unique information required for the solution.
The subjects had a headphone on with different kinds of background noises such as a library
environment, an office environment, heavy traffic and a café or lunch room. After the puzzles were
completed and the subjects were tested on all acoustic environments the subjects had to answer a
questionnaire on how they perceived the communication. This was done using a 13 point scale and
concerned topics like effort to complete the task and intelligibility. The scale ranged from 0 “no effort”
to 12 “extreme effort”. Besides that, the researchers measured talking characteristics like voice
behaviour and changes in vocal tract. The results were that for the louder environments (café,
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lunchroom, heavy traffic and for a smaller extent the office space) subjects perceived it harder to
communicate which resulted in reduced intelligibility and comprehension. The strength of this
measure is that it both uses self-perception as well as an objective measure. These two measures entail
aspects regarding the sociological aspect of communication (e.g. whether you feel free to
communicate) and the vocal aspect which is equally important for efficient communication.
4.5 Conclusion
This chapter defined communication using Shannon’s influential paper as anchor. We first described
the information source, the focus was on the human aspect of communication. Face-to-face
communication is heavily influenced by proximity. Large distances or visual barriers between
employees obstruct communication, especially the informal and unintentional communication forms.
Group communication often takes place in the form of meetings. Meetings can be beneficial if well
prepared. Pitfalls for meetings are unpreparedness and groupthink. Nowadays agile and scrum
working ways receive special attention as a way of communication, for its ability to reduce project
times and improve quality of the output. The transmitter and receiver are getting more and more ICT
solutions and ICT is getting more integrated in day to day communication. E-mail and telephone do
already exist for some years. New solutions like WhatsApp and Facebook are gaining territory as can
be seen in large quantitative studies. However, studies with generalizing power focused on these new
forms of ICT are still lacking. Individuals differ based on cultural background and personality, which
influences communication and the interpretation of messages and information. Gender differences on
office perceptions only occur communication wise. Women prefer closer proximity to colleagues and
supervisors for more communications, men prefer communication to be more pragmatic. To finalize
the chapter we discussed two very different measures regarding communication within the office.
These measures will come back in chapter six to describe the link with the office space and
communication.
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Chapter 5 – Creativity
5.1 Introduction
According to Unknown, (1997) Famous movie directors set up their company (DreamWorks) with very
few tangible assets, nevertheless, it was valued at 2.7 billion dollar. This value was based on their
shared knowledge, expertise and creativity. Investors expected that this creativity and knowledge
would be turned into innovative ideas and ultimately in added value. The Oxford diary states that
creativity is: “The use of imagination or original ideas to create something.”? So why were these movie
directors perceived to be very creative while others were not? Gurteen (1998) states that all humans
are creative by nature and feel the need to create. Still we do not see a world full of creative ideas and
innovations. From these two statements we can conclude that individual differences exist regarding
creativity. Gurteen continues following the quote of William Brag: “The important thing in science is
not so much to obtain new facts as to discover new ways of thinking about them”, he adds that this
follows for business as well. Businesses should focus on thinking about their abundance of information
in new creative ways which results in added value. He continuous with the notion that creativity is
seen too much as an analytical process instead of a fun game. One should ask questions about
metaphors, limitations, existing concepts etcetera. He adds that creativity is not only needed in R&D
or other specialist disciplines but in every layer of the organization. If one finds a better way to write a
report for instance it is a creative act as well. Following these statements it is clear that creativity is
important for organizations to get a competitive advantage. To understand and use creativity we have
to explain this ambiguous definition. We will first define it using the conceptualization of Amabile
(1983). Furthermore we will look into aspects which have an influence on creativity, the anchor for
these aspects is also given by Amabile (1983).
5.2 How to define creativity?
But what then is creativity? Amabile (1983) states that researchers have a disagreement on what
creativity is and several definitions have been proposed. Some define creativity as having an unique
solution to a problem (Berger and Guilford, 1969; Cropley, 1996), others see it as making meaningful
connections between unrelated elements and creating new insights (Runco, 1986). Personal
characteristics define creativity according to others (Helson, 2010; Davis and Rimm, 1982). A more
novel idea is linking creativity to the end product. This end product is an observable outcome with an
“effective surprise” or “a shock of recognition”. The problem with these definitions is that they cannot
be assessed. Amabile (1983) offers an operational definition on the basis of the end product view:
“A product or response is creative to the extent that appropriate observers independently agree it is
creative. Appropriate observers are those familiar with the domain in which the product was created
or the response articulated. Thus, creativity can be regarded as the quality of products or responses
judged to be creative by appropriate observers, and it can also be regarded as the process by which
something so judged is produced.”
This quote means that a creative behaviour or outcome is found the be creative if an expert or a group
of experts finds it creative. This definition is again subject to subjective measurements, however, she
states that this is the only possibility as the unique solutions, meaningful relations and personality view
cannot be clearly measured at all. She acknowledges that her definition is based on subjective criteria
as well, however this is the best way as there is no alternative available. To clarify the measured
product she adds the following assumption:
“A product or response will be judged as creative to the extent that (a) it is both a novel and
appropriate, useful, correct, or valuable response to the task at hand and (b) the task is heuristic rather
than algorithmic.”
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To come up with these creative products or responses Amabile (1983) states that three components
are key influencers.
5.3 Components of creativity
We are more interested in organizational creativity within this thesis, nevertheless are these
components of creativity of relevance. Creativity is only exerted by humans and it should therefore be
clear what exactly does influence humans when behaving creative. One could state that these
components of creativity are the inputs whereas organizational creativity is the output. When
discussing the following three components of creativity is important to remember that being skilful in
only one domain is not enough (Amabile, 1983). Absence of one of these actors is detrimental to
creative behaviour. Besides that do these actors need to work together to result in creative behaviour.
For a graphical overview of these three components we refer to figure 4.
5.3.1 Domain relevant skills
Domain relevant skills entail the technical skills required to perform a task. These domain relevant skills
need to be present at some level to be creative. To grasp back at the example of writing a report,
knowledge about the structure, contents and lay-out are essential if one wants to create a decent
report. To improve the report on a creative way even more knowledge is required. These skills can be
obtained through education and through co-workers, leaders or managers. Leadership is believed to
be an important factor that influences creativity (Wen, et al. 2017). Creative leadership entails two
concepts, worker-role creativity and manager-role creativity. Worker-role creativity is task creativity
similar to creativity exerted by employees. Manager-role creativity is the ability to manage a team in
new or creative ways resulting in better team synergy and effectivity.
Based on social cognitive theory, seeing someone being creative can support similar behaviour,
therefore a leader with a lot of worker-role creativity can boost worker creativity (Wen, et al. 2017).
This is translated in modelling, which is gathering information and learning creative strategies exerted
by a team leader or manager. Especially in teamwork this modelling is a key component to foster
creativity as team leader and members spend a lot of time together.
Klijn and Tomic (2010) found in their literature review that these domain relevant skills are often seen
as a basis for creative thought. They do however state that domain relevant skills can lead to so called
functional fixation which prevents creativity. This functional fixation means that one focusses too much
on their work without thinking about the process.
5.3.2 Creativity relevant skills
Amabile (1983) states creativity relevant skills add something new to a project, these skills make the
difference between people with similar domain skills. These creative relevant skills are subject to a
personal and supportive part. Manager-role creativity as mentioned before is about creating a
supportive environment for subordinates regarding creativity. This can be seen as a form of charismatic
leadership (Wen, et al. 2017). It is important that leaders show that creative behaviour is supported
and desirable, as creativity is risky it should not be punished if this risky behaviour goes wrong from
time to time. Besides that can managers offer subordinates trainings and workshops to help improve
these skills. With respect to personality characteristics Amabile (1983) gives a review of several studies
which can test specific creative traits. Just to give an example of such a test we will look into “Duncker’s
candle problem” (Duncker, 1945). The goal of this test is to fix a candle to a wall in such a way that the
wax wont drip on the table, the complete this task the participants received a candle, a box of matches
and thumbtacks. The solution is to empty the box and nail the candle in the box to the wall, in this way
18

the wax will drip in the box. To solve this problem one has to have an open mind and think creative.
This and other experiments test specific creative outcomes. Adding the results of all these tests for a
single individual will get a decent overview of a creative personality. Walton (2003) reviewed studies
regarding so called divergent thinking which roughly translates to creativity relevant skills. He did
however conclude that, as the test before, results often were too specific and could not be generalized.
Alder (1994) states that, to some extent, creativeness can be learned. In his article he proposes several
lessons or thinking methods to improve creative thoughts. Managers can offer these lessons to
subordinates to offer new thinking ways. A limitation is that a clear problem or goal is needed for these
methods to be active. One can for instance not impose a new way of thinking about a subject is the
subject is not known. Both the personal and supportive side of these skills are subject to openness to
experience from the earlier mentioned five factor model (Scott, 2004). Individuals who score high on
openness to experience tend to engage more in creative behaviour. Leaders who are open to
experience tend to promote and accept creative behaviour more.
5.3.3 Task motivation
For task motivation, intrinsic motivation towards the task is important (Amabile, 1983). Intrinsic
motivation consists of baseline motivation plus the motivation towards a specific task. This motivation
defines what someone likes to do, and fully commits to. Apart from the intrinsic part, motivation is
also influenced by other environmental factors such as time pressure and leadership. To revert to
manager role creativity again, managers and team leader have and should use the ability to motivate
their team members as best as possible to boost creative behaviour (Wen, et al. 2017). This can be
done by decreasing time pressure, gathering resources not readily available, impose new ways of
working and inspiring employees with shared values. Amabile (1985) notes in later research that
eccentric rewards work detrimental on creativity. She used her measurement method from her earlier
research to test eccentric rewards against intrinsic rewards and a control group. The result were
significantly less for eccentrically rewarded writers as opposed to the control group and the intrinsically
rewarded writers.
5.4 How to asses creativity
Walton (2003) found in his extensive literature review that validity wise the most appropriate way to
asses creativity is to measure creative accomplishments. This is in line with Amabile (1983, 1985) who
based her definition on these creative accomplishments. Besides that, these creative accomplishments
are more interesting for organizations as well. Walton (2003) does however state that these creativity
measurements are often designed and tested for students or school children. These creativity
assessments work with guidelines regarding their produced products or works. Walton continues that
tests more focused on the business environment often entail large collections of projects which are
then rated high or low on creativity by clients. The projects rated high on creativity their attributes and
similarities will be grouped and formed into a checklist which then can be used to asses new creative
outcomes. The Kirton Adaption-Innovation Inventory (KAI) is one of such measures (Kirton, M. 1976).
This measure using several different items to predict creativity. For instance: supervisory ratings, peer
nominations, demographic variables and specifically developed measurement tools for job
satisfaction, need for clarity, intolerance of ambiguity, self-esteem and locus of control. As this
measurement tool has many aspects Keller and Holland (1978) tested the KAI on their own and against
other measurement tools for these specific aspects in three organizations. They concluded that the
KAI can be useful in the prediction of employee fit for creative tasks and projects.
The problem with these checklists to asses creativity remains that subjectivity is still playing an
important role. In a case study performed by Buel (1965) in a pharmaceutical research firm the results
pointed towards the conclusion that older employees were more creative. The researchers concluded
that this was due to a rater bias in favour of older employees. As Walton (2003) described are these
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checklists often for a single division or company and are therefore susceptible to subjectivity. A larger
pool of ratings can reduce this problem, however then the generalizability decreases as situational
factors do play an important role as well. These situational factors are described by Woodman et al.
(1993), they summarized literature resulting in a conceptual model which notes all factors leading to
organizational creativity. Some of these factors are earlier described cognitive ability, personality,
intrinsic motivation, knowledge, group cohesiveness, size, diversity, and organizational culture,
structure, resources and technology to name some. They mention that this end product of
organizational creativity is therefore hard to measure as so much factors influence it. They state that
further research is needed to test the model. However Woodman et al. close of with the notion that
this may be a hard process as operationalizing creativity always faces measurement and construct
validity problems.
As creativity is often a stage before innovation as described earlier, De Jong and Den Hartog (2010)
propose to measure innovative work behaviour instead. Creativity and idea generation is a part of their
model as well. They proposed to quantify innovative work behaviour by surveying managers and
employees using their carefully selected questionnaire. Example questions of the survey sent to the
managers are: “How often does this employee, pay attention to issues that are not part of his daily
work?, find new approaches to execute tasks?, and, make important organizational members
enthusiastic for innovative ideas?” Employees received questions such as: “In your job, how often do
you, make suggestions to improve current products or services?, acquire new knowledge?, and,
produce ideas to improve work practices?” This questionnaire found better correlations then other
measures trying to capture innovative work behaviour. Li and Hsu (2016) support this notion of De
Jong and Den Hartog as they did a literature review on the subject. They also support the notion that
there is no objective measurement yet apart form job specific quantifications like patents for scientists
or R&D workers (De Jong and Den Hartog 2010).
5.5 Conclusion
Having introduced the definition of creativity it is clear that is an ambiguous phenomenon perceived
to be important for all sorts of organizations. Tremendous amounts of research has been done on the
topic of creativity, nevertheless, there is no real consensus or generalizing definition. The definition of
Amabile (1983) tries to formalize subjective measurements as much as possible. This resulted in a
conceptual framework to measure creativity subjectively. She continued with the notion that creative
behaviour rested on three pillars: Domain relevant skills, creativity relevant skills and task motivation.
These three aspects combined result in creative behaviour. Domain relevant skills refer to job specific
skills and knowledge, creativity relevant skills entail unique problem solving skills and out of the box
thinking. Task motivation is the willingness to do a task and to perform well on it. Amabile (1983) states
that: “Task motivation can be seen in this context as the most important determinant of the difference
between what a person can do and what he or she will do. The former is determined by the level of
domain-relevant and creativity-relevant skill; the latter is determined by these two in conjunction with
an intrinsically motivated state.” The assessment of creativity remains problematic as no real holding
tool is present. The most commonly used measurement measures creative accomplishments. This is
the only interesting tool for organizations, due to the need for innovative products or processes to
keep a competitive edge. These creative accomplishments can be measured using a pool of creative
projects to create a checklist to asses coming projects. Researchers have also tried to rate employee
creativity, these ratings are always based on subjective measurements from supervisors, peer or selfreports which makes it hard to generalize.
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Chapter 6 - The effect of the office space on occupants’ interpersonal communication and creativity
6.1 Possible relationships
In this last chapter we will try to find connections and relationships between the topics of the last three
chapters. The office environment has an impact on the level of communication of its occupants
(Binyaseen 2010). Communication on its part has an effect on creativity. A direct relation between the
office and creativity is as mentioned researched by many researchers, therefore we finish this chapter
with this link. We will conclude this chapter with the finalization of the model.
6.2 The effect of the office environment on communication
Binyaseen (2010) states that following the earlier described transition from all cellular offices to a more
cost efficient office design, communication increased in open plan offices. On the other hand,
disturbances increased as well. This conflict between communication and private work can be
translated in a division Peterson and Beard (2014) made. They stated that the workplace must be
designed based on two variables: interaction and autonomy. Interaction means communication.
Autonomy is based on control, responsibility and discretion the employee has over the work. When
people are performing autonomous tasks privacy is of the essence. Privacy is the protection from visual
and acoustical stimuli (Roper, K. Juneja, P. 2008). Visual privacy is the ability to work without being
observed or distracted. Acoustical stimuli consist of noise, which is one of the most significant
workplace distractions (Roper, K. Juneja, P. 2008). Office lay-outs have different effect on autonomy
and interaction. The privacy part of autonomy is especially important as noise disturbances have been
found to reduce productivity with 66% (Haynes et al. 2017). Haynes also states that communication is
one of the main reasons offices exist, but it should not disturb people once it occurs. These
disturbances can be measured with the method Beechy et al. (2018) developed. They can uncover
what disturbances occur when communicating face-to-face. The deployed office lay-out can be tested
and if possible, adjusted so that communication can commence as effective as possible. This
communication can be spontaneous or planned.
6.2.1 Planned communication
For planned group communication meeting rooms with large acoustical and medium or high visual
privacy are optimal as they prevent disturbances for people not at the meeting. The open-plan office,
popular due to its efficient space usage and perceived better communications have medium acoustical
and visual privacy, assumed workstations are divided by semi fixed barriers (Schlittmeier, S. Liebl, A.
2015). If these workstations are not separated, and employees can hear and see each other to a great
extent, privacy drops and disturbances increase. Communication in these open-plan offices occurs as
employees are in close proximity to each other regardless of work relation (Wohlers and Hertel, 2017;
Zahn, 1991). They state that the proximity effects decrease from distances starting at 12 meters.
Proximity is however not the main instigator of communication, organizational relationships are of
greater importance. These relations, like supervisor-subordinate or a team relationship, foster
communication regardless of distance. To reduce disturbances employees with organizational
relationships can be placed together to minimise disturbances for others. As employees have the need
to work together project rooms with medium visual privacy and high acoustical privacy offer a perfect
solution to initiate teamwork without increasing disturbances (Duffy et al. 2011). The scrum method
is initiated to do project work quicker and better. This method needs an environment where
communication and information exchange are optimized (Rola et al. 2016). This is done using zones.
The cellular lay-out of the office improves face-to-face communication as scrum team members are
within close proximity of each other. Role et al. continue that for the information exchange white- or
smartboards are essential. The conference room should be fitted with white- or smartboards as well,
this improves the effectiveness for the scrum meeting as information from the previous day can be
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recalled. These zones are restricted to the occupying scrum team only. For planned communication
between employees apart from each other ICT poses a solution. Telephones and e-mail are widely
used and some new social media like Skype and WhatsApp are still gaining ground for employees
having to work together over great distances. These communication methods increase
communication, workplace productivity, collaboration, information sharing and employee
engagement (Jiang. H, Neill M. 2017). While these methods fill in the gap for communication over
distances, face-to-face communication is still preferred (Yoong, 2001). Therefore it is of the essence
for employees within teams or in need of cooperation to be able to share a room or communicate
face-to-face.
6.2.2 Spontaneous communication
Spontaneous meetings often occur if employees are on route or in lunch or coffee rooms (Duffy et al.
2011). These spontaneous meetings as Steen et al. (2005) state encourage trust and social relations.
The chance of these meetings occurring reduces as more physical barriers such as floor differences,
staircases or solid walls are present. Rola et al. (2016) and Duffy et al. (2011) propose that coffee, lunch
and relaxation rooms should be in the middle of the office to improve intra team (informal)
communication. These centred rooms have as benefit that communication can occur without anyone
being disturbed, it is therefore ideal for intra team informal communication. Based on the office layout described for scrum by Rola et al. (2016) communication of intra team members occurs more often
as well. These cellular offices decrease conversation times but increase conversation frequencies
(Boutellier et al. 2008). This is supposed to be beneficial for teamwork as only essential information
will be shared.
Whenever teams are mixed up in an open plan office, more intra team communication occurs following
the above mentioned statement of (Wohlers, Hertel, 2017) and (Zahn, 1991), however the trade-off
between noise disturbances and communication is always present. Apart from lay-out these discussed
and other rooms can be filled with arts and plants, these semi fixed objects have an influence on
spontaneous communication as they can be a direct topic of conversation as stated by Smiraglia
(2014). Especially art can start conversations between employees without relation at all as everybody
has an opinion about art.
Boutellier et al. (2008) measured the differences between office types described above regarding
communication. They found that lay-out is an important predictor for frequency of communications.
Open plan offices resulted in a lower frequency of communication but with a slightly higher average
number of participants in comparison with multidimensional offices (from 5.4 conversations per hour
to 2 and the average number of participants raised from 2.1 to 2.4). Besides that does that length of
communication increase as well (from 3 minutes in the multidimensional to 9 in the open plan office).
The multidimensional offices with different zones showed a longer time without communication in
comparison with the open plan office (from 7% to 30-40%). It can be concluded that open plan offices
result into long group conversations where the multidimensional offices result in shorter focused
conversations. These shorter conversation times result in that employees spend more time doing
actual work and get more out of their short conversations. Besides that, discomfort with ambient
elements reduces communication frequency.
6.2.3 Conclusion
To summarize, and conclude we give a list of elements of the office that have an effect on the
communication of its occupants:
- Office lay-out has an effect on communication frequency and length, multidimensional offices
foster shorter and more focused communication then the open plan office. Besides that did
time without communication increased with around 40% which reduces disturbances.
- Different zones offer possibilities for meetings, scrum work, relaxation or coffee.
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When in an open plan office; proximity has a strong effect on communication, closer
employees communicate more often.
When in an open plan office; Noise disturbances should be avoided as good as possible with
semi fixed barriers and noise cancelling measures.
When in a multidimensional office: barriers such as walls, floor levels and staircases are
detrimental for communication between employees and should not be present for employees
with a need to communicate.
Plants and art can be topics of conversation for employees interested in these fields and do
add to informal communication and relationship building. (Smiraglia, 2014 described a
company with a changing art gallery in its halls provided by a nearby school of arts.)
Discomfort with ambient elements reduces communication frequency and should therefore
be above an acceptable threshold.

6.3 The effect of interpersonal communication on creativity
Organizational creativity is influenced by many factors (Amabile et al. 1996). To solely define the
influence communication has on creativity one has to describe the act of communicating and
information sharing as this is the most of called factor influencing creativity. Boutellier et al. (2008)
state that communication leads to creativity and ultimately to innovation. He continues that ease of
knowledge access, intensity of information exchange, willingness to share knowledge and underlying
scientific and technological paradigms are key factors for creativity. These factors have to be present
and employees should partake in them to foster team creativity as good as possible. To quote Styhre
and Sundgren (2005) on their definition of organizational creativity: “a variety of activities in which
new ideas and new ways of solving problems emerge through a collaborative effort by promoting
dialogues that involve multiple domains of scientific knowledge to produce value for the organization’s
mission and market”. This definition explains how creativity and innovation is influenced through
communications. This knowledge access and information exchange can go through formal and
informal communication channels. Boutellier et al. (2008) states that individuals, rooms, floors,
departments or even office buildings are so called knowledge islands which should be brought together
through forms of communication. This states that the knowledge is present but has to be brought
together. These islands of knowledge can be linked to the earlier mentioned scrum method. Scrum
proposes that scrum teams can vary between the sprints. Teams can change regarding their
composition but also work space. When the composition of these teams change new team members
from different departments and with expertise meet more often, so more islands of knowledge meet
because of their agile working way.
Boutellier et al. (2008) states that regarding the nature of communication and creativity as described
by Styhre and Sundgren (2005) and Amabile, (1996) there is a relation based on a so called
connectivistic perspective. This means that both are influenced by intrinsic and extrinsic motivation.
Intrinsically motivated communication can be seen as informal conversation whereas extrinsically
motivated communication is communication required for the job. Both these motivations are subject
to the effects of office lay-out, corporate culture and noise. These effects and motivations can be
measured using the questionnaires and tools Roberts and O’Reilly (1974) and Beechey (2018). Their
questionnaires and empirical research deal with office noise and perception of the organisational
structure and rules regarding communication. However, Wenger et al. (2002) state that face-to-face
communications and high performance in creative enterprises are only correlational instead of causal.
He states that trust and relations are the most important factors for performance and creativity,
communication on its part has an positive influence on these factors. Therefore Wenger at al. state
that the true effect of communications is hard to measure. Nevertheless it is said that especially faceto-face communication is important as true communication intentions and non-verbal communication
can be observed (Yoong, 2001). Regarding group communication some researchers warn that
groupthink can be detrimental to creativity as the earlier discussed symptoms add up to decreased
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sharing of information and over hasty and over rationalized decisions (Manz and Neck 1995; Isenberg,
1986). Roberts and O’Reilly’s (1974) method can be used to uncover these problems as the minorities
in the group will often notice these problems. This method can uncover what problems occur during
communication be it planned or spontaneous. Based on their findings optimal decisions can be made
regarding team placement, rotation and structure.
We can conclude that communication definitely has a relation with organizational creativity. The key
points below give an overview of how communication influences creativity.
- It is essential that experts are willingly sharing knowledge and information about projects and
or processes with each other to stimulate creativity.
- Ease of knowledge access, intensity of information exchange and underlying scientific and
technological paradigms are key factors of creativity
- Face-to-face communication is seen as more effective as real intentions and non-verbal
communication can be observed, however, when this is not possible, ICT systems provide the
means to connect individuals separated of each other.
- Groupthink is detrimental to creativity is it narrows thought process and results in over hasty
decisions.
- Team members of teams should change every now and then, where possible, to improve
relationships and information sharing between individuals who would otherwise not
communicate.
- Demographic, cultural and individual preferences should be taken into account as
communication preferences differ across these elements.
6.4 The effect of the office environment on creativity
Ceylan et al. (2008) and McCoy and Evans (2002) tried to operationalize the relation between the office
environment and creativity by letting managers, students and university teachers asses pictures of
work environments. Both studies started off with defining what physical characteristics were present
in the office after which they let the subjects evaluate the pictures and rate them on how well these
offices supported creative behaviour. This method resulted in an overview of what elements should
be present in an office in order to stimulate creativity. Some of which are: plants, windows, cool
colours, decent illumination, natural materials and views. Ceylan et al. (2008) however do stress that
these findings are probably hard to generalize as they tested this in one country and on managers of
one firm. They do believe that their findings are somewhat robust and therefore suggest further
research on the topic. Their results follow the findings of McCoy and Evans (2002) to some degree. The
differences may be present due to test population as Ceylan et al. used managers whereas McCoy and
Evans used students.
The four office aspects that Ceylan et al. (2008) found that have an influence of the creative potential
of an office are complexity, light, plants and colours. Low complexity offices which are brightly lit with
a few plants and cool colours are found to have to most creative potential. Regarding the lighting they
state that windows do have a positive effect on the creative potential as well. Materials used and
furniture were not of importance for the creative potential of the office. McCoy and Evans (2002) add
to this notion that furniture can be of influence if they are made from natural materials, a natural view
also improves creative behaviour. Complexity wise, McCoy and Evans promote a lot of features and
visual detail in offices whereas this was stated to be detrimental to creativity following Ceylan et al.
(2008). This contradiction probably occurs due to the difference in test population. Students with
probably no or little office work experience preferred high complexity rooms whereas manager of
several firms preferred low complexity. The latter judgement is probably based on experience whereas
the first one on expectancies. Besides that did McCoy and Evans found that lighting made no
difference. In their second study McCoy and Evans (2002) tried to measure the creative outcomes
produced for individuals settled in spaces rated high and low on creative potential. They found that
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these different rooms had significant influence on creative outcomes. These tests however were very
specific and only tested for a small population resulting in an outcome which lacks generalizing power.
With respect to plants Bakker and Van der Voordt (2010) found in their extensive literature review that
apart from the earlier mentioned climate effects, plants do add to productivity and creativity. Due to
methodological shortcomings it is impossible to generalize their findings, nevertheless, the measured
effects do exist. They explain these effects with the “Biophilia Hypothesis”, this hypothesis explains
that humans value nature from a biological basis (Aries et al. 2010). This also explains why a natural
view and natural materials are perceived to be beneficial for creativity, production and happiness.
With respect to colour, all studies suggested the use of cool and calming colours (Lee, 2016, Ceylan et
al. 2008, McCoy and Evans 2002). Van der Voordt et al. (2017) however do state that colour
preferences are highly personal and do depend on demographics such as education, age and gender.
Besides that a lot of people do not have a strong preference. Bakker et al. (2013) concluded that the
effects of colour on their own are small as they are often seen together with the atmosphere of a
room. Haynes (2008) and Aries et al. (2010) found that with respect to light and lighting the quality
and amount of daylight should pass a certain threshold to be sufficient. Whenever it is below this
threshold job satisfaction and productivity goes down. Like colour, the amount of preferred lighting is
also very personal and it influences the atmosphere of a room. It can be concluded that colour and
lighting both influence the atmosphere of the office which on its turn influences creativity and
therefore should be taken in consideration when designing offices.
The office elements that have a direct effect on creativity will be summarized below. It is however
important to remember that some of these studies lacked methodological or generalizing power due
to too small sample sizes of differences between subject groups. Nevertheless, these elements often
pose other desired effects such as improved productivity, happiness or reduced sick reports.
- Sufficient light was reported to be beneficial for creativity, day-light has an even greater effect.
- Windows and then specially the ones with a natural view contribute to creative behaviour due
to one’s biological connectedness with nature.
- A preference and perceived for natural materials.
- Although some do not measure effects with different colours, cool colours always have found
to be more calming than warm colours, contrast between colours stimulates employees.
- Complexity wise evidence is weak, but high complexity of the office environment can cause
distraction which is detrimental for creativity.
6.5 Conclusion
With respect to the studies used for this thesis it is important to keep in mind that most of these
conclusions are drawn from research which used self-reports. This does not have to be a problem, but
it is important to realize that differences in perception can result in differences in measured outcomes.
For instance Kok et al. (2015) found that facilities are perceived and evaluated different among
employees on different levels of the organization. Besides that did Beechey et al. (2018) found that
men and women communicated differently in areas with a lot of background noise and Lind (2001)
found that women prefer different means of communication then men. As mentioned earlier culture
and personality do play a role in communication and creativity as well. All these factors combined
make it hard to conclude on earlier findings, nevertheless, a lot of findings are replicated or found in
comparable studies as well.
The graphical overview below starts off with the office environment and its link with interpersonal
communication and creativity itself. The first link can be seen as a weak one as there are only a few
elements that have an influence on creativity directly. These elements, such as arts, plants, the view,
lighting and materials had only marginal effects in a small amount of studies. The relation between
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office environment and communication is a stronger one. Especially the lay-out of the office has a big
impact on communication streams in the office. Proximity and barriers are of big influence as they
enable or disable individuals to meet and communicate with each other. Although ICT offers solutions
for individuals to communicate over distances these methods are still found to be inferior to face-toface communication. New ways of working such as agile and scrum should be supported by offices
with several zones for different kinds of work and communication. In these zones distinctions are made
between private work where high privacy is beneficial and group work where interaction between
team members should boost productivity and creativity. A harder to define relation but one definitely
present is the relation between communication and creativity. The most important factor is that
individuals should share their knowledge and expertise. This knowledge sharing commences trough
communication. To fully grasp the potential of the workforce it is important to rotate teams to expose
employees to different ways of working and knowledge. It is also found that relations and trust are
seen as important factors for knowledge sharing, trust and relations are established best when
communicating face-to-face.
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Chapter 7 – Conclusion and Discussion.
7.1 Conclusion
This thesis has pointed out the characteristics of the office environment, aspects of communication
and creativity and the relationships between these three. With respect to the office environment we
distinguished between fixed, semifixed and ambient elements. Fixed elements consist of walls,
windows, the lay-out, HVAC and separations. The walls, lay-out and separations mainly influence
communication whereas HVAC and windows influence the ambiance of the office which on its turn
influences creativity. Semi fixed elements consist of furniture, arts and plants. These three elements
apart from influencing the ambience can have a direct relationship on creativity as well. Ambient
elements of the office such as colour, lighting, cleanliness, temperature and acoustics do have an
indirect effect on ambience and therefore creativity, this is however an indirect relationship. These
elements do not influence creativity except when they are below a certain threshold. This threshold is
personal but when violated it is detrimental to interpersonal communication.
Interpersonal communication within the office can be roughly translated into two forms, formal and
informal communication. Formal communication tends to happen regardless of influences from the
office, this is because work relationships have to be found to be the most important predictor for
formal communication instead of proximity. Informal communication however is heavily influenced by
office lay-out and separations. Different zones with different amounts of privacy are proposed to
improve informal communication without causing disturbances for others. While new methods of
communication such as various ICT solutions are still gaining ground, face-to-face communication is
still preferred. Tools to measure communication can consist of self-reports or direct measurements of
communications, both offer interesting and useful data which can be used when designing an office
environment.
There is widespread consensus that creativity is important for all kinds of organizations. It however
remains a rather ambiguous term. It is however clear that creative behaviour comes forth from some
skills which can be taught and learned, some personal characteristics and motivation. Measurement
of creativity can be done with self-reports or the measurement of creativity outputs, these however
require checklists. Checklists are often very situational and subjective. The relations regarding the
office and communication or creativity have already been mentioned, however the most important
link is between communication and creativity. This link is a hard to define one as many aspects
influence each other in some way. The most important factor however is the sharing of knowledge.
This sharing of knowledge between individuals should be supported and possible threats such as
groupthink should be minimized. Scrum and agile working methods are ways of working which boost
communication between team members often resulting in better outputs. It can be concluded that
the office environment has direct and some indirect influences on both creativity and communication.
Communication has a strong direct link with creativity.
7.2 Discussion
The findings in this thesis are often based on studies which got their data from self or peer reports,
these reports can be subject to socially acceptable answers and subjectivity. However, as many of
these studies have been reproduced or measured in other ways with the same results it can be said
that their findings are robust. Due to the lack of quantitative data, or quantitative data with
generalizing power, it remains hard to conclude on precise effects. Corporate culture, leader member
exchange and personality are supposed to influence both communications and creativity on the work
floor as well. This can be seen in some of the earlier described conceptual frameworks from several
researchers. Following this statement it can be said that this relation is one which is influenced by
many aspects. Culture, gender, personality, age and even income/education level can result in
differences between employees regarding communication and creativity. We left out studies which
were executed in countries with cultures too different from western ones (when this supposedly
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influenced the results). These differences are interesting for future research. We do however think
that testing the conceptual frameworks described earlier can be more beneficial as they already give
a good qualitative overview of what influences creativity. It however remains hard to quantify these
frameworks as they are from sociological and psychological nature.
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Figure 1: Stakeholder analysis
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Figure 2: Link analysis
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Figure 2: Diagram of general communications system

Figure 4: Compononts of creative performance
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