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FOREWORD

Before you lies the research thesis of the master Real Estate Management and Develop-
ment written in the context of the combined master program for Architecture and REMD 
within the Faculty of Architecture, Building & Planning. 
The first part of this combined graduation project: ‘Transparency: Olympic Village 2028’ 
addressed the architectural design and the theory behind it. This thesis addresses the 
needs of (elite) athletes and examines the extent to which the design complies with this 
by means of a design review.
For this use is made of the method User Needs Analysis (UNA). I was introduced to UNA in 
the summer of 2013, during the subject Analyzing, Programming & Evaluating (dr. W.J.M. 
Heijs). Because I considered the method to be very interesting and relevant, I have dedi-
cated my graduation project to it. I am convinced that this research methodology can 
be of great value to both disciplines of real estate and architecture.
I would like to take this opportunity to expand a little more on this combined master 
track. Although the combined master track has not always run smoothly, and both 
masters were not always well matched, I have at the end of it no regrets of the decision 
I made years ago. Although the connection between both disciplines is not always as 
strong as to other disciplines, their mutual relevance is undisputed. That is what I have 
experienced during the various lectures and projects I have worked on at TU/e. Without 
good real estate, one cannot design great architecture and vice versa. However, the 
two of them work in completely different ways. Whereas architecture, for me at least, 
represents a creative, reflective, and almost poetic way of thinking about the built 
environment, real estate has a more prosaic and quantitative vocabulary for studying it. 
However, it may precisely be these opposite aspects which I have enjoyed and learned 
so much from. As in science: opposites often attract. 
With this project, my study time has come to a close and I would like to thank everyone 
who has been part of it. Particularly Wim Heijs, for his extensive and supportive feedback 
and his patience and openness during this research process. Also, I want to thank all in-
terviewed experts for their cooperation on the research and for being so open with their 
information. Of course I also would like to thank again Christian Rapp, Ruurd Roorda and 
Barbara Kuit for their input during the first part of this graduation project. Finally, I want to 
thank my family and friends for their trust and support over the past year and the years 
before.

Frederic Leenarts
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SUMMARY

1. Introduction and research questions
The Olympic Games are the pinnacle of sporting achievement, with the difference be-
tween a gold medal and no medal often being a fraction of a second. Therefore, at the 
Olympics, everything is a performance issue. All aspects of the life of an Olympian can 
affect the optimal performance and the built environment should help prevent and / or 
deal with all these issues. Just as equipment, environmental variables should be opti-
mized toward enhancing training and performance. 

Although the concrete ambition to bring the Olympic Games to the Netherlands has 
been abandoned, it seems that sport as a policy area and instrument for societal health 
and well-being has been steadily adopted to bring the Netherlands as a sports nation to 
a higher level. This sports climate eventually may bring The Netherlands in the position of 
hosting the Olympics in the future.

Can we imagine a different type of city, an Olympic city, where sports are an integral 
part of life itself? A city that responds to the need to create environments that stimulate 
an active lifestyle and healthy and vibrant communities?
This question was attempted to be answered in the first part of this graduation project of 
the master Architecture, Building and Planning at the Technical University of Eindhoven. 
In this architecture project, the hypothetical Olympic Village in Amsterdam in 2028 func-
tioned as backdrop of the project.

To provide adequate housing for athletes and a sportive society the necessary build-
ing properties should be determined. The building properties are dependent upon the 
needs of the users. Therefore this investigation was designed to examine the multi-facet-
ed needs of elite athletes.
This research has been carried out with the aim of answering the following research 
question: 

What are the user needs of (elite) athletes and, to what extent does the design of the 
2028 Olympic Village and its buildings fit with these needs?

In order to provide a solid answer, the research question has been subdivided into the 
following three sub-questions:

1. What are the user needs of (elite) athletes?
2. To what extent does the design for the 2028 Olympic Village correspond to the user 
needs as formulated in question 1?
3. What suggestions and recommendations can be made in order to improve the de-
sign?

2. The user needs 
In order to provide suitable accommodation for (elite) athletes, the required characteris-
tics of the environment have to be determined. These characteristics are dependent on 
the needs of this group, i.e. the user needs. Successively, the used method, the prelimi-
nary user needs, the final user needs and design evaluation are discussed. 
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2-I Method 
Traditional user needs analyses aim to gain insight into the user needs by asking the 
users directly about their needs, in terms of preferences, wishes and/or requirements. A 
number of comments can be made with regard to the reliability and validity of these 
methods. Firstly, these types of methods are focused on the supply side, i.e. environmen-
tal properties. 
Secondly, users will mostly name concrete solutions which they know from their own situ-
ation. This restricts the design freedom of the architect. Thirdly, users can have unrealistic 
demands and expectations. The fourth remark is with regard to the fact that require-
ments and wishes are subjected to change. Lastly, Users are often only partially aware of 
their needs and user processes. 
To overcome or reduce the problems associated with traditional UNA methods, the 
method ‘User needs by Systematic Elaboration’ (USE) was developed at the Technical 
University of Eindhoven. In this method user needs are defined as “physical or mental 
states or activities to reach these states  which are fundamental for physiological, social 
or psychological wellbeing in the use process”. In other words, user needs in terms of 
use processes are taken as a basis for determining functional needs, and thereby it is 
demand-oriented instead of supply-oriented. 
The first step in the USE method is to identify the user needs. In this study this has been 
done through a literature review, which has been checked and supplemented by means 
of expert interviews.
Subsequently, the required performances belonging to the different user needs are 
determined, or in the case of this research, the design performances are compared with 
the identified user needs. A performance is “an environmental property necessary to 
fulfil a user need.” A performance is usually not a concrete solution, but rather a solution 
space that includes different solutions for fulfilling a user need. For this research no further 
steps were taken. In the case of creating a functional program of demands, the process 
continues by determining the relations between the needs and the performances. Such 
a “coupling of a user need and a performance” is a functional demand. “An ordered set 
of functional demands” form together the spatial / functional PoD. 

2-II Preliminary user needs 
The preliminary overview of the user needs of athletes is created by means of an exten-
sive literature study. 
The literature review shows that the needs of people with regard to use processes in 
buildings can be divided into the following four categories:

• Physiological needs. The needs related to the physical well-being of users. These needs 
are linked to the senses (touch, hearing, sight, smell, etc.).
• Social needs. The needs related to having contact and relationships with other people.
• Psychological needs. The needs related to the mental well-being of the users.
• Functional needs. The needs related to being able to perform necessary daily activities 
in a building, i.e. the (built) environment should enable and support the (correct) perfor-
mance of activities.

For the preliminary overview of the user needs the same division is used. Based on 
literature, the preliminary overview has been presented containing 40 different needs 
(states) and 127 associated activities needed to achieve a particular state. An example 
of a (preliminary) physiological need is the need for physical condition, which consists, 
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among other things, of quality training. The social needs consist for example of the need 
for affiliation with the associated activity of participating in team building activities. A 
need from the psychological category is the need for prestige, promotion, respect and 
reward which could be met through receiving intrinsic and extrinsic rewards. Lastly, to 
illustrate the functional need category the need for structure and routine can be men-
tioned with following a sequence of events as associated activity. 

2-III Final user needs
In order to create a final overview of user needs the preliminary overview is checked, 
supplemented and/or corrected by means of expert interviews. Due to the limited time 
of this research, a final overview has been defined by means of 3 semi-standardised 
in-depth interviews with (former) Dutch elite athletes who participated in one or more 
Olympic Games. 
In total, 26 changes have been made, resulting in a final overview consisting of 39 needs 
and 133 corresponding activities. They are shown in table 5.1-5.4. 

3. Design Evaluation
Based on the final overview of the user needs, it is assessed to what extent the design for 
the 2028 Olympic Village in Amsterdam meets the needs of athletes as identified in the 
first part of this thesis. To do this, the offered performances were taken into consideration.
The assessment focuses mainly on elite athletes and if applicable to non-elite athletes 
this is indicated. The design is assessed on three scale levels. The first part assesses the 
overall village design and its components. Part two and three zoom in on one of its resi-
dential apartment buildings representative for the village and assesses respectively the 
sports and residential zone. All three are important for the well-being of (elite) athletes 
with respect to physiological, social, psychological or functional needs. Each part is 
organised according to the four need categories and subdivided according to the dis-
tinguished goals and activities.
The design is assessed according to what extent an activity has been considered in the 
design process – indicated by [A] considered or [B] not considered – and to what extent 
the activity Is supported by the offered performance(s) – indicated by [A] sufficiently sup-
ported; [B] moderately supported; [C] not sufficiently supported; or [D] unclear whether 
sufficiently supported. As an activity can be supported by different performances in 
varying degrees, the individual performances are assessed by means of a four-point rat-
ing scale indicated by [+] good; [+/-] satisfactory; [-] poor and [0] neutral. 

4. Results and conclusions 

Physiological needs
Regarding the physiological needs a total of 156 comments (34 village, 70 Sports zone, 
52 Dwelling) have been made of which 48 are negative [-] (11 village, 29 Sports zone, 8 
Dwelling). For these 48 remarks, 50 recommendations (11 village, 33 Sports zone, 6 Dwell-
ing) have been made.
A lot of the remarks are related to the lack of physical comfort of the sport courts, e.g. 
thermal, visual, auditory and olfactory comfort. Although largely sufficient for recreation-
al purposes, if the official training venues are to be located inside the village during the 
Olympics - but also if the village wants to profile itself as a high-quality ‘Sports Village’  
afterwards - several adjustments are necessary regarding these needs.For example, the 
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outside sport courts should during the Olympics, at least, be roofed (e.g. canvas, glass) 
to protect them from weather conditions such as rain and sun. Also the fire safety is for all 
three zones insufficient and should be adjusted in accordance with fire safety regula-
tions. A good example of this is the necessity to fire technically separate the residential 
zone from the adjacent sports zone of the apartment building. Currently this is very 
unsafe and not even allowed according to building regulations. 
The most notable remark, and perhaps one of the most important ones considering the 
village’s ‘industrial’ location, is the need for air comfort / quality. Therefore green, blue 
and car-free environments are recommended for Olympic developments. The design 
already takes largely account of it through the water-rich and car-free environment. 
Currently, no concrete statements are made regarding greenery. Extensive greenery 
and vegetation should be used on the ground and on buildings (green walls / roofs). Al-
though the ‘greenhouse-concept’ of the apartment building has great potential in terms 
of producing clean, moist and oxygen-rich air, its practical relevance, especially for the 
dwellings, is yet uncertain.  

Social needs
Regarding the social needs a total of 82 comments (25 village, 29 Sports zone, 28 Dwell-
ing) have been made of which 16 are negative [-] (7 village, 8 Sports zone, 1 Dwelling). 
For those, 27 recommendations (13 village, 13 Sports zone, 1 Dwelling) have been made. 
Most are related to the lack of seating possibilities and privacy, especially around the 
sport courts. By providing more robust seating possibilities, for example, by integrating 
seating (tribines) into the roof or other part of an adjacent building (typology), watching 
sport becomes more inviting and exciting as well as it brings the ‘sports atmosphere’ to 
life. 
Privacy has shown to be extremely important. Especially in the case of crowded            
Village accommodation difficulties arise regarding personal space. The environment 
should therefore enable secluding and isolating oneself. In the design (too) much focus 
has been on the visibility aspect of sports for encouraging people to participate. For 
creating an environment in which everyone feels comfortable, exposure should be 
reduced, especially on the lower levels. Also the dwellings pose some privacy concerns. 
Although the design of the dwellings respects the IOC ratio of 2 athletes per 1 bedroom 
(2:1), individual rooms would be preferable regarding privacy. 
Also noteworthy and frequently mentioned is providing a positive, unifying and inspi-
rational motivational climate for the need for social cohesion/affiliation. Developing 
a strong team culture through self-expression and identity is an important part of this. 
Currently the design of the private domain is quite monotonous. Adding different colors, 
textures and graphics (too many visual stimuli could be distracting) could contribute to 
this. 

Psychological needs
Regarding the psychological needs, a total of 220 comments (64 village, 81 Sports zone, 
75 Dwelling) have been made of which 48 are negative [-] (13 village, 22 Sports zone, 13 
Dwelling). In general, the psychological needs are thus very well supported. For those 48 
remarks, 52 recommendations (15 village, 22 Sports zone, 15 Dwelling) have been made. 
A frequently recurring comment relates to the sober and formal spatial language. Al-
though it supports the need to focus and avoid external stimuli, for reasons of psychologi-
cal safety, variety in sensory experience, aesthetics, mastery focus, stress reduction and 

IX
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self-esteem a more casual, playful and comforting environment should be created on all 
three scale levels, for example through the use of colors and graphics, warm materials 
and the use of uplifting sayings and slogans. However they should not be distracting from 
the task at hand.  
An interesting, yet not scientifically proven, comment is the use of spatial attributes for 
supporting a “daydreaming type of imagery” – i.e. imagining how a champion would 
feel. The built environment could stimulate this by making the visualizations more vivid. 
Imagining such scenarios can include any of the senses. They can be visual (images 
and pictures), kinaesthetic (how the body feels), or auditory (the roar of the crowd). In 
general, the design could do more ito evoke certain feelings.  For example, a certain 
monumentality characterised by grand staircases, dramatic lighting (‘clair-obscure’) and 
dramatic perspectives evokes feelings of victory, success and glory which allows athletes 
to feel more like a winner.
Also noteworthy and decisive for the character / spirit of the village is the recommenda-
tion to leave traces of the athletes who lived in the Village after the Olympics are over. 
Traces which represent the Olympic ideals and may inspire people, for example a Wall 
/ Walk of Fame with handprints and/or messages of the participating athletes. After the 
Olympics these could be supplemented with handprints of the new inhabitants. This 
performance could address multiple needs, i.e. feeling safe (ambiance), social cohe-
sion, self development (value development / role model), prestige, self-expression, and 
esteem. 
The other comments have a more banal character, for example, creating front door 
security through providing a door viewer, sidelight (glass panel next to the door) or inter-
com system. 

Functional needs
Regarding the functional needs, a total of 76 comments (20 village, 29 Sports zone, 27 
Dwelling) have been made of which 28 are negative [-] (8 Village, 15 Sports zone, 5 
Dwelling).  For those, 34 recommendations (11 village, 17 Sports zone, 6 Dwelling) have 
been made. Many of the comments relate to the lack of professionalism of the sport 
courts in terms of general functionality (size, light, climate, acoustics, privacy). The actual 
conditions of the training courts should be tested to the requirements set by the different 
Sport Federations. In addition, unfulfilled potential is also found in the layout of the mas-
terplan. Structure and routine is shown to be an important need of athletes. Therefore, 
there must be a clear and concise organization built around the routine and pragmatic. 
Supporting and expressing the structured and routine way of living could have been 
stronger, for example by connecting the facilities more directly to the circulation route 
and showing these mitigation patterns by a dynamic façade that opens and closes ac-
cordingly. The other comments are partly attributable to general drawing mistakes, such 
as an awkwardly positioned column and elevator and absence of a technical space in 
the basement. 

5. Recommendations

Policy recommendations
The findings of this study can be useful for various stakeholders. It can be recommended 
to developing parties of sports real estate, especially those active in Olympic develop-
ments, to compile a Program of Demands based on the identified needs of athletes and  
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the results of the evaluation. A Program of Demands based on these needs will suit the 
user better than an accustomed Program of Demands. 
It can be recommended to parties in possession of sports real estate to evaluate their 
buildings by means of a Post Occupancy Evaluation (POE) based on the user needs of 
elite athletes found in this study. This could give these parties insight in the functional 
quality of their real estate. 
In addition, with sports taking an increasingly important role in society, also non-sports 
real estate parties may benefit of the value of sports, as argued throughout this thesis. 

Research evaluation  
In general, it can be said that the research has been successfully carried out and both 
the objectives of the study have been achieved. Due to limitations of available resources 
(time), some notes must be made. Further research is needed in order to fine-tune these 
results.
In this study,  use has been made of literature and oral interviews. While in the litera-
ture review needs were obtained indirectly by using alternative literature sources, and 
in some cases, interpretation of the author, the interviews had the advantage that it 
was specifically targeted towards retrieving needs directly, in accordance with the USE 
method. Therefore, first of all it can be argued that in order to achieve more reliable and 
valid results, it is better to use a true application of the USE method by retrieving them first 
handed. 
The second evaluation point concerns the checking and completing of user needs 
through expert interviews.  The study has used a small sample, and as a result, its gener-
alizability can be questioned. Therefore it is recommended to repeat the study among 
a bigger and more diverse sample of (former) elite athletes. In addition to athletes, the 
interviews could be expanded with other sports experts for each category who have 
affinity with that specific category. An example of this is a sports psychologist for the 
psychological needs.
In continuation of the assumption that many of the needs can be applied to athletes 
competing at other levels of accomplishment, the interviews may also be extended 
towards laymen to test the validity of this assumption. 
A third evaluation point is that due to lack of time and resources, the design has been as-
sessed only by the author of this thesis and also creator of the design. Due to the in-depth 
knowledge of the design, the designer is able to oversee and identify attributes of the 
design which others might overlook. Combined with professional knowledge and cre-
ative insight one is also able to identify possible other design solutions which, especially 
non-designers, may not have envisioned. 
On the other hand however, the designer may be biased towards one’s own creation 
which is something one has to guard against. Designers can get so involved in the pro-
cess that one is not able to get a clear judgement of one’s creation. However, because 
of the time gap between the completion of the design assignment and the evaluation, 
the author / designer was able to judge it from a distance with a new perspective. If the 
research was to be replicated, however, it would be beneficial to set up an evaluation 
panel of 4-5 persons and compare their findings. 
As a final note it can be concluded that USE has proven its value to designers in that it 
forces one to critically and objectively consider user needs. Through the process of iden-
tifying and inventorying the user needs and considering the performances necessary to 
fulfil them, one gains an overall comprehensive perspective (bird’s-eye), allowing one to 
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see the bigger picture and to provide insightful, tactical design solutions which are less 
prone to be overlooked or misinterpreted. Besides the general user needs which most 
designer, whether or not intuitively, take account of such as hygiene, USE also identifies 
needs which are easily overlooked or discounted. This often results in surprising insights 
which may have gone unnoticed otherwise. For example a Wall / Walk of Fame for fulfill-
ing athlete’s need for prestige.
It is not to say that without USE designers do not posses the knowledge or insights to fulfil 
user needs. But, a lot of the architect’s design process is based on intuition, spontaneous 
solutions. One arrives at a coherent solution by working through a series of drafts rather 
than an empirical understanding of whether it will positively impact the building’s even-
tual inhabitants. Therefore it is recommended that architects should be able to perform 
this method themselves instead of outsourcing the execution of the research. Relying on 
outside expertise may not offer the same in-depth insight. 
Although the whole process requires training and can be time consuming and expen-
sive, in the end users will be more satisfied and therefore better buildings are created.

As a final note it can be stated that better defining the research in advance and main-
taining a tight time schedule are the most important improvement points of this research. 
The relatively large scale of this research coupled with ensuring high quality has resulted 
in that the final end date has far exceeded the beforehand planned end date. 

Further research 
The user needs are based on dozens of (ongoing) research studies with each having 
limitations and leaving room for further investigation. Although the literature is intended 
to be as comprehensive as possible, gaps may remain. Therefore, it is recommended to 
have a closer look into the separate user needs and look for possible gaps. 
In addition, the relation of these needs to the built environment (performance) is not 
always as explicit and unambiguous, especially regarding the psychological needs and 
human feelings in particular. For example, an interesting yet not scientifically proven, 
comment is the use of spatial attributes for supporting a “daydreaming type of imag-
ery” – i.e. imagining how a champion would feel. The built environment could stimulate 
this by making the visualizations more vivid. Various studies in the fields of psychology, 
behavioural studies, E-B-studies, architecture and other related fields have attempted 
to define and clarify the psychological impact of space on humans. These studies show 
that different spaces evoke different emotions, but it remains difficult to explain how 
architecture affects them. Therefore more scientific research is needed exploring the 
connection between space and human feelings and, in the case of athletes, how it may 
effect performance. The same goes for developing awareness / mindfulness through the 
built environment and its potential effect on athletes. Although there is evidence which 
suggests that athletes benefit from awareness techniques (Haberl, 2009; Anderson et al., 
2014), its indirect effect through the built environment has never been proven.  
In addition, more research is necessary regarding the relation between green environ-
ments and pain-and stress relief. Although there is more proof that supports this claim, 
further research should examine whether exposure to green environments enhances 
peak performance; and whether a minimum environmental standard is needed before 
positive environmental benefits are observed. 
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It is critically important to acknowledge that although this thesis can serve as a useful 
guide for practice, it should not be used blindly but rather serve as a source of informa-
tion to be integrated with professional knowledge and the athlete’s own experiences. 
While the findings are applicable to athletes as a group it is important to remember that 
these are, what Kant described as, nomothetic results:  the tendency to generalize. Not 
one need is applicable in the same extent and nature to every athlete. Each athlete is 
unique in his or her physiological, social, psychological and functional makeup.
For bridging this gap the general group of athletes could be subdivided into multiple 
subgroups for example based on culture, gender, sport, and (dis)ability. Every thought, 
decision and action made is affected by these and many other social parameters that 
are relevant to behavior generally and specifically performance.

XIII
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PART 1
INTRODUCTION
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1 INTRODUCTION
This chapter will discuss what the reason is for this research project, what the problem is and 
why it is a problem. Then, the objective of the study is formulated and the main and sub-
questions are given. To conclude this chapter, the structure of this thesis is shown.

1.1 Motivation 
Sports has taken a great leap in the past decades (Fig.1.1). Since the 1950s, there has been 
a constant growth in sport participation in many European countries (Van Bottenburg, 
Rijnen & Van Sterkenburg, 2005). Also the number of new types of activities has almost 
exploded and has become far more varied (Fig.1.2). 
The increase in leisure time for large numbers of people due to shorter working hours 
resulting from the development of new Technologies and the generally improved 
standard of living in many parts of the World has made sport, together with tourism and 
entertainment, a growth area for building investment of considerable signifi cance (Perrin, 
1981). ‘Sports for all’ has become an evocative slogan in many parts of the developed 
world, implying universal provision for sport on a scale not seen since the Greek and 
Roman times. For more and more people sport has become part of their weekly or monthly 
agenda. 

According to sociologist Paul Schnabel the importance of sport in our society is expected 
to increase further in the next decades. The pursuit of health, vitality and good looks will 
certainly continue and therefore the cultural meaning of sport will increase over the next 
decade. The cultural meaning of sport is increasingly important for identity and cohesion in 
a community. It is also predicted that things like wellness (healthy mind in a healthy body), 
the pursuit of youthfulness, vitality and outer beauty only will increase in the coming years. 
Sports and sports culture play an important role in this (Schnabel in USBO 2007).
In an outlook to the future major changes are expected. The age structure of the 
population will change (aging of population continues), the number of chronically ill 
(dependent people) will rise and the end of the rise in the number of people who are 
overweight is still not in sight. In an aging labor market is - under the pressure of international 
competition – an increased labor productivity expected, both in terms of technology and 
in terms of services (increase in caring professions) (Van Eekeren, 2007).
In order to cope with these developments suffi cient sport and exercise is an essential 
component. It is important that the practice of sports is linked to a healthy lifestyle by the 
Dutch population.
Government and social institutions emphasize the health and social benefi ts of playing 
sports. The ambitions regarding sports are laid down in the ‘Olympic Plan 2028’(NOC-NSF, 
2009). The government considers the OP2028 to be of great value to society in general 
and to sport in particular. It challenges the Netherlands to excel at all levels and creates 
the preconditions to work towards a sportive and vital society. The Netherlands can in 
economic, spatial and social respect take advantage of the Olympic Plan. Priorities for 
the government are “sports and exercise in the neighborhood” and “excelling in sport “, 
strengthening the economic signifi cance of sports and the preparations for a possible bid 
for the Olympics. 
Although the concrete ambitions to bring the Olympic Games to the Netherlands has been 
abandoned, it seems that the idea of The Netherlands as a leading sports nation has been 
supported and sport as a policy area and instrument has been steadily adopted to bring 

Figure 1.1 Sports participation 1955-2013, in 

percent of the Dutch population of 12 years 

and older. (Edited from Breedveld, 2014).
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The Netherlands as sports nation to a higher levell. 

Can we imagine a different type of city, an Olympic city, where sports are an integral part 
of life itself? A city that responds to the need to create environments that stimulate an 
active lifestyle and healthy and vibrant communities?

This question was attempted to be answered in the first part of this graduation project of 
the master Architecture, Building and Planning at the Technical University of Eindhoven. In 
this architecture project, the possible Olympic Village in Amsterdam in 2028 functioned as 
backdrop of the project.
Although it has been tried extensively to create a village that would be of value for its 
users, this is yet to be seen in the complex reality outside the utopian realm of ‘paper’ 
architecture. In order to provide a more solid answer, the second part of this graduation 
project evaluates to what extent the design of the 2028 Olympic Village and one of its 
buildings fit with the preset objectives.
 
1.2 Objective 
Because of demographic developments, there is an increased focus by the government 
on developing an overall sports climate; to create environments that stimulate an active 
lifestyle for consumers. 
In this study is searched for the user needs of athletes in order to create environments that 
are adapted to their needs and thereby encourage and optimize sports performance. 
 
If good quality wants to be offered to the user, then the user needs need to be clearly 
identified in order to anticipate on it. Maximum quality is offered when the difference 
between the needs of users and the supply of a property management organization is 
minimized. When the user needs are known, can be evaluated whether this condition is 
met, how it will be met and by what means or measures.

The objective of this study is as follows:

To gain insight into the user needs of (elite) athletes and determining to what extent the 
design of the 2028 Olympic Village complies with it.

1.3 Problem definition
The research question for this study is as follows:

What are the user needs of (elite) athletes and, to what extent does the design of the 2028 
Olympic Village fit with these needs? 

This research is characterized by a trilogy of traits; first, the general and specific user needs 
of (top) athletes are clarified (demand). The second part concerns the extent to which 
there is a (mis-)match between the design for the 2028 Olympic Village and the identified 
user needs (user value). In the third part suggestions and recommendations are made in 
order to improve the design.

To answer the research question, the following sub-questions and associated sub-questions 
are formulated:
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1. What are the user needs of (elite) athletes?
a. What are the general needs of building users?
b. What additional user needs are characteristic for (top) athletes?

2. To what extent does the design for the 2028 Olympic Village correspond to the user 
needs as formulated in question 1?
a. What does the current design for the 2028 Olympic Village look like?
b. To what extent does this fit the needs as expressed in question 1?

3. What suggestions and recommendations can be made in order to improve the design?

1.4 Scope  
The research is determined in the following manner:

• This study examines the target group of (top) athletes. We use the term ‘athletes’ in this 
thesis to embrance the full spectrum of competitive sports persons, and are more specific in  
the terminology where this is necessitated. 

• With regard to the demand, i.e. the user needs, the group of amateur athletes will be the 
ultimate main user of the property after the Olympic Games. Of course, after the games 
also non-athletes can live there, but as the neighbourhood will be branded as a ‘Sports 
Village,’ which will be discussed in  chapter 2, it will be mainly attractive to people who 
have affinity with sports. 

• In order to create an optimal sports climate, more is needed than only the presence of 
sports fields. The project’ should challenge the norm and expectations. Just like an athlete, 
it must not settle for average. Therefore, the research focuses on the needs of professional 
athletes instead. What is considered essential for them, will be of less primary value for the 
amateur athlete, but will likely contribute to the optimal sports experience. 

1.5 Relevance
The theoretical relevance of this research is to gain insight into the needs of (top) athletes.
The practical relevance concerns evaluating the design of the 2028 Olympic Village. 
Design review focuses on the impact design has on user value. Normally, these values are 
only experienced by users after the building is actually built. Assessing these values during 
the design phase, and allowing for changes to be made if necessary, therefore enhances 
end-user value.
In broader perspective, this study may contribute to the creation of a sports climate in the 
Netherlands, which serves general economic and social interests. 

Further specified are the results of this research relevant to the following parties:

• Housing corporations, developers and investors can use the results of the user needs 
analysis as a basis for developing / acquiring residential real estate. In real estate, theme-
based developments are great value for money as they help in creating differentiation and 
emerge as the Unique Selling Point of that particular project.
• For real estate consultants the study is of interest, in order to deliver a complete and well-
founded advice to their clients.
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• State and governments are concerned with public health. This research could give insight 
in creating healthy and vibrant communities.  
• International Olympic Committee always looks further than the Olympic event itself. 
Just as important is the legacy that is left behind. The research could provide new insights 
regarding legacy development. 
• Designers want their creations to meet the needs of those who use them, mostly relying 
on personal perspective and basic research studies. This study offers a far more thorough 
research into what potential users really need and how this knowledge could be applied to 
the design. 
• Athletes of all levels of accomplishment– from the elite to the everyday - are of course 
the prime stakeholder group. They benefit from the development of environments focussing 
on their needs, and thereby stimulate and optimize sports performance. 

1.6 Research design

The research design in figure 1.2 shows the process involved in conducting the research. To 
answer the research questions, after the introductory phase, respectively, the user needs 
are defined; expert interviews are conducted; and the design for the 2028 Olympic village 
is compared with the found results.
The study will be completed by the concluding phase in which the outcome and the 
research are discussed and recommendations are given. 
After that the preliminary user needs are mapped on the basis of previous studies into 
user needs. These are checked and, where necessary, completed by means of expert 
interviews which results in a final overview of the user needs. 
In the implementation phase, the design for the 2028 Olympic Village is discussed by means 
of a Design Evaluation. By comparison of the design with the found user needs is shown to 
what extent the design meets the user needs (user value).
In the concluding phase the outcome and the research process are discussed. Based on 
the conclusions, recommendations are made regarding possible future research.

1.7 Reading guide

The thesis is built up as follows:

In this first part the motivation and problem definition have been discussed and the 
research questions have been defined. 

In part two, the theoretical framework, the relevant literature is discussed. To provide a 
better understanding on the subject, in Chapter 2 the main developments regarding (top)
sports and sports villages are discussed.
Chapter 3 discusses how the user needs can be determined and the method is explained.  
Then, in Chapter 4 the preliminary user needs of athletes are defined. For this a literature 
study is done to the needs of building users in general and needs of athletes in general. The 
chapter concludes with a preliminary overview of the general user needs of (top) athletes.

In the third part of this thesis (Chapter 5) the results of the literature study are checked and 
complimented where necessary through expert interviews. This results in a final overview of 
the user needs. 
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Figure 1.2 Research design

Part four (Chapters 6 and 7) relates to the practical application of the found results. In 
Chapter 6, the design of the 2028 Olympic Village and one of the buildings is discussed. In 
Chapter 7 the design is tested against the found results by conducting a design evaluation 
and suggestions and recommendations are made for improving the design. 

In Part five (Chapter 8) conclusions of this research are presented and recommendations 
are given regarding the research project and potential future research.
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PART 2
THEORY
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2 SPORTS CITIES
Before assessing the user needs of athletes, the relation between sports and the built 
environment is explored. What benefits does sport offer the built environment? And how 
can the built environment contribute to creating a sports climate? For this, ‘sports cities’ are 
investigated. 
In recent years, several cities have constructed themed sport zones - areas of the city that 
are almost exclusively dedicated to sport. These areas are often branded as ‘sports cities’ 
to make their identity more visible and coherent. This chapter assesses this new phenom-
enon of sports themed areas of cities dedicated to sport. First conventional sports cities will 
be discussed. Later, a different kind of sport city will be discussed, which will be referred to 
as ‘sports village.’

2.1 Sports cities
The label ‘sports city’ has mainly been used to name Western cities such as Boston, Mel-
bourne, and London, but more recently there is also a significant rise in other parts of the 
world, such as Singapore, Dubai and Doha (Bromber, Krawietz & Maguire 2013). However, 
perhaps more identifiable by the general public as sport cities are (former) Olympic cities. 
Being 2008, London 2012 and recently also Rio de Janeiro 2016 have been ‘branded’ as 
sport cities through hosting world’s biggest sport event.  
Although the term ‘sport city’ is increasingly used, a clear and agreed definition is lacking. 
In addition, there are several other terms synonymous to the sport city concept: ‘Interna-
tional Sport Villages’ such as Cardiff; ‘Sport Zones’ such as Doha (Qatar) ; ‘Sports hubs’ such 
as Singapore; and ‘National Cities of Sport’ such as Rotterdam.
Essentially two distinct forms can be distinguished: to designate one part of a city as a 
sports zone or to brand a whole city (Smith 2010). The present study does not focus on this 
latter form of city branding, but instead analyses the potential value of physical sports-city 
zones that are developed as part of a city. It specifically focuses on residential sports zones, 
which will be later referred to as ‘sports villages.’ 

2.2 Conventional Sports city zones
Several cities have designated certain urban zones as ‘sports cities’. Some of these areas 
have previously been used as event venues and are branded as sports-city to enhance 
post-event use. However, there are also more comprehensive examples of ‘sports cit-
ies’ which besides merely containing sports venues, also consist of several sports-related 
industries and services, e.g. retail, accommodation, attractions. Together they give rise to a 
whole sports themed environment (Smith, 2010).
The theming of areas of cities dedicated to sport finds its origin in Olympia in ancient 
Greece where the first recorded Games were held (idem). In several British cities of the 
nineteenth century, sport venues were clustered due to shared land use and/or ownership. 
Inglis (2004) regards three clusters of sport venues in Manchester as the “Victorian equiva-
lents of sports and leisure zones” (p.22) primarily aimed at local citizens. Moor Lane is prob-
ably the oldest sports ground and has been open space set aside for sport ever since. 
The modern growth of sport cities in the twentieth century owes much to the global expan-
sion of professional sport and mega sports events such as the modern Olympic Games with 
their legacy of stadiums and facilities in host cities, which are often clustered in a so called 
Olympic Zone’ (MacAloon 2008). 
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In the twenty-fi rst century, especially Middle Eastern cities are developing a new genera-
tion of sports cities aimed at attracting tourists and new residents. In Amman, Abu-Dhabi, 
Dubai and Doha projects have been or are being developed. 

Characteristics  
When all the forms of sport city are considered, several characteristics of conventional 
sports city zones can be distinguished. 
Firstly, the central and most important aim of each is to attract events, which means that 
they are primarily aimed at conventional sports spectators. In these cities, sports stadia 
have been used as key features of plans to create more general ‘entertainment districts,’ 
with shops, (sports) bars, restaurants and other leisure activities. Illustrative for this is the 
following advertisement of the Doha Sports Zone: “a place fi lled with desert escapades, 
water sports, shopping indulgence, modern sporting equipments, historical museums, fi ne-
dining, luxurious attractions and other natural attractions” (Qatar Tourism, 2009).
Secondly, each project includes training facilities mostly oriented towards elite athletes 
participating in sports activities. This is especially clear in Dubai and Doha where sports 
academies are fundamental elements. Only in Cardiff seems to be some real attention in 
providing sports opportunities for recreational amateurs. Here too, conventional spectator 
events dominate, but participatory sports are also heavily promoted. However, in general, 
sport’s social value in terms of health and social capital is of minor importance.
Thirdly, the focus on tourism in all the projects is supported by providing accommodation 
in the form of hotels. This is perhaps most evident in Cardiff. As well as the hotels, Doha also 
provides accommodation for residential users. On the other hand, in Dubai more focus is 
on residential accommodation than hotels for tourists. Here the atmosphere of a residential 
neighbourhood is more present. Besides the provision of accommodation, most sport cities 
have secondary services aimed at to provide sports retail “experiences” such as a ‘sports 
food mall’ and retail space dedicated to sport.
In addition, a fourth similarity could be added relating to the zoning of sports and living 
areas which are often strongly separated. The living quarters mostly differ little from ‘non-
sports cities’. An exception may be ‘The Els Club,’ part of the Dubai Sports City, where an 
18-hole golf course is integrated within a residential development. Here, the combination of 
sports and living is more present.
In general, Mace, Hall & Gallent (2007) describe sport cities as “land hungry, one-dimen-
sional, segregated phenomena - characteristics normally considered as the antithesis of 
sustainable urban development.” Smith (2010) argues that sports cities are mostly aiming 
at tourism branding or theming, rather than deliberately planned attempts to develop 
new urban quarters dedicated to sport. He advocates for supplementing stadia and other 
venues among other things with more participatory sports facilities in order to create a kind 
of sports city that may assist the promotion of sport.

2.3 Social sports city zones
Sport cities as discussed above, are exemplary for the growing global sports economy. 
Sport has evolved from a social pursuit to an economic one (Cornelissen 2007; Gratton, 
Shibli, and Coleman 2006 in Pye et al. 2015). The over-emphasis of sports cities on events 
illustrates the prioritization of economic over social benefi ts. 
For urban planning the opposite applies: its focus on infrastructure and form has moved to 
a focus on the social value of cities (Evans 2002; Fainstein 2000; Gehl 2006, 2010, 
2011; Jacobs 1961 in Pye et al. 2015). Therefore, Pye et al. (2015) warn that when sport city 

Figure 2.1 SportCity Manchester

Figure 2.2 ISV Cardiff

Figure 2.3 Dubai Sports City

Figure 2.4 Aspire Zone Doha

Figure 2.2 ISV CardiffFigure 2.2 ISV Cardiff

Figure 2.3 Dubai Sports CityFigure 2.3 Dubai Sports City

Figure 2.4 Aspire Zone DohaFigure 2.4 Aspire Zone Doha
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planning is only guided by the economic motive of the sports industry, it will fail to provide 
social benefits.  
A more social approach for developing sports-cities is to concentrate on sports partici-
pation by amateur residents and visitors rather than building elite venues. Weiner (2000) 
argues that because of the public investment involved in urban sport, each new sports 
facility should be used “as a community centre, a local institution, not a monument to 
rich-guy sport”(p.461). An over-emphasis on professional sports has created high-end sports 
facilities that struggle to find enough elite athletes to use them. Local resources have been 
diminished for the construction and maintenance of these so-called ‘white-elephants.’ This 
is for example the case in Post-Olympic Athens, Beijing and Rio de Janeiro (fig. 2.5).

Today, more cities are focusing on local participation and amateurism. Although not 
explicitly ‘branded’ as ‘Sports Villages,’ Olympiaplein and Laan van Spartaan in Am-
sterdam (fig. 2.6) and Neighbourhood Sports Park Feyenoord in Rotterdam represent the 
foundation for what could be called a ‘sports village’. Unlike conventional sports cities, 
these city zones focus on: 1) sports participation; 2) athletes of all levels of accomplish-
ment – from the elite to the everyday; 3) residential accommodation and 4) integration 
of sports and living.  Rather than a separation between sports and living, as in the case 
of conventional sports cities, the housing blocks are overlooking sports which creates 
informal spectators and engages users with sport on a continual basis. This way the 
projects aim to actively encourage public engagement in sport and physical activity. 
However, for this research, not every neighbourhood with sports facilities qualifies as a 
‘Sports Village.’ There is a need to look wider than the provision of facilities. All those 
elements should be included that contribute to the emergence and sustainability of a 
vibrant local sports scene. This will be explored throughout this thesis.
Perhaps most identifiable as sports village are the Olympic Villages a.k.a. Athlete’s Villag-
es where thousands of athletes from all over the world live together during the Olympic 
Games. However, after the Olympic Games, they are mostly not recognisable as such. 
As the living quarters mostly differ little from ‘non-sports villages’, they do not qualify as 
‘Sports Villages.’ Maintaining their sports character after the Olympics therefore would 
greatly enhance their legacy potential. 

2.4 The potential social benefits of sport cities 
Although the relation between sport and cities has become an established part of urban 
studies, little research has been conducted on the social aspects of sport cities, or the 
social benefits in sport city planning. Pye, Toohey & Cuskelly (2015) propose a conceptual 
framework that integrates concepts from the fields of urban planning and sport. For this 
they refer to the theories of respectively Gehl (2006, 2010, 2011) and Coalter (2005, 2007, 
2010). Coalter (2005, 2007, 2010) for his meaningful contribution to the body of knowl-
edge into the social benefits of sport, particularly his identification and definition of the 
potential benefits of sport categories. The areas which Coalter (2005) considers sport to 
have the greatest potential for providing social benefits are health, education, social 
capital, crime reduction and economic development. 
Gehl’s work (2006, 2010, 2011) has made a significant contribution to urban design theory 
and practice. In ‘Cities for People’ (2010) Gehl introduces components of liveable cities. 
The components are based on four key criteria: health, community, safety, and sustain-
ability. The first three relate directly to Coalter’s (2005) potential benefits of sport. 
By combining the two fields of research: urban social theory by Gehl and Coalter’s 

Figure 2.5 ‘White elephant’. Abandoned 
Aquatics Stadium in Rio de Janeiro.

Figure 2.6 Laan van Spartaan, Amsterdam 
(NL)
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research into the social role of sport, Pye et al. (2015) propose a conceptual framework 
for the social benefits of sport cities. Their conceptual framework not only implies that 
sport has the potential to provide social benefits, it could also play a role, directly or 
indirectly, in creating liveable cities (Pye et al. 2015). The combined perspectives of Gehl 
and Coalter are discussed below.

Health 
Coalter (2005) identifies good health as a potential outcome of sport. He acknowledges 
that the wider research is well advanced into the effects of physical activity on physical 
health (e.g., obesity, cardiovascular disease, Type-II diabetes) and the potential effects 
on mental health such as its positive effect on anxiety, self-esteem and self-efficacy. 
This relates to Gehl (2010) who indentifies ‘city health’ as a key component in the live-
able city concept. He argues that providing and encouraging active lifestyle customs 
characterises a successful city. He has strong belief in the need for cities to develop 
infrastructure and city culture so that pedestrian and bicycle traffic can occupy a promi-
nent place in the daily pattern. Sport city planning could therefore potentially deliver im-
provements in community health, through increased opportunities for physical exercise.
It is unknown whether sport cities deliver physical and mental health benefits to the com-
munity with equal or greater effect than other policies. However, Misener and Mason 
(2009) state that sport cities can potentially speed up the implementation of city plans 
and health policies. Especially in the case of major sport events like the Olympics with 
fixed deadlines, investments in infrastructure and the potential for city improvements. This 
potential to speed up the implementation of city plans gives sport cities also the oppor-
tunity to speed up health policies.

Social capital
Pye et al. (2015) argue that to make a positive contribution to community development, 
sport city planning should facilitate social interaction. Where Coalter (2005) concludes 
that sport contributes to community cohesion, social inclusion and ‘active citizenship’ 
and with that promotes ‘healthy communities’, Gehl (2010) suggests that the city needs 
to create areas for communal activities and social interaction. He suggests that through 
the provision of sports facilities the potential activities for the community widen and the 
potential number of social activities will rise.
In addition, Tijs Maassen (2007) explains in his thesis a link between the emergence of 
the strong social bond between residents of the neighborhood and the theming of the 
neighbourhood. A shared identity is the unifying factor among residents. Compared to 
other non-themed neighbourhoods, themed neighbourhoods have a vibrant commu-
nity. Therefore, a sports theme may add to the sense of identity of the residents.

Safety
Coalter (2005) states that there are strong theoretical arguments for the potentially posi-
tive contribution sport can make to reduce and prevent crime. However he acknowl-
edges that sport can have difficulty in addressing the complex causes of criminality. He 
argues that in order for its potential to be used, sporting interventions should be needs-
based rather than product-led and combined with programs which stimulate personal 
and social development. 
Gehl (2010) states that life and people themselves make the city more inviting and safe 
in terms of both experienced and perceived security. He argues that poor public spaces 
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cause a decline in communal time which, in turn, reduces meaningful social interaction. 
He recognizes that increased community street activity enhances community safety, 
and that meeting places and playgrounds can provide opportunities for community 
interactions. 
In addition, Pye et al. (2015) refer to Jenkins and Ellis (2011) who state that sport provides 
five benefits in this area: a positive connection to the community, an outlet for aggres-
sion, a means for developing cognitive competencies and a healthy socially acceptable 
form of excitement.

Education and employment
While Coalter (2005) refers to the conflicting findings regarding the educational value 
of sport, he recognizes the potential of sport to create favourable conditions for positive 
cognitive development. Although education is not a dominant aspect of Gehl’s liveable 
city concept, he does argue for the need for inner-city employment. He warns against 
the dangers of deserted, lifeless city centres caused by people leaving to outer areas for 
employment. 
Sport has the potential to directly facilitate employment in areas such as construction 
and facility management, and indirectly through increased tourism and urban revival. 
(Pye et al. 2015).

2.5 Sub-conclusion
In potential sport has many social benefits to offer in terms of health, social capital, safety 
and education. The integration of sport into the built environment could therefore poten-
tially be very valuable. A comprehensive integration of sport and environment is found 
in so-called ‘sports cities’. However, currently most city zones dedicated to sport over-
emphasize the economic outcomes, and a fail to provide social benefits.  ‘Sport villages’ 
may offer social benefits.
Unlike conventional sports cities, these city zones focus on: 1) sports participation; 2) 
athletes of all levels of accomplishment – from the elite to the everyday; 3) residential ac-
commodation and 4) integration of sports and living.  This way it aims to actively encour-
age public engagement in sport and physical activity. However, not every neighbour-
hood with sports facilities qualifies as a ‘Sports Village.’ There is a need to look wider than 
the provision of sport facilities. All those elements should be included that contribute to 
the emergence and sustainability of a vibrant local sports scene. This will be explored 
throughout this thesis. 
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3 USER NEEDS ANALYSIS 
This chapter discusses how user needs can be determined. It describes the conventional 
user need analyses, whereby user needs are mapped based on identified demands and 
desires. Furthermore, the method USE is discussed, whereby the user needs are defined 
based on the underlying user processes.

3.1 Why determining user needs?
In the introduction of his book, Sommer (1983) provides an overview of the historical de-
velopments relating to use-oriented design. It shows that it has not always been the case 
that in the design of a building or environment the needs of users were taken into account. 
Architecture was, and sometimes still is, seen as art and buildings are mainly judged on their 
appearance and less on their functional value. “The job of the architect is to create beauti-
ful buildings. That’s all “(Davis, 1971 in Sommer, 1983). As a result, their view of buildings of-
ten differs from that of the actual users and they are generally not well informed regarding 
social scientific subjects matter (e.g. attitudes and behaviour). Functional inadequacies are 
therefore reported on a regular basis (Heijs, 2007). According to Popov (2002), the “stop-
ping short of the realm of functionality and user-need satisfaction” has become a major 
problem in architecture. 
At the same time, at the developer’s side, the danger exists that too much focus will be on 
economic values and productivity, and that little attention is given to the users’ needs, the 
so-called ‘client-client gap’ (Zeisel, 1984).

Since the 1960s the realization came that too little attention was paid to the needs of users 
which had created a gap between the user and the built environment. The user was not 
satisfied anymore. Partly because of the changed social circumstances and because of 
the changing process in the development of buildings, neighborhoods and cities, a move-
ment emerged that focused on use-oriented design. More focus was placed on utility 
value and on implementing this value in the design. Since the end of the 20th century, the 
focus on specific shape and architectural product is declining and more focus is on the 
design of buildings that suit the users (Sommer, 1983). However, the effort of trying to truly 
understand users through extensive research is still only practiced by few. 
Zeisel (1981) argues that with the rise of user-oriented design more cooperation should 
take place between designers and environment-behavior researchers. Through increased 
cooperation more exchange of knowledge should occur. Cooperation is fostered when 
designers or researchers decide they want to use the other discipline as a tool to improve 
control over side effects – that is, to solve more broadly defined problems than they can 
solve alone. 
 
3.2 User Needs analysis (UNA)

3.2.1 Introduction
Most designers claim to be meeting user needs to some degree, mostly relying on basic 
research and theory. Assuming to have knowledge about a user group is called ‘presump-
tive designing’ (Luck, 2003). 
There are various methods and techniques for understanding and identifying user needs in 
a more thorough way (see for an overview of this Heijs, 2013). An important principle of the 
various methods for determining user needs is the assumption of Murray (1938 in Ostroff & 

Figure 3.1 User - architect gap



Building for athletes | A User Needs Analysis & Evaluation16

Rothausen, 1997) that individuals will be more satisfied and perform better when character-
istics of the person and the environment are similar or congruent, the so-called ‘PE-fit’. The 
relation between user and environment is an important factor in the user needs analysis.
User Needs Analysis (UNA) is a collection of methods to find out what users really need. 
The distinctive quality of User Needs Analysis lies in the systematic, objective way in which 
the analysis is carried out, making it a more reliable method for connecting supply and 
demand. For this standardized techniques for collecting information are necessary. Without 
formal procedures for obtaining data, the technique does not qualify as a UNA (Sommer, 
1983).
If possible, close consultation with potential users is achieved to ensure that the useful infor-
mation is provided in a way that meets their needs and because it responds to the desire 
of people to be consulted about changes that affect their lives. However, also in cases 
where the users are not yet known, UNA can play an important role. Becker (1977) distin-
guishes two types of input: one refers to the comments of those who are actually going to 
use a planned facility after completion – the so-called ‘user input’- and the other is given 
by those who are representative to potential users, but who are not themselves going to 
use the planned facility – ‘consumer input.’ This research focuses on the latter as it merely 
aims to add to the body of knowledge on general user needs of athletes. 
 
3.2.2 Disadvantages
Heijs (2007) mentions a number of major difficulties regarding conventional needs analysis. 
In the first place, in traditional UNA needs are almost always formulated from the supply 
side, i.e. environmental properties. They are often phrased as wants, i.e. assumed solutions 
for these needs. Technically, ‘Wants Analysis’ would therefore be a more accurate name. 
While a user need is seen as something basic, fundamental, and enduring like the need for 
shelter and social contact, a want is a more specific, momentary preference or desire, like 
the preference for a bath.  
Secondly, users will mostly name familiar features known from their own situation. For 
example, a user may express one’s preference for a house with a saddle roof while the 
underlying reason may be the need to store things, for which, for example, a (separate) 
storage can also suffice. Because they are not aware of possible alternatives, the amount 
of solutions available to the designer - the ‘solution space’ - is limited and the opportunity 
for innovation is therefore restrained (e.g. a separate storage).
Thirdly, users might be tempted to make unrealistic demands or assume that they will 
always get what they request. For example, someone on a budget wanting a marble floor 
in one’s dwelling, while this is (financially) not feasible. Ideal living situations rather than 
realistic expectations may cause false hopes and disappointment. 
A fourth disadvantage is the changing nature of desires and demands. Today someone 
may desire a bath, but in the future one may want a shower instead. It is important that 
real estate remains functional as long as possible. 
A fifth point of criticism is that it is hard to establish a comprehensive set of such needs, 
because the list of relevant environmental features usually is too long.   

3.3. User needs By Systematic Elaboration (USE)  

3.3.1 Introduction
The difficulties of traditional user needs analysis derive partially from the fact that user needs 
(a demand feature) are formulated from the supply side (‘wanting certain characteristics’) 

1. Users will mostly name concrete solutions 
which they know from their own situation

2. Users can have unrealistic demands and 
expectations

 3. User wishes are subjected to change

5. Users are only partly aware of their own 

needs and user processes

4. It is hard to establish a comprehensive set 
of such needs

Figure 3.2 Disadvantages of traditional UNA
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According to Heijs (2007) this problem can be overcome by making a much stronger dis-
tinction between the demand side (needs) and the supply side (performances). User needs 
should only cover genuine properties of the demand side and they should not refer to the 
environment. 
To this end the method ‘User needs by Systematic Elaboration’ (USE) was developed at the 
Chair of Real Estate Management and Development (Department of Architecture, Building 
and Planning) at Eindhoven University of Technology. 
USE is based on the underlying processes of use. The states, goals and activities of the user 
process are the basis for the user needs. It has been developed with the aim to eliminate as 
many disadvantages associated with existing methods and to create a fullest possible set 
of building-related activities and goals of the users. 

3.3.2 Definitions 
User Needs by Systematic Elaboration (USE) is a method that allows user needs to be identi-
fied in a complete and systematical way. 
Through clear and unambiguous definitions a vigorous distinction is made between the 
demand side (needs) and the supply side (performances).

Needs  
The following definition of needs following the USE method is formulated by Heijs (2007):

A need is “a physical or psychological state, or an activity to reach this state, that is funda-
mental for physiological, social and psychological well-being, associated with the process 
of use” (p.4). 

The definition refers to the states and goals that users pursue in the daily living processes. 
Physical states include things as health, physical rest and physical warmth. Psychological 
states include social contact, privacy and feelings of social security. 
Compared with needs that contain properties of the supply side - i.e., assumed solutions for 
these needs -  needs which are based on the living process do not constrain alternative or 
innovative solutions. Hence, they provide a more suitable basis for programming.

Furthermore, activities and goals are less changeable than performances. For example, 
in the future people also want to have social contact while the performances will have a 
different character due to technological developments. Activities and goals thus form a 
relatively permanent basic structure to which new performances can be added. This offers 
advantages for the sustainability of buildings. 
Therefore, this type of user needs is less changeable than needs phrased in terms of supply 
attributes, so that a more permanent overview is created.

Performances 
The opposite, the supply side, is characterised by performances. To let real estate contrib-
ute to the provision of the needs, it must meet certain performances.  The notion of perfor-
mance can be defined as follows (Heijs, 2007):

 “an environmental property, necessary to fulfil a user need”. 

Performances describe the characteristics of the environment. A performance is usually not 
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a concrete solution, but rather a solution space that includes different solutions for fulfill-
ing a user need. Because no suggestions or solutions are given for the design, the solution 
space for the designer is not restricted (s > 1). This offers the designer more design freedom 
in which he/she can provide the best solution for a certain situation. 
Performances are for example light, space (m2), proximity, required cleanliness for a par-
ticular activity and / or purpose, but not the type of lamps, room shape or external clean-
ing crew. Formulated performances must answer the question: “What is broadly required to 
fulfil a specific need?”

Functional demand 
To make proper design decisions, the relations between performances (“how”) and needs 
(“why”) must be known.  A need for privacy, for example, can be realised in many ways, 
not all of which suit the users ideas. The functional demand is where both sides meet:

 “a coupling of a user need with a performance (in a location)”. 
 
Through the coupling of performances to needs (activities and goals) in the functional 
demands, the designer knows also for each performance the motives users have for it (from 
the goals and activities). Therefore, the quality of design decisions may increase and misin-
terpretation could be prevented. 

The disadvantage that conventional needs analysis have regarding unrealistic demands is 
also avoided as this type of user needs are also almost always realistic in nature. Because 
the set of goals and activities is smaller and more clearly defined than that of supply char-
acteristics, and because the choice of performances in the second phase is guided by 
that collection, a system of functional demands is created that is more complete (compre-
hensive) and detailed, and better tailored to the actual usage. 

Functional program of demands
A functional program of demands (PoD) is a collection of functional demands. The follow-
ing definition of a spatial / functional PoD belonging to the USE method is used here (Heijs, 
2013):

“An ordered set of functional demands”

Figure 3.3 shows schematically the relationship between the various notions as defined 
here.

3.3.3 Stages
The methodology of USE is based on the following three principles (Heijs, 2013):

Stage 1
The first stage concerns the determination of the different user groups based on fundamen-
tal differences in the user processes. A distinction is made between general needs which 
apply to all user groups and specific functional needs which apply only to a particular user 
group. 

Figure 3.3 Correlation of notions to formulate 
a PoD
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Stage 2
The second phase involves the identification of states, goals and activities of the user 
process. The user needs can consist of concrete, composed and abstract needs. If neces-
sary, needs should be converted into final concrete needs. The various forms are discussed 
below.

Concrete needs
A concrete needs shows immediately what the need is. This need is specific enough for fur-
ther processing, there is no conversion required, for example the physical need for hygiene. 

Composed needs
Composed needs consist of multiple sub-needs. The need for security, for example, consists 
of social. physical and psychological security. These needs can, in turn, be made up of 
multiple sub-needs. Social security is composed of protection, security and stability in 
relationships, while physical security can consist of not being physically exposed to danger, 
for example by falling objects, gasification, explosion, etc. Psychological security is about 
feeling safe free from fear or anxiety. 

Abstract needs
Self-fulfilment is an example of an abstract need. As a designer may not know what is 
meant by it, it should be reformulated by replacing it with activities. It may include the de-
velopment of talents or creativity. Self-fulfilment is about aiming for better and higher. This 
need is also dependent on the person. An athlete will have different goals than a musician 
but both aim at improving their performances.
The need for self-fulfillment can be fulfilled i.a. through gaining knowledge and wisdom 
(education), improving skills (presentation techniques, assertiveness training) or by using 
talents (music, painting, sculpting). 

First form of recursion
It may occur that users express solutions or activities that need to be performed. The first 
form of recursion, users providing solutions, derives from the fact that users do not think in 
terms of needs, but in terms of solutions. Solutions hereby consist of supply factors which are 
known to the user. When solutions are proposed, the goal of this solution should be deter-
mined. A proposed solution could lead to one or more goals. These goals can in turn lead 
to concrete goals and / or activities, i.e.  S --> G --> A.

Second form of recursion
The second form of recursion implies that users express activities that need to be executed. 
Of these activities the underlying goals need to be identified which in its turn could lead to 
possible other activities that serve this goal, i.e. A --> G --> {A}.
An example of an activity that can be expressed by users is sleeping. Sleeping is the activity 
associated with the physiological need for physical rest. The need for physical rest can be 
divided into auditory rest, shelter and protection, safety, visual needs and perhaps some 
other needs.  By asking further the need for physical rest could result in other activities such 
as massages and bathing. This ‘snowball effect’ contributes the overall comprehensiveness 
of the needs. 
Special attention should be given to the comprehensiveness of the needs that are con-
verted.  It may occur that certain needs will be overlooked when they are not explicitly 
mentioned. Only by carefully conducting the research, the quality and completeness of 
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the identified needs can be achieved. 
In addition, needs can be formulated more or less detailed. This is called the ‘aggregation 
level.’For example, for Olympic athletes it might be sufficient to distinguish cooking, eating, 
drinking, showering, sleeping. However, for Paralympic athletes needs should be described 
more carefully: taking pans, using stove, putting on table, entering shower, drying oneself, 
getting in/out of bed. 

Stage 3
Stage three involves the composition of the functional demands by coupling performances 
to these needs, for example an eight square meter bathroom to meet the need for hy-
giene. Two special cases can be distinguished:
1. Similar demands can be met with the same solution, such as a window for obtaining 
daylight and window for protection against the weather. 
2. Conflicting functional demands concern contrary demands, such as a rough floor finish 
for the benefit of the physical safety and a smooth floor finish for the purpose of easy clean-
ing. An adequate solution in this case would be a non-slip floor. A note in the Program of 
Demands (PoD) should be added to make clear that extra attention should be paid to this.

3.4 Sub-conclusion
For determining user needs in a systematical way USE is the most reliable method. Instead 
of the supply side, user needs should ideally initially be derived from the demand side (use 
process) and the supply side should be aligned to it afterwards. 
This vigorous distinction between the demand side and the supply side eliminates or re-
duces the problems of conventional User Needs Analysis methods in terms of comprehen-
siveness and reliability.
Applied to this research, USE consists of the following stages:

Stage 1 This research focuses on the user needs of athletes. A distinction is made between 
general needs which apply to all building users and the specific user needs of elite athletes. 
Some specific needs may also be general user needs but contain certain aspects specifi-
cally to athletes. Within the group of elite athletes, no sub-groups are determined. This 
research merely aims to add to the body of knowledge on general user needs.

Stage 2 The identification of states, goals and activities of the user process is carried out on 
the basis of a literature review (Chapter 4). As non-disabled elite athletes are the main fo-
cus, the ‘aggregation level’ has been relatively broad. Afterwards, the needs are checked, 
supplemented and/or corrected by means of expert interviews (Chapter 5). 

Stage 3 The composition of the functional demands falls not within the scope of this 
research. Instead, the user needs are identified and directly compared with the offered 
performances of the architectural design by means of a design assessment (Chapter 7). 
Translating the identified user needs first into all possible performances (s > 1) would for the 
purpose of this research be too time consuming and superfluous, as its aim is to assess the 
particular solutions presented by the design (0 ≤ s ≤ 1).  However, other possible solutions 
are given for improvement or further enhancement in case a need is not or not sufficiently 
supported. However, these recommendations are by no means complete or comprehen-
sive; nor are they supported by expert interviews. 
For the creation of a general ‘sports-living-concept’ the composition of a functional pro-
gram of demands will be necessary. This leaves room for further research.  



Building for athletes | A User Needs Analysis & Evaluation 21

4 PRELIMINARY USER NEEDS
4.1 Introduction
To provide adequate housing for athletes and a sportive society, the necessary building 
properties should be determined. These building properties are dependent upon the 
needs of the users. In this chapter insight is given into the user needs of (elite) athletes on 
the basis of literature.   
The determination of the user needs is two-folded. First, the general user needs (see par. 
4.2) are determined. Secondly, specific user needs of athletes are identified (see par.4.3). 
At the end of this chapter, an overview is provided of the resulting preliminary user needs 
of (top)athletes. They will be checked and complemented through expert interviews in 
chapter 5.
Not all needs people have are relevant to this research. Relevant are only the needs 
which are related to buildings or the built environment. 

4.1.1 Maslow’s hierarchy of needs
An often used starting point in user needs analysis is Maslow’s hierarchy of needs (1943, 
1954). According to Maslow seven categories of needs can be distinguished which can 
be divided into two groups: basic needs (deficiency needs) and meta-needs (growth 
needs). These groups of needs are outlined in Maslow’s hierarchy of needs in figure 4.1. 
The needs are considered hierarchical because first a ‘lower’ positioned need has to be 
met before a ‘higher’ positioned need can be pursued. The basic needs are also called 
deficiency needs because they motivate human behaviour whenever they are lacking. 
For example the hunger need drives one to find food to reduce the hunger drive. This 
process is called drive reduction. The following section discusses the basic needs derived 
from Maslow, and applies them to the case of athletes.   

4.1.2 Basic Needs
According to need-drive theory, needs can be divided into two categories: physiologi-
cal needs and psychological needs. The ‘physiological needs’ are considered as the 
primary and most basic needs such as food, shelter and rest. If some of these basic 
physiological needs are not fulfilled, athletes will not be able to accomplish anything. For 
example, an athlete who is hungry will be more motivated to eat than to train. 

“If the physiological needs are relatively well satisfied, there then emerges a new set of 
needs, which we may categorize roughly as the safety needs.” (Maslow, 1954, p. 84). 

Safety needs can be divided into physical and psychological safety. For example, re-
spectively being physically injured in practice and being afraid of being injured. Both are 
equally important, even at the most basic level. 

“If both the physiological and the safety needs are fairly well gratified, there will emerge 
the love and affection and belongingness needs” (Maslow, 1954, p. 89).

This includes such things as affiliation, acceptance, and affection. For this need to be 
satisfied, athletes need to be accepted and identify themselves as members of a group. 
Maslow dinstinguishes two kinds: both giving (active) and receiving (passive) affiliation. 
Throughout this text this distinction shall be explicitly made clear and be treated as two 

Figure 4.1 Maslow’s hierarchy of needs 
(revised)
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separate categories. 

“All people in our society (with a few pathological exceptions) have a need or desire 
for a stable, firmly based, usually high evaluation of themselves, for self-respect, or self-
esteem, and for the esteem of others.” (Maslow, 1954, p. 90)

As with the social needs, the esteem needs can also be divided into two different kinds, 
typified by the need for self-esteem and the need for esteem from others. Self-esteem 
need is for an athlete to have a high opinion of oneself. Esteem from others refers to 
significant others holding the athlete in high esteem; they reflect a positive opinion of the 
athlete and provide approval and recognition. Especially for famous athletes this is im-
portant. The two types of esteem needs will also be treated as two separate categories 
throughout this thesis.
Once all basic needs have been satisfied, the meta-needs (growth needs) come into 
play.

4.1.3 Meta-needs
Meta-needs are called growth needs because, instead of deficiencies, they result from 
the natural human tendency towards growth. The growth needs consist only of one cat-
egory: the needs for self-actualization, “the desire to become more and more what one 
is, to become everything that one is capable of becoming”. (Maslow, 1954, p.92).  
One area of sport in which athletes can experience self-actualization is what Maslow 
calls ‘peak experiences’: vivid, memorable, and profoundly moving experiences. For 
example, winning a gold medal during the Olympics offers such a unique and valued 
growth experience. ‘Flow’ is often associated with peak experiences (Jing, 2009). “No 
miss on receive and return” making opponent not able to strike back. Win with 11:1 even 
11:0. Such conditions is flow state.

4.1.4 The cognitive and the aesthetic needs
In addition to the categories discussed above, Maslow distinguishes three more needs 
namely the cognitive needs, which involve acquiring knowledge and understanding, 
and the aesthetic needs, i.e. the needs for beauty, aesthetically satisfying surroundings, 
and so on. However, it is unclear how they relate to the hierarchy of needs as dicussed. 
Roe (1956) and Madsen (1964) fitted cognitive and aesthetic needs into the hierarchy 
between the need for esteem and the need for self-actualization. However this is not 
proposed by Maslow himself. 

4.1.5 Criticism 
As people not always seem to behave according to Maslow’s theory, it has been criti-
cized. Much of the criticism is pointed towards the hierarchical order with the physiologi-
cal needs at the bottom and self-actualization at the top. Needs are no longer con-
sidered to be fixed. The principle that higher-ordered needs only come into view when 
lower-ordered needs are satisfied, is increasingly rejected (Short, 1995). As an example, 
Voorthuis (2012) refers to the slum-like neighbourhoods of Jamaica. He argues that de-
spite the miserable conditions, colourful surroundings are created from which the people 
can somehow derive a modicum of dignity. It is because they have almost nothing and 
can barely furnish themselves with their physiological needs, that their self actualization 
needs get even bigger priority. “These people are hungry but just as much as food they 
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need respect and dignity.” 
Another point of criticism of Maslow’s hierarchy is that it suggests that there is an end 
point to personal growth, that human beings can reach a point at which they have 
achieved their greatest potential. Rowan (1998) argues that people cannot reach their 
fullest potential because they can never reach perfection. Self-actualization is more an 
ongoing process than a permanent, achievable state of being. Therefore, Rowan (1998) 
argues that self-actualization is better represented by a ladder without an end point 
instead of a pyramid with a defined peak.

4.2 General user needs 
Since Maslow’s hierarchy of needs, several other researches have been executed in 
relation to needs, each from a different point of perspective and each resulting in different 
needs and need categories. In a bibliographical research into the needs of users of 
defense buildings, Aarts (2006) uses besides Maslow eleven other sources. He identifies 
three general need categories out of fourteen existing studies, i.e. physiological, social and 
psychological needs.  
The definition of user needs by Heijs (2003) as discussed in the previous chapter is used 
by Aarts and is replicated in this research. According to this definition, user needs can be 
seen as physical, social and psychological goals which users aim for in the use process. The 
states or objectives which are pursued, can optionally be achieved by performing certain 
activities. The states, objectives or activities pursued are part of the use process.
Besides the physiological, social and psychological kind of needs named in the definition. 
Aarts (in reference to Heijs, 1992) also distinguishes the category functional needs. In order 
to make a better distinction between the needs, this addition will also be used in this study. 

The new formulation of needs is thus divided into following four categories:

• Physiological needs are the needs related to the physical well-being of users. These 
needs are linked to the senses (touch, hearing, sight, smell, etc.) 
• Social needs are the needs in terms of having contact and relationships with other 
people.
• Psychological needs are the needs in relation to the mental well-being of the users.
• Functional needs are the needs relating to being able to perform necessary daily 
activities in a building, i.e. the (built) environment should enable and support the 
(correct) performance of activities. 

An unadjusted overview of need categories and user needs based on the research by 
Aarts (2006) is shown in table 4.1 with references to the original sources. 
Only the general human needs which always apply regardless of the user and building 
type (Murray, 1938; Maslow, 1954; Alderfer, 1969; McGuire, 1974); and the ones related to 
the living environment (Enosh, Leslau en Shacham, 1984; Cooper, 1979; Lawrence, 1987; 
Heijs, 1992) are included in this research. The needs related to the work environment 
(Herzberg et al.,1959; Porter, 1961; Weiss et al., 1964; Huizinga, 1970) were extracted and 
excluded from this study. 
The needs for safety, shelter and protection are examples of needs that apply to every 
building and every building user. 
A need is only relevant for this research, when the need contains a state, goal, or activity 
that constitutes a link with the (built) environment of athletes.

Figure 4.2 Colorful Slum
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Every need is placed among one of the need categories (physiological, social, 
psychological or functional). In some cases, a need could be placed among multiple 
categories. For example, Aarts classifies the ‘need for safety’ among the physiological 
needs. However, the need for safety could be divided into multiple types, i.a. physical 
safety, social safety and psychological safety. Physical safety means that athletes are not 
subjected to physical harm. Psycholgical safety means that athletes experience feelings 
of safety. In the same way, several other needs have been adjusted. Table 4.2 shows the 
adjusted overview of the general housing needs from the study of Aarts (2006).
In today’s western society the need for shelter and protection mainly relates to the need 
for physical and psychological safety and to the thermal, visual, and auditory aspects of 
weather conditions. Therefore it is included among those needs. 
The need for autonomy is considered a social need. However, because it involves 
psychological freedom, it is considered a psychological need in this research.
Regarding the built environment, the need to defend oneself and respond is related to 
the safety and esteem needs and therefore placed among those needs. 
The social need for aid (active and passive) is defined as a separate goal/state. However, 
as it is related to one’s dealings with others, giving or receiving aid is considered in this 
research as an activity of the need for social contact.
The need for fun and entertainment is identified by Aarts solely as a social need, such 

 5 

 
  Physiological  
Need for safety  Murray (1938), Maslow (1954), Lawrence (1987) 

Need for shelter and protection Cooper (1975), Lawrence (1987), Murray (1938) 

Need for hygiene  Enosh et al. (1984) 

Thermal needs Heijs (1992) 

Visual needs Heijs (1992) 

Auditory needs  Heijs (1992), Enosh et al. (1984) 

Olfactory (smell) needs Heijs (1992) 

Tactile and motion needs Heijs (1992) 

Social 
Need for autonomy  Murray (1938), McGuire (1974) 

Need to defend oneself and respond Murray (1938) 

Need for fun and entertainment  Murray (1938), Enosh et al. (1984) 

Need for aid (active and passive) Murray (1938), Enosh et al. (1984) 

Need for social contacts Enosh et al. (1984), Lawrence (1987), Heijs (1992), 
McGuire (1974) 

Need for privacy Enosh et al. (1984), Lawrence (1987) 

Need to measure / compare oneself with others  McGuire (1974) 

Psychological 
Need for self-development and self-expression  Maslow (1954), Alderfer (1969), Lawrence (1987), Cooper 

(1975), McGuire (1974) 
Need for personification  Heijs (1992) 

Need for prestige, promotion, respect and reward  Murray (1938), Enosh et al. (1984) 

Need for variation (in sensory experiences)  Murray (1938) 

Need for avoiding stress  McGuire (1974) 

Need for aesthetics  Maslow (1954), Enosh et al. (1984), Cooper (1975), 
Lawrence (1987) 

Perceptual needs, meaningful observations Heijs (1992), McGuire (1974) 

Functional 
Need for comfort / convenience  Enosh et al. (1984), Cooper (1975) 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 4.1: General user needs based on the 
study of Aarts (2006) (Excl. needs related to 
the work environment)
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as playing team sports. However, because it does not necessarily have to be socially 
related, for example practicing an individual sport, in this study it is also considered a 
psychological need. 
Besides the need for variation in sensory experience, the need for sensory experience 
could, in itself, also be defined as a need. For athletes the correct moment-to-moment 
activities are dependent on constant input from the sensory system, e.g. hearing the 
firing of the starter’s pistol, seeing the flag in the hole on the green, and rotating a 
basketball in the hands before shooting a free throw (touch). However, applied to the 
built environment, these mainly relate to the thermal, visual, auditory, olfactory and 
motions needs. 
The needs for esteem, part of Maslow’s hierarchy of needs, is disregarded by Aarts. 
However, as discussed earlier, this universal need is likely to be important to athletes. 
It could be divided into the need for esteem from others and the need for self-esteem 
(Maslow, 1987; Rowan, 1998).
The need for affiliation and the need for knowledge/cognition, which were found in 
respectively 4 and 3 of the 8 studies, were excluded as they were deemed irrelevant for 
the research. However, as universal needs they are likely to be important to athletes and 
placed among the psychological needs. 
The perceptual needs i.e. meaningful observations is by Aarts considered a 

  Physiological  
Need for physical safety Murray (1938), Maslow (1954), Lawrence (1987) 

Need for hygiene  Enosh et al. (1984) 

Thermal needs Heijs (1992) 

Visual needs Heijs (1992) 

Auditory needs  Heijs (1992), Enosh et al. (1984) 

Olfactory (smell) needs Heijs (1992) 

Tactile and motion needs Heijs (1992) 

Social 
Need for (social) fun  Murray (1938), Enosh et al. (1984) 

Need for autonomy Murray (1938), McGuire (1974) 

Need for social contact  Enosh et al. (1984), Lawrence (1987), Heijs 
(1992), McGuire (1974), 

Need for affiliation and belonging Murray (1938), Maslow (1954), McGuire (1974), 
Lawrence (1987)  

Need for privacy  Enosh et al. (1984), Lawrence (1987) 

Need to measure / compare oneself with others  McGuire (1974) 

Psychological 
Need for psychological safety - 

Need for fun and entertainment Murray (1938), Enosh et al. (1984) 

Need for esteem (active and passive) Maslow (1987), Rowan (1998) 

Need for cognition Murray (1938), Maslow (1954), McGuire (1974) 

Need for self-development and self-expression Maslow (1954), Alderfer (1969), Lawrence 
(1987), Cooper (1975), McGuire (1974) 

Need for personification Heijs (1992) 

Need for prestige, promotion, respect and reward  Murray (1938), Enosh et al. (1984) 

Need for variation (in sensory experiences) Murray (1938) 

Need for avoiding stress McGuire (1974) 

Need for aesthetics Maslow (1954), Enosh et al. (1984), Cooper 
(1975), Lawrence (1987) 

Functional 
Need for Daily Sports Activities  - 

Need for Daily Domestic Activities (DDA) - 

Need for comfort Enosh et al. (1984), Cooper (1975) 

Need for cognition  Heijs (1992), McGuire (1974) 
 

Table 4.2: Adjusted overview of the general 
user needs based on the study of Aarts (2006) 
(Excl. needs related to the work environment)
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psychological need. However, with the addition of the psychological need for cognition, 
in this research it is considered a functional need and more generally defined as the 
functional need for cognition. 
In accordance with the definition of functional needs, could this category be 
complemented with the need to perform daily activities. In the case of athletes this 
could be subdivided into Daily Sports Activities - such as eating, training, resting, etc. – 
and Daily Domestic Activities – such as cooking, cleaning, doing the laundry etc. The 
amount of functional needs is relatively limited, but will be complemented further on. 
Lastly, it is important to recognize that all needs could be complemented with the word 
‘control’ as needs continually fluctuate between two limits. For example, the need 
for privacy continually fluctuates between interaction, marked by togetherness, and 
privacy, marked by solitude. For reasons of convenience, this report speaks of the need 
for privacy, when actually referring to the need for privacy and control. 

4.3 Specific user needs of elite athletes
 
For the research into the user needs of (elite) athletes the (adjusted) general user needs 
based on the research by Aarts (2006) are used a starting point. These needs apply to 
athletes but are not specific for athletes. For gaining insight into the specific housing 
needs of (elite) athletes additional resources have been accessed. Some may also be 
general user needs but contain certain aspects specifically to athletes. Later the general 
user needs of building users and specific user needs of athletes will be combined. 
 
4.3.1 Introduction
Research by Bamford & Dehe (2014) has shown that during the Paralympics the Athlete’s 
Village is considered as the most important area from the athletes’ perspective and it 
appears to be perceived as impacting directly on how athletes perform at the Games. 
Although this finding is not generizable to Olympic athletes, and the connection has 
not been addressed concretely by the authors, others do state that satisfaction of 
athletes’ needs via their sport environment should lead to higher levels of well being and 
performances, while failure to meet athletes’ needs lowers it (Deci & Ryan, 2000; Burton 
& Raedeke, 2008). Therefore, this section examines the multi-faceted needs of elite 
athletes. 
In order to create a preliminary overview, a list of needs is compiled focusing on elite 
athletes. This list is structured according to the four need categories as used by Aarts 
(2006), i.e. physiological, social, psychological and functional needs. These needs are 
discussed in the paragraphs below. They will be checked and complemented through 
expert interviews in chapter five. 

Method
Little research has been devoted specifically to the user needs of athletes. Therefore the 
subject is approached from three alternative angles, which are discussed below.  
Mostly, no direct needs were given but they could be formulated through careful 
translation and adaption. Appendix I provides a full overview of the sources and the 
derived user needs according to the four clusters.
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First, the needs were assessed by looking at factors that influence (peak) performance. 
There has been a lot of research into factors that influence physical sports performance. 
Many factors contribute to athletic performance and the cohesive integration of 
these factors is important to maximize it. As athletes - in their pursuit of optimising sports 
performance and beating out the competition - are likely to follow practices that they 
feel may enhance their performance, searching for these factors may be a good way to 
proceed. 

Secondly, the user needs were determined by looking at motivational factors for sports 
participation. Motivation has been an essential aspect of sport participation. Thus, 
learning what motivates them and how that affects their performance. Bakker, Whiting 
& van der Brug (1990) explain that a ‘need’ is closely connected to the concept ‘motive’ 
or the earlier discussed concept ‘drive’. In the case of biological drives this is particularly 
clear: a biological deficiency (for example lack of food) results in a need (for food). This 
(hunger) need drives one to behave in a manner which reduces that (hunger) drive, 
i.e. satisfaction of the need (find food). The majority of motivated behavior cannot 
be traced back to the satisfaction of biological needs, i.e. to biological drives (for 
example, partipating in sport). However, Bakker et al. argue that the terminology used for 
biological drives could also be applied to motives. For example, we speak of ‘the need 
to excel’ (achievement motive) or ‘a lack of affection’ (affiliation motive).  
In keeping with this view, one approach to the study of needs analysis has been to 
identify the motives that influence the pursuits of elite athletes. Herein the subject is 
approached from the activity of playing sports. Why does someone participate in 
sport, or in other words: what motives lie behind a person’s decision to participate in 
(a particular) sport? What needs are satisfied through sport participation, i.e. A --> G 
(second form of recursion)?
Several researchers have studied the motivational factors regarding why people 
participating in sports. The available literature dealing with sport motivation represents 
a variety of motivations that might affect the behavior of performers. The primary focus 
is on various types of psychological and social motivations. In Appendix I an overview is 
presented of the motives named in the different studies. 

Thirdly, user needs were determined by looking at what facilities are considered 
important by athletes. The underlying goals and activities can to a certain extent be 
derived from the services which they attach value to, i.a. S --> G (first form of recursion). 
However, because they are prone to interpretation bias, they have relatively low intrinsic 
value. Especially the needs which are solely based on certain findings should be 
supported by the expert interviews in chapter 5. 

Finally, the various overviews with user needs were combined into a single overview for 
each need category (Appendix II). The user needs which were double or not applicable 
for athletes were filtered out. The sources of all user needs are mentioned on the right 
side of the overview. In order to keep it organised, the sources are numbered and listed 
in the footnote. The identified needs are further discussed in the following sections.
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4.3.2 Physiological needs  

“Train like an athlete
Eat like a nutritionist
Sleep like a baby
Win like a champion” 
Unknown 

The Physiological needs are a necessity for an athlete to even participate in the desired 
sport that they choose. The preliminary physiological needs consist of 10 goals/ states 
and 34 associated activities. They are further discussed below.  

Need for physical fitness / health 
Outcomes of a series of studies examining factors influencing Olympic performance 
conducted by Gould and his colleagues (Gould, Greenleaf, Guinan, Dieffenbach, & 
McCann, 2001; Greenleaf, Gould & Dieffenbach, 2001; Gould & Maynard, 2009; ) as well 
as additional research (Orlick & Partington,1988; Kellmann, 2002; Lane, 2009; Young, 2012; 
Anderson, Hanrahan & Mallett, 2014, Wang & Zhang, 2015)  found, not surprisingly, that 
optimal physical condition /fitness was to be associated with Olympic success. Physical 
condition / fitness can thus very well be considered as an important goal. In essence, this 
reflected the need to train hard and be physically very well prepared for the Olympics, 
which could be identified as associated activities. 
However, the studies also indicated that a fine line exists between training hard to gain a 
physical edge and overtraining. As one athlete indicated:  

“Be careful in trying to ‘get the edge’ that you don’t overdo it and ‘lose the edge”
(Gould, Greenleaf, Guinan, Dieffenbach, McCann, 2001, p.25).

Gould & Maynard (2009) found that athletes and teams who underperformed at the 
Olympics were often overtrained. According to Kellmann (2002) overtraining in sport is 
becoming an increasing common problem, especially among elite athletes, as they are 
training much more intensely in preparation for optimal performance. Gould (1996, in 
Kellmann, 2002) also indicated that many people feel that athlete burnout is on the rise 
in part because of these increases in training loads, which may indicate a link with the 
psychological needs. Orlick and Partington (1988) and Kellman (2002) therefore empha-
size that training is about quality, not quantity.  A highly successful Olympian-rhythmic 
gymnastics states: 

“What I’ve learned to do is, if I’m going to take the energy and go out on the floor to do 
a routine, it’s got to count, and so I’d be better off to go out and do 4 perfect routines 
than to do 20 that are just mediocre. It’s quality, not quantity” (Orlick & Partington, 1988, 
p.111). 

Moreover, the literature indicates that athletes need sufficient recovery during phases of 
intensive training to prevent overtraining. This will be further discussed among the need 
for recovery (p.31).  
Other positive performance factors related to physical condition / fitness includes focus-
ing on good nutrition, and conserving energy. The latter will be discussed among the 

“TRAIN LIKE 
AN ATHLETE
EAT LIKE A 
NUTRITIONIST
SLEEP LIKE A 
BABY
WIN LIKE A 
CHAMPION”

“TRAINING 
IS ABOUT 
QUALITY NOT 
QUANTITY”
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need for physical rest (p.31).
Gould and colleagues (2001), Greenleaf and colleagues (2001), Eberle (In Antonio et al., 
2008) and Young (2012) strengthen the importance of proper nutrition and hydration. 
In order to perform, elite athletes should meet their unique and often challenging daily 
nutrition and hydration needs. In fact, without the right amounts of the right nutrition at 
the right time, the intense and exhaustive endeavors that elite athletes undertake daily 
are impossible. Besides improved performance, high-performance nutrition and hydra-
tion habits have shown to speed recovery times, and reduce the risk of injury and illness 
(Eberle in Antonio et al., 2008). Although it does not guarantee success, it is a precondi-
tion of success. 
As a final note it is important to recognize that for non-elite athletes, physical condition 
is rather a goal than a means. People who participate in sport want to feel healthy, 
increase muscle tone, keep in good shape, and gain greater physical strength. Bakker et 
al. (1990), McDonald, Milne & Hong (2002) and Park (2004) mention that the need to feel 
fit and healthy is a prime motivator for sport participation. As already discussed in chap-
ter 2, Coalter (2005) identifies good health as a potential outcome of sport. 

From the above follows that the need for physical fitness (goal) consists of the activities: 
(quality) training and consuming proper nutrition. Recovery and resting activities will be 
discussed respectively among the needs for physical recovery (p.31) and physical rest 
(p.31).

Need for physical safety 
In accordance with Aarts (2006), Huber (2013) argues that athletes have a need for physi-
cal safety. This means that they are not subjected to “excessive physical harm beyond 
the normal demands of the sport”(p.47). Also, Greenleaf et al. (2001); Kellmann (2002), 
Anderson et al. (2014) and Wang & Zhang, (2015) identified injury as a negative factor in-
fluencing performance, as being injured prevented training and/or contest participation 
(Greenleaf et al., 2001). Therefore, security is of extra concern. Accidents can happen 
quickly when people move intensively.
However, in a comparative study of athletes and non-athletes, Pattankar (2014)  found 
that non-athletes have significantly higher need for security than those of athletes. This 
likely relates mainly to psychological security (p.40) as research has shown reductions 
in anxiety though acute physical exercise, which will be discussed among the need to 
avoid / cope with stress (p.47). Physically, athletes and elite athletes in particular, are 
likely to have a strong(er) need for physical security as athletes are more exposed to pos-
sible hazards than non-athletes in the same circumstances. However, Pattankar makes 
no representations on physical security. Therefore, sports and non-sports related injuries 
of any kind, should be prevented. This entails the activities: avoiding falling, avoiding 
obstacles, avoiding fire and preventing sports injuries.
As will be discussed among the psychological needs (p.39), injury also has a clear psy-
chological impact (Williams & Scherzer, 2006), especially for an event that only occurs 
once every four years.
In addition, during the last decades the Olympics have become a potential target for 
terrorist attacks. The IOC does everything in their power to ensure the physical safety of 
the athletes (Lidor and Blumenstein, 2010). Therefore, controlling access of people and 
goods (during the Olympics) is an important activity.

Figure 4.3: Need for proper nutrition
Brazilian athletes eat a meal at the dining hall 
inside the Olympic Village

Figure 4.5: Need for physical safety
One of the terrorists during the 1972 Munich 
Massacre

Figure 4.4: Need for physical safety
Injured athlete on the 2012 IAAF World Junior 

Athletics Championships
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Need for hygiene 
In accordance with Aarts (2006), Sutton (2013) argues that practicing good hygiene is 
an important part of athletic endeavors. Without good personal hygiene and hygiene of 
personal equipment, (skin) infections may occur which require medical attention and will 
cost time away from athletic participation (Sutton, 2013). Research by Bamford & Dehe 
(2014) into the athletes’ perception of Paralympic service quality showed that hygiene 
was the third most weighted facility of the Paralympic Village. According to the first form 
of recursion (i.e.  S --> G) could thus be assumed that paralympic athletes have a very 
strong need for hygiene. While the results of this study are not generalizable to Olympic 
athletes, on ‘common-sense grounds’, it may be assumed that hygiene is also of great 
importance to this group of athletes. The expert interviews in chapter 5 will provide an 
definitive answer on this.  
Sutton (2013) distinguishes the activities: showering / bathing, washing hands, washing 
clothes and equipment.  Further, it may also include activities like: visiting toilet, brushing 
teeth, washing hair and washing feed.

Need for thermal comfort
Referring to research by Siegel & Laursen (2012), DeAnna Dahl (2013) concludes that 
temperature has shown to directly affect physical performance, with decreased athletic 
performance when environmental temperatures continue to deviate from optimal tem-
perature levels.
Thermal needs were already identified by Aarts (2006) as a universal basic need, but with 
regard to playing sports, the need for thermal comfort is thus of special concern to ath-
letes. The author further contributes by distinguishing four activities, i.e. keeping a com-
fortable temperature and avoiding conditions that are judged too hot, cold, or stuffy.

Need for visual comfort
In accordance with Aarts (2006), Perrin (1981) mentions the importance of visual comfort 
for athletes. He argues that inadequate illuminance can lead to deterioration of visual 
acuity and with that reduce athletic performances. The following four activities can be 
derived from the research: having adequate illuminance levels; avoiding inappropriate 
directional light effects; avoiding poor color rendering; and avoiding light glare.

Need for auditory comfort
Like Aarts (2006) Baird, Gray, Isaacs, Kernohan & McIndoe (1996) stresses the importance 
of auditory comfort. Noise levels have the potential to affect concentration, ease of 
communication between athletes and staff, and privacy of communications. Therefore, 
auditory comfort is a crucial need.  
Also other sources (Gould & Maynard, 2009; Hodge & Hermansson, 2009; Lidor & Blu-
menstein, 2009; Wang & Zhang, 2015) identified noise as an external stressor. Research by 
Gould and Maynard (2009) concluded that Village rooms were felt to have an influence 
on performance, with noisy rooms being associated with poor performance and quiet 
rooms with good performance. According to Hodge and Hermansson (2009) difficulties 
regarding noise control exist especially as the Games progress and some athletes finish 
their competitions.
The key activities distinguished are: the avoidance of annoyance, irritation, or discomfort 
due to noise; the prevention of speech interference; and having acoustic privacy where 
appropriate (Baird et al., 1996). The latter mainly applies to the social need for privacy. 

Figure 4.6: Need for hygiene
Football player Antoine Griezmann showering

Figure 4.6: Need for visual comfort
Athlete shielding his eyes with hand from 
sunshine
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Need for air comfort / quality 
Referring to a great amount of research, Donnelly et al. (2016) (cf., Wayne et al., 1967; 
Pierson et al., 1986; El Helou et al., 2012, Rundell, 2012) and DeAnna Dahl (2013) (cf., Fryk-
man, 1988; Bonini et al., 2006; Qing Wen & Brimblecombe, 2008; Rundell, 2011) argue 
that the exposure of athletes to air pollution is undesirable for athletic performance. High 
quantities of air pollutants – e.g. oxides (e.g., SO2), particulate matter (PM), and ozone 
(O3) –are of concern due to their ability to reduce  the uptake of oxygen, which in turn 
reduces performance (Rundell, 2011). Banister et al. (1986) argue that maximum oxygen 
uptake ability is the physiological variable that is characteristic of good athletes. There-
fore athletes are likely to have a strong need for air comfort / quality which could be 
fulfi lled through the maximum uptake of oxygen and minimum uptake of air pollutants 
and comfortable air humidity. 
Camelo Rosas (2013) argues that measures to prevent the exposure of high concentra-
tions of air pollutants to the athletic urban population should be more widely implement-
ed into meaningful activities such as urban planning. 

Need for physical rest 
In reference to amongst others Willis (2009) and Davenne (2009), DeAnna Dahl (2013) 
strengthens the importance of physical rest for optimal performance. The author particu-
larly emphasizes the importance of sleeping (activity). Also, Anderson et al. (2014) identi-
fi ed lack of sleep as a barrier for achieving peak performances. During sleeping, the 
body heals and repairs itself and provides energy for the next day’s activities. Athletes in 
particular need more sleep than an average person (Davenne, 2009). However, Halson & 
Juliff (2017) argue that due to training times, competition stress/anxiety, muscle soreness, 
caffeine use, and travel, elite athletes have poorer quality and quantity of sleep than an 
average person. Dement (2005) found that when athletes slept as much as they could, 
their performance and mood improved compared to a situation with less sleeping hours. 
Therefore athletes are likely to have a strong need for physical rest. Besides sleeping, also 
other activities could possibly address this need, e.g. sitting and lying down. 

Need for physical recovery 
In continuation of the need for physical rest and avoiding overtraining, Gould & Maynard 
(2009), Anderson et al. (2014) and Kellmann (2002) strengthen the importance of physical 
recovery from intense training loads, which according to the latter “is becoming the dif-
ference between success and failure in sport” (p.vii). It is especially important if there are 
repeated, strenuous training sessions over the day or there is a need for fast recovery. 
Kellman (2002) distinguishes two forms of recovery: passive and active. The latter entails 
moderate exercise activities during the recovery process. Active recovery activities such 
as muscle relaxation and stretching are known as cool-down activities after practice 
and competition. These activities diminish “the results of fatigue through aimed physical 
activity” (p.8). Other activities may include exercises such as gymnastics, games, regen-
erative runs, or swimming.
Sitting and lying quietly is referred to as passive recovery, which refers to the need for 
physical rest. It is also characterized by treatment activities which facilitate recovery 
through physiological stimuli (heath, cold, pressure), such as  massage, hot and cold 
baths, steam baths, saunas (Kellman, 2002). 
A period of passive recovery is referred to as ‘tapering’. A taper phase is a regeneration 
technique during which the training load is gradually reduced prior to competition in 

Figure 4.7: Need for physical rest
Former football player Anouk Hoogendijk 
lying in bed.

Figure 4.8: Need for physical recovery

Usain Bolt receiving a massage
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order to reduce physiological and psychological stress of daily training and optimize 
sport performance. According to Hooper, Mackinnon, & Howards (1999 in Kellmann, 
2002) do athletes who taper show significant improvements in performance and other 
ereas. Former professional swimmer Sebastiaan Verschuren states that in the tapering 
phase:

I want every second that I’ve got off my legs….You want to save as much energy as pos-
sible. We really train a lot and the moment we start tapering, you train much less and you 
will feel a lot more energy floating through your body. It is very important that you keep 
that in your body….A good ‘taper’ can really make the difference between victory and 
defeat. (Translated from Hulsebos & Raes, 2017). 

Now that recovery has been defined, the term underreovery should be clarified. Under-
recovery is the lack or absence of adequate recovery activities based on an athlete’s 
physical and psychological needs. Thus, there is a careful balance between training and 
recovery.
In addition, Kellmann (2002) notes that recovery is very specific to the individual. He 
states that:

“If 10 people were asked to name their ‘personal number one recovery strategy,’ seven 
or eight different answers would probably be given.”(p.7). 

This implies that athletes have different recovery needs which can be met through dif-
ferent recovery activities. After the same activity, one athlete is highly relaxed, whereas 
another does not feel recovered at all. For example, for some athletes taking a sauna is 
an effective recovery means, while for others a sauna is not recovering at all but rather 
as a stressor. Because individualization of recovery is essential, multiple recovery options 
should be available to each person. 
In summary, physical recovery includes all activities aimed at equalizing the negative 
effects of intensive training on the body. Other activities may include receiving medicial 
support (through medicial equipment) and conducting confidential conversations.

4.3.3 Social needs

“Talent wins games, but teamwork wins championships” Michael Jordon (former basket-
ball star)

“The strength of the team is each individual member. The strength of each member is the 
team” Phil Jackson (former basketball coach and player)

“The best team isn’t the team with the best players, but the team that plays best togeth-
er” (unknown) 

Above quotes illustrate the importance of social relations in sport.  The preliminary social 
needs consist of 7 goals/ states and 24 associated activities. They are further discussed 
on the following pages.

A GOOD 
TAPER CAN 
REALLY 
MAKE THE 
DIFFERENCE 
BETWEEN 
WINNING OR 
LOSING
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Physiological needs 
Goals Activities 

Physical fitness / health  
 

Quality training 
Consuming proper nutrition  

Physical security Prevent falling 
Avoiding fire 
Avoiding obstacles 
Preventing sports injuries  
Controlling access of people and goods (during Olympics) 

Hygiene  Visiting toilet  
Showering 
Bathing 
Washing hands  
Washing hair 
Washing feed 
Washing clothes and equipment 

Thermal comfort Avoiding (too) cold conditions  
Avoiding (too) hot conditions   

Visual comfort Having adequate illuminance levels  
Avoiding light glare and directional light effects 
Avoiding poor color rendering  

Auditory comfort 
 

Avoiding annoyance, irritation or discomfort due to noise  
Prevention of speech interference  
Having acoustic privacy where appropriate 

Olfactory comfort (odor and smell) 
 

Ventilating private spaces 
Ventilating (semi-) public spaces 
Masking odors 

Air comfort / quality Maximum uptake of oxygen 
Minimum uptake of air pollutants (oxides, particulate matter, ozone)  
Comfortable air humidity  

Physical rest Sitting  
Lying down  
Sleeping  

Physical recovery Equalizing the negative effects of intensive training on the body 
Conducing confidential conversations 
Receiving medical support through medical equipment  

Table 4.3: Preliminary overview of the 

physiological needs of (elite) athletes

Preliminary overview of the physiological needs of (elite) athletes

Need for (social) fun / recovery
Social fun aligns to Kellman’s (2002) notion of ‘social recovery.’ Social fun / recovery 
takes place, for example, when participating in social events, such as dinners or par-
ties. Besides these, multiple other activities are imaginable such as going out (together), 
watching a movie (together), playing (video) games (together) etc. More private and 
intimate aspects of social recovery concern all those situations when people have per-
sonal contact with their partners or friends. These are further discussed among the social 
need for affi liation. 
Especially (but not exclusively) among non-elite athletes, social-need satisfaction could 
also be experienced through sport itself. Research by Park (2014) and Burton & Raedeke 
(2012) showed that sports participants rated fun/enjoyment as the most important motive 
for sports participation. In fact, the authors argue that some athletes play sport primarily 
because they enjoy being with their friends and being part of a team. This is confi rmed 
by Fox & Lindwall and Ntoumanis & Mallett (in Papaioannou & Hackfort, 2014) who state 
that people enjoy playing and exercising with others and feeling part of a team. Hodge 

Figure 4.9: Need for social fun
Swimmers Ranomi Kromowidjojo (middle) 
and Sebastiaan Verschuren (right) enjoying 

a party.

In  bold type are the general needs of users of buildings based on Aarts (2006)
In normal type are additional needs of users of buildings
In italic type are needs that are specifically or of extra importance to (elite) athletes
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& Hermansson (2009) argue that also elite athletes receive enjoyment from being part of 
a unified team. Feeling part of a team is further discussed among the need for affiliation. 
In summary, the need for (social) fun consists of participating in group activities. 

Need for social contact  
The need for social contact could be divided into direct and indirect social contact. 
Direct social contact could be further divided depending on the environment one is in: 
public and private. Based on interpretation by the author, the former may entail activities 
such as visiting public facilities in the area; participating in group activities; eating/drink-
ing; watching, showing and chatting and giving or receiving help. The latter may include 
activities like receiving (overnight) guests; conducting (confidential) conversations and 
giving or receiving help. As already discussed in chapter 2, Coalter (2005) argues that 
playing sport also contributes to enhanced social relations. 
Regarding indirect social contact, because athletes are often away from home, they 
have a strong need for indirect social contact. This is supported by Greenleaf et al. (2001) 
who concluded that access to e-mail provided communication at the Games was a 
positive performance factor as it allows athletes to keep in touch with friends and family. 
In fact, research by Bamford & Dehe (2014) into the athletes’ perception of Paralympic 
service quality showed that ‘access to internet’ was the most weighted facility of the 
Paralympic Village. Although this is not generalizable to Olympic athletes, it is very likely 
that in this time of digitalization, indirect communication through internet is very impor-
tant for athletes (email, social media).  Also, making phone calls is a valued activity by 
athletes. This is illustrated by Olympic swimmer Sharon van Rouwendaal who states that: 

“Sometimes I (phone) call four times a day. It is my way of socializing with my family” 
(Hulsebos & Raes, 2017). 

Besides making phone calls and digital communication, posting and receiving letters 
and packages may also belong to this need. The expert interviews in chapter 5 will pro-
vide more clarity in this.

Need for affiliation and belonging 
The need for affiliation is characterized by a desire to be part of a group with friendly 
relationship. Because this is of particular importance for athletes it is discussed separately 
from the need for social contact. 
The need for belonging and affiliation are reported in almost all studies (Aarts, 2006; 
DeAnna Dahl, 2013; Bakker et al., 1990;  Perdersen, 2002; Burton & Raedeke, 2012; Pa-
paioannou & Hackfort, 2014; McDonald et al., 2002; Park, 2004;  Pattankar, 2014; Huber, 
2013; Orlick & Partington, 1988; Carron, Spink & Prapavessis, 1997; Gould et al., 2001, 2009; 
Greenleaf et al., 2001; Hodge & Hermansson, 2009; Haberl, 2007). In fact, sport participa-
tion is often motivated by a desire to confirm one’s sense of identity. Donnelly and Young 
(1988 in McDonald et al., 2002 ) through their analysis of mountain climbers and rugby 
players, detail a complicated process of identifying construction and subculture affili-
ations. Affiliation can be subdivided into two categories: team and family and friends. 
They are discussed below.

Team - According to tennis player Serena Williams, (individual) sports are often a lonely 
pursuit. She states: 

Figure 4.10: Need for team affiliation
The Dutch hockey ladies hugging each 
other after winning gold at the London 2012 

Olympic Games.
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“I think, it goes deeper than that [being lonely]. I feel like it is gut wrenching. You are at 
a place where no one else is and sometimes you just feel like no one is in your shoes” 
(Pearlman, Turner & Turner, 2017). 

Nevertheless, research by Gould and colleagues (2001) shows that team cohesion and 
harmony factors not only apply to team sports but also to individual sports. As one indi-
vidual sport athlete indicated that: 

“It was a team that came together like I’ve never seen before and we just all bonded 
and it didn’t seem like anyone had…but this team did it and I mean the best feeling that 
I had was when I was up on the blocks or I was on the award podium and I saw my team-
mates there that are just going crazy. I mean that was definitely, that definitely helped… 
just to know that I wasn’t out there by myself. I had them and they were there with me 
too.” (Gould, Greenleaf et al., 2001, p.27)

The feeling of being part of a team is thus very important.  Strong team chemistry and 
coach–team cohesion are perceived to be critical in this. Cohesion is the tendency for 
a group to stick together and remain united in the pursuit of its goals and objectives 
(Canon, 1982). The concept of cohesion is recognised as an important for any sporting 
team (Carron et al., 1997; Gould et al., 2001; Gould & Maynard, 2009; Greenleaf et al., 
2001; Hodge & Hermansson, 2009). For example, Gould & Maynard (2009) found that 
teams that had such characteristics reported positive performance impacts whereas 
teams lacking these attributes reported negative performance impacts. Carron and 
Spinks (1993, in Hodge & Hermansson, 2009) stated that:

Cohesion has been associated with a number of positive individual and group conse-
quences. For example, with higher levels of cohesiveness, group performance is superior, 
task and social interactions and communication are enhanced, the group is morestable, 
and role acceptance and conformity to group norms increase. In addition, individual 
members experience less anxiety and greater self-esteem; show greater trust, feelings 
of security, and willingness to change; and more readily share responsibilities for group 
outcomes. (p.60)

Thus,  the development of team cohesion could be seen as a valuable objective for any 
sports team.
According to Burton & Raedeke (2012) to meet athletes’ need for acceptance and 
belonging, the authors mention two activities relating to the built environment: arranging 
social activities that allow athletes to get to know each other and spend time together; 
and including team building activities to help build cohesion. As Newman (1984) noted, 
team building is designed to: 

“promote an increased sense of unity and cohesiveness and enable the team to func-
tion together more smoothly and effectively” (p. 27). 

That is, team building interventions are designed to increase group effectiveness by 
enhancing group cohesiveness.
Fox & Lindwall and Ntoumanis & Mallett (in Papaioannou & Hackfort, 2014) argue that 
it is important to create fertile ground for feelings of social acceptance, being valued 
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and feeling significant in some way to others. As activities the authors mention the use 
of group activities and working together and discussion meetings. The built environment 
plays an important role in facilitating this. Usain Bolt’s agent Ricky Simms states: 

“He always stays in the Athlete’s Village with the team. He loves the team environment, 
that gives him energy.”  (Pearlman, Turner & Turner, 2017).

Besides cohesion of individual teams (e.g., cycling, hockey, swimming, tennis), Hodge & 
Hermansson (2010) argue that, in the case of international tournaments such as the Olym-
pics, cohesion of the overall national team is also of great importance. According to the 
authors, any sense of overall national team unity and cohesion is usually limited to perform-
ing under a nation’s flag, along with wearing a common uniform and living closely together 
in the Olympic Village. However, the authors argue that the same aspirations for cohesion 
(cf., Carron & Spinks, 1993), could be considered as much a need of  the individual sport 
teams as of the overall team.
Consequently, in order to intensify satisfaction and performance of team members 
participating in the Olympic Games, the expansion of overall national team cohesion 
could be of importance. Along with the more common efforts to obtain unity and strength 
within the sub-units (e.g., swimming, sailing teams/groups), Hodge & Hermansson ( 2010) 
mention the significance of an intense overall team culture. For this, they implemented 
The ‘One Team–One Spirit’ vision for the Torino 2006 and Beijing 2008 Games of the New 
Zealand Olympic Team (Hodge & Hermansson In Schinke, 2010). The most apparent 
effect of the team-building focus as described above for NZ Olympic teams (overall and 
sub-teams), has been in terms of an obvious sense of team unity. In terms of Carron and 
Spinks’ (1993) cohesiveness indicators, a significant expansion of positive social interaction, 
communication, team stability, acceptance of role responsibilities and commitment to 
shared group norms were effectuated. The impact of the One Team-One Spirit philosophy 
on physical performance was recognized by multiple athletes at both the Athens and 
Beijing Games. 

Family and friends - Besides the team, affiliation from family and friends is also very impor-
tant.The literature indicates that family and friends are either an enormous pool of support 
and encouragement that helps them perform (Gould et al., 2001, 2002, 2009; Greenleaf 
et al., 2001; Haberl, 2007); or a major distraction by asking questions about performance 
outcomes, next opponents or the ramifications of wins and losses (Gould et al., 2001, 2009).  
An example in which family and friends have a positive impact is illustrated in the following 
quote from an gold medallist: 

“the support from my family and friends had a real positive influence . . . knowing that 
they’re there and they’re behind you no matter what” (Greenleaf et al., 2001, p.167).

An example in which family and friends have a negative impact is illustrated in the follow-
ing quote from an Olympic athlete: 

“I was thinking about what was wrong with my girl friend. Something was wrong. I spent the 
day wandering around the village trying to call her and ask. I was still worrying about her 
before the event.” (Orlick & Partington, 1988, p.128). 

“HE LOVES 
THE TEAM 
ENVIRON-
MENT, THAT 
GIVES HIM 
ENERGY”

Figure 4.12: Need for family affiliation
Dutch rower Ilse Paulis and her mother 
hugging each other after winning gold at the 

2016 Olympic Games.

Figure 4.11: Need for team cohesion
TeamNL encouraging Dutch boxer  Nouchka 
Fontijn during the 2016 Olympic Games in Rio 
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Negative impact could also result from a lack of time for personal relationships. As one 
Olympian said:

“it was hard to kind of be so committed to one thing [the Olympics] and have him [fian-
cée] . . . not a part of it and he’s kind of on the outside. That was really hard to kind of sort 
of juggle”(Greenleaf et al., 2001, p.174). 

As the contact with family and friends during the Olympics is only brief, the activities relate 
mainly to the need for social contact and social fun. 

Need for privacy 
Privacy can be defined as the right to be let alone (Teeter & Le Duc, 1995). As discussed 
earlier, privacy is a universal basic need that all humans need to have. However, for elite 
athletes this is not always the case. From the gaze of fans and media to CCTV to wearables 
tracking body data: athletes are continuously being watched and analyzed in their profes-
sional as well as private lives. There is a constant conflict between the media’s need to find 
new stories and athletes’ need to protect their privacy. There has always been tension be-
tween athletes and the press, but it has increased in the past few decades. Over the years, 
the media has violated many privacy rights of athletes. Especially the ‘superstars’ have lost 
much of their privacy. Athletes sometimes feel trapped and intimidated by the media pres-
sure, causing further stress between the two (Neopolitan, 1997).  
According to Greenleaf et al. (2001), Hodge & Hermansson (2009) and Lidor & Blumenstein 
(2009) privacy and secluding oneself are factors that positive impacted performance, 
whereas lack of privacy is perceived to be a negative performance factor. One medalist 
indicated that secluding himself was positive, as he said:

“if you want to win you really have to kind of seclude yourself from all the action.” (Green-
leaf , Gould & Dieffenbach, 2001, p.170)

Although this does not apply to amateur athletes in this extent, it should be considered 
for the period of the Olympic Games. However, according to the research by Gould et 
al. (2001) difficulty finding privacy inside the Olympic Village was discussed in numerous 
comments. This was also confirmed by the research of Greenleaf et al. (2001) in which 
crowded/co-ed housing and having no privacy at the Games were indicated as negative 
performance factors. Often Village accommodation requires several athletes to share the 
same room in relatively cramped conditions which can make for difficulties with personal 
space.
Besides dealing with the media and isolating oneself from others, conducting confidential 
conversations and storing personal belongings may also contribute to the need for privacy.

Need to compare with others
As discussed earlier, humans have the need to measure/compare with others (McGuire, 
1974 in Aarts, 2006). Competing is referred to as the act of entering into a rivalry with 
the goal of determining his or her ability in relation to another (McDonald et al., 2002). A 
numbers of studies have noted this motive for among sport participants (McDonald et al., 
2002; Piët, 1987; Butt, 1976; Park, 2004). Sport participants are intrinsically motivated to enter 
evaluative situations to test their own competence. A study of intercollegiate athletics 
indicated that the competitive aspects of participation are more important than social or 

Figure 4.13: Need for dealing with media
Extensive media coverage during the 2012 

London Olympic Games 

“YOU REALLY 
HAVE TO 
SECLUDE 
YOURSELF 
FROM ALL 
THE ACTION”
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fitness motives (Flood & Hellstedty, 1991 in McDonald et al., 2002).
Having a desire to compete / being competitive was identified by Anderson, Hanrahan & 
Mallett (2014) as part of the optimal psychological state for peak performance.
Nine-times Olympic sprint champion Usain Bolt states: 

“I’m too competitive…I take it personally when I lose from someone. I always go after that 
person. I always tell myself ´Listen he can´t beat me again.´ I don’t want to lose, at any 
point in my life” (Pearlman, Turner & Turner, 2017). 

Research by Chroni (2001) into the distinctive attitudes and behaviors of competitive ath-
letes showed that certain behaviors characterized competitiveness. These behaviors were 
described as being singleminded, determined, and dedicated, and were similar to the 
achievement motivation behaviors that the literature offers.
The outward, visible expressions of competitiveness are demonstrated by the following 
quote of a professional polo player:

“If they knew me, and they knew how I prepared and my training schedule and all the 
things that I do off the field in order to make things happen on the field, I think they would 
know that I’m competitive.”(p.65). 

The players believed that one’s competitiveness is reflected by preparing well before the 
game, playing intensively during the game, and learning after the game, which makes it 
an ongoing process of becoming better (Chroni, 2011). Thus, playing sports, whether it is in 
tournaments, practicing, or revisiting and learning from past games offers athletes the op-
portunity to compete and be competitive.
That athletes are also competitive outside the field is also shown in the Research by Gould, 
Dieffenbach & Moffett (2002) which showed that competitors influenced athletes by creat-
ing a competitive atmosphere,  by pushing the athletes to achieve, and were also cited as 
a general influence source. A good example of this is the mutual rivalry between Olympic 
sprint champions Usain Bolt and Justin Gatlin. In a period in which Usain Bolt had troubles 
finding motivation, Gatlin was talking in the media about taking the gold to the U.S. This 
caused Bolt to find his motivation back. Bolt says about this: 

“I LOVE [capitals added] competition so when you talk and tell me what you gonna do, all 
it makes me wanna do is work harder, so big up to yourself Justin Gatlin.” (Pearlman, Turner 
& Turner, 2017).

However, Chroni (2001) also found that being ‘too competitive’ was a performance inhibi-
tor, by linking it to anxiety. One athlete stated: 

“If you get too nervous it can affect your effort, even if you want you go overboard, and 
like when you try to overdo something sometimes you do worse than better.” (p.66)

Gill (1986 in Chroni, 2001) argues that being competitive is a trait that can be found in the 
heart of competitors who strive for achievement and the competitor who strives to achieve 
success expresses one’s need for competence. This illustrates the direct relation between 
the social need to compete / competitiveness and the psychological needs for achieve-
ment and competence. These and other psychological needs are discussed in the next 
section.

Figure 4.14: Need to compete
Usain bolt and Justin Gatlin at London 

Olympics 2012
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Social needs 

Goals 
Social fun Joining group activities  
Direct  social contact inside the 
house  
 

Receiving guests 
Receiving overnight guests  
Giving or receiving help 
Conducting confidential conversations 

Direct  social contact outside the 
house  

Watching, showing and chatting 
Visiting public facilities in the area 
Participating in group activities 
Giving or receiving help 
Meeting (new) people 

Indirect social contact Making phone calls 
Sending emails 
Communicating on social media 
Posting letters and packages  

Privacy Isolating oneself from others  
Conducting confidential conversations 
Storing personal belongings  
Dealing with media 

Affiliation and belonging 
 

Being part of a team  
Playing sports  
Cooperating with others  
Team building activities   
Having discussion meetings  

Measure/compare with others Competing  

 
 

 

Goals Activities 

Preliminary overview of the social needs of (elite) athletes
Table 4.4: Preliminary overview of the social 

needs of (elite) athletes

4.3.4 Psychological needs

“fi ghts are won and lost in the head” (Cus D’Amato’s in Schinke, 2010, p.255). 

“You can train your body to do anything but I think if your mind is not pushing your body 
then I don’t think you can do it…. Competition is all psychological.” (unknown athlete in 
Anderson, Hanrahan & Mallett, 2014, p.323).

“Often the difference between the good and the elite is the mental qualities of the 
athletes” (Young, M., n.d.)

Above statements bear testament to the importance of psychological factors for 
performance. Olympic athletes can have excellent physiological need fulfi lment but 
without adequate psychological support they are unlikely to perform their best in the 
highly competitive environment of the Olympic Game. Research by Anderson, Hanrahan 
& Mallett (2014) into the factors contributing to achieving peak performance among 
Australian elite athletes showed that athlete’s psychological state will play a signifi cant 
role in achieving peak performance, and that it will directly contribute to enhanced 
performance outcomes. Because the Olympics may only be a once in a life time 
experience, optimal physiological ánd psychological preparation, is of great importance 
for aspiring Olympians. Therefore, this chapter assesses the psychological needs of elite 
athletes. 

In  bold type are the general needs of users of buildings based on Aarts (2006)
In normal type are additional needs of users of buildings
In italic type are needs that are specifically or of extra importance to (elite) athletes
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Need for psychological safety / feeling safe
In accordance with Aarts (2006), Huber (2013) argues that athletes have a need for 
psychological safety. The need for psychological safety could be divided into feeling 
safe and being safe. Feeling safe is about the importance of not being preoccupied with 
imminent danger. It could be divided into feeling safe in the public domain and feeling 
safe in the private domain. 
Feeling safe in the public domain - Especially during the Olympics, when athletes are at 
higher risk, they should not be concerned about safety issues. Therefore, athletes have a 
need to reduce risks of unsafe situations. According to Lidor and Blumenstein (2010) the 
fear of an terrorist attack can negatively influence the preparation of the athletes staying 
in the Olympic Village. Since the last two decades of the twentieth century, the organizing 
committees of the Games have had to deal with such threats from radical groups. Despite 
their intensive efforts to ensure the physical safety of the athletes, the fear of a terrorist 
attack may occupy athletes’ thoughts during their stay in the Village. Therefore, reducing 
chances of unknown visitors as well as controlling access of people and goods are 
necessary. 
In a comparative study of athlete students who had participated either university or 
national level and non-athlete students, Pattankar (2014)  found that non-athlete students 
have significantly higher need for security. This finding is difficult to interpretate, particularly 
in light of the previously mentioned - and related - needs for physical safety and need for 
privacy. While there is no clear explanation for this finding, one possibility is that the share 
of athletes who had participated at university level was overrepresented relative  to the 
share of athletes who participated at national level. At a lower athletic level, outside the 
professionalized environment, sport’s mental health benefits may impair feelings of anxiety 
and decrease the need for safety, as will be discussed later.
In addition to the activities mentioned above, being familiar with the environment, social 
control and warning others may also contribute to the need for psychological safety.
Feeling safe in the private domain – Based on interpretation by the author, feeling safe at 
home may entail activities such as being able to look outside, preventing insight into the 
private domain, social control and warning others. 
Being safe at home entails activities like closing the house and safe storage of personal 
belongings.

Need for fun and leisure 
Psychological fun aligns to Kellman’s (2002) notion of psychological recovery. The feeling 
of relaxation and the reestablishment of well-being and a positive mood demonstrate the 
psychological aspects of recovery. The psychological recovery process often makes the 
difference between a mediocre and an outstanding athlete. Also Greenleaf et al. (2001) 
identified fun as a positive performance factor. According to the Associated Press (May 
12, 1999), Tiger Wood’s only preparation for Part III of the PGA Tour in 1999 was to hang out 
with friends and getting away from the game. He had played four major tournaments and 
felt really burn out. After getting away from golf for some days and doing what he liked, he 
was fresh and relaxed at the next tournament. Usain Bolt has the same experience. He says 
about this: 

“Sometimes you just need to enjoy yourself. Even during the season I take a weekend 
and have fun with my friends.” (Pearlman, Turner & Turner, 2017). 

“SOMETIMES 
YOU JUST 
NEED TO 
ENJOY 
YOURSELF”

Figure 4.15: Need for feeling safe
Soldiers guarding the borders of 2016 olympic 

village in Rio de Janeiro.



Building for athletes | A User Needs Analysis & Evaluation 41

According to his agent Ricky Simms, it is very important for him to have his time away from 
the track. He argues that if he is always focussed, always thinking about running and about 
getting faster, it has a negative effect on him. 
As already discussed among the physiological needs, taper phase is a regeneration 
technique during which the training load is gradually reduced prior to competition in order 
to reduce physiological and psychological stress of daily training. Former professional 
swimmer Sebastiaan Verschuren spent such period mostly at home on his sofa, watching 
TV/movies, listening and playing music, and practicing other hobbies (Schinkel, 2016).   
Watching TV is probably one of the most common leisure activities in Western society and is 
often regarded as a recovery-related activity. According to Kellmann (2002), however, this 
only applies if it is consciously used to switch the mind off. He argues that it only contributes 
as long as the TV program is considered interesting by the individual. But if the individual 
realizes the waste of time after a TV session, the supposed recovering effect changes into 
disturbed recovery. This highlight how important control is in recovery. This will be further 
discussed among the need for autonomy (p.52). 
In summary, practicing hobbies and other (quality) leisure activities is important. 
Especially for non-elite athletes, sport itself could also fulfil this needs. Evidenced by a 
variety of sources, Bakker et al. (1990), Burton & Raedeke (2012) and Park (2004) conclude 
that one of the most important motives for sport participation is joy or pleasure. Burton & 
Raedeke (2012) found that having fun was rated as more important than winning. This 
research also concluded that the reason for former athletes to quit sport was because it 
was no longer fun to them. Thus, motivation comes naturally and easily when athletes are 
having fun.
Although this is particularly true for non-elite athletes, also for elite athletes it is important 
to have fun on the field.  According to Burton & Raedeke (2012) fun is maximized when 
athletes experience optimal stimulation and excitement. Therefore the authors argue that 
sports should be played in a stimulating, challenging, and exciting way. Glen Mills, coach 
of Usain Bolt, states: 

“We try to make the whole thing exciting because he likes fun…we don’t have to have 
a military thing, because if you can reach people you get more out of them. That’s my 
philosophy.” (Pearlman, Turner & Turner, 2017).

During the Olympics Gould, Greenleaf et al. (2001) advocated for balancing the need 
to focus on one’s performance with enjoying the Olympic experience, suggesting that 
focusing solely on one’s performance on the one hand or being so caught up in the 
Olympic excitement that one’s focus decreases on the other, are both disruptive for 
optimal performance.

Need for esteem  
As discussed earlier, esteem is an important human need which can be divided into self-
esteem and esteem from others (Maslow, 1954). In sport research, self-esteem is defined 
as holding oneself in high regard (Gabriel, 1999). The other esteem need is for others to 
hold the athlete in high regard; they reflect a positive opinion of the athlete and give them 
approval and recognition. 
Self-esteem - When reviewing the literature on the effects of sport on self-esteem, a great 
amount of research supports the idea that physical exercise is associated with positive 
perceptions about oneself (Papaioannou & Hackfort, 2014; McDonald, Milne & Hong, 2002; 

Figure 4.16: Need for fun
Swimmer Sebastiaan Verschuren playing 

guitar

Figure 4.17: Need for fun
Dutch national football team having fun 

during training 
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Piët, 1987, Park, 2004, Huber, 2013).
This also applies the other way around: high levels of confidence in elite athletics has 
been repeatedly identified in the literature as a contributing factor to achieving excellent 
performance, whereas a lack of confidence was identified by athletes as a critical barrier 
to the optimal psychological state (Orlick & Partington, 1988; Gould & Dieffenbach, 2002; 
Gould & Maynard, 2009; Greenleaf et al., 2001; Haberl, 2007; Hodge & Hermanson, 2009; 
Hallett, 2005; Taylor et al., 2008; Wang & Zhang, 2015; Young, 2012; Anderson et al., 2014). 
The following quote from tennis champion Jimmy Connors provides great insight into the 
confidence level of an elite athlete: 

“The whole thing is never to get negative about yourself. Sure, it’s possible that the 
other guy you’re playing is tough, and that he may have beaten you the last time 
you played, and okay, maybe you haven’t been playing all that well yourself. But 
the minute you start thinking about these things you’re dead. I go out to every match 
convinced that I’m going to win. That is all there is to it.”(Weinberg 1988, p. 127) 

In Gould et al.’s report of interviews of elite athletes, confidence was listed the number one 
characteristic that every interviewee considered vital for excellent performance (Gould, 
2009). Confidence is linked to enhanced concentration, increased positive emotions, 
increased goal setting, increased effort and persistence, and feeling of being in flow 
(Gould, 2009). 
DeVenzio believes that “confidence level mirrors skill level” (DeVenzio 1997 p. 91), which 
refers to the link between talent or previous success and confidence level. However, this 
may not be completely true as even elite athletes at the pinnacle of their sport could 
doubt themselves. This is illustrated by the following statement of 9-times Olympic champion 
Usain Bolt: 

 “I always worry, am I still the fastest man in the world? Am I still the great Usain Bolt?” 
(Pearlman, Turner & Turner, 2017). 

He often has to grow into the tournament to gain confidence. This could perhaps partly be 
attributed to the fact that the state an athlete is in is by no means a given. When in optimal 
condition, they are ‘‘fragile’’ and prone to illness and injury(Gould & Maynard, 2009). As 
already mentioned among the need for physical safety (p.29), injuries influence athlete’s 
confidence. Bolt says: 

“When the doctor says you could be out for a while, then you start worrying.….it messes 
with your confidence” (Pearlman, Turner & Turner, 2017).  

This underlines again the importance of physical safety. In these situation, mental training 
has even higher priority. For some athletes mental training can help gain confidence when 
recovering from an injury.  One athlete stated that,

 “In the past, knowing that I’m the strongest person out there, the fittest person, always 
gave me confidence, but I couldn’t have that this time. . . . So I really worked on 
the mental part and that gave me a level of confidence that I hadn’t had before.”  
(Greenleaf et al., 2001, p.165)

“I GO OUT 
TO EVERY 
MATCH CON-
VINCED THAT 
I’M GOING 
TO WIN”
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Esteem from others - There is a great body of literature relating to confidence indicating 
that athletes do not perform in a vacuum absent of external input; rather they are 
influenced by the feedback they receive from others, e.g. coach, fans, media. 
DeAnna Dahl (2013) argues argues that during major competitions like the Olympics, 
athletes are under high pressure to perform. This pressure partly results from the 
expectations others have of the athlete. Athletes experience a positive stereotype if he 
or she feels expected to perform well. If the athlete feels expected to perform poorly, he 
or she experiences a negative stereotype. One could for example think of the media and 
fans holding someone in high or low regard. 
Krendl (2012 in DeAnna Dahl, 2013) found that going into the game with a positive 
stereotype improved performance, but once under observer pressure, performance 
decreased for those acknowledging positive stereotypes. 
In contrast, athletes with a negative stereotypes underperformed both with and without 
observer pressure (DeAnna Dahl, 2013).  Illustrative for this is a quote by former Dutch 
hockey player Sylvia Karres who states that: 

“I had a moment during my career that I made very few goals and in the media it was 
widely reported: ‘Sylvia is not a killer and she can not score’. Every game that came 
and I did not score it was confirmed again. At some point you start believing in it.” 
(Translated from RKK, 2010). 

According to the literature, the role of the coach is also very important for the esteem of 
athletes. Research by Paterson (1999 in Gould & Carson, 2008) among youth cricketers’ 
indicated that players for whom their coach was considered to be a significant other, were 
more likely to have positive conceptions of their own competence.
The study also found that athletes who were taught self-discipline and involved in the 
decision-making progress had higher global self-worth scores, which relates to the need for 
autonomy (p.52).
The impact of positive athlete-coach relationships on confidence is also evident from the 
following quote of former professional swimmer Sebastiaan Verschuren: 

“ He [coach Martin Truijens] has no doubt, he believes in me, and I draw energy from 
that. Even if you swam such a dreadful tournament, than you still have someone 
standing along the side telling you that it will succeed. Period.” (Translated from 
Hulsebos & Raes, 2017). 

It strengthens again the importance of team affiliation / cohesion. According to Huber 
(2013) confidence is not something an athlete simply has; it is gained through hard work, 
discipline, and preparation. Besides participation in sport, Huber (2013) therefore argues 
that accomplishing difficult tasks and being recognized for it, contributes to the fulfilment 
of the need for self-esteem. It demonstrates the link between the need for esteem and the 
needs for achievement and prestige. 

“I ALWAYS 
WORRY, AM 
I STILL THE 
GREAT USAIN 
BOLT?”

Figure 4.18: Need for esteem from others

Fans holding Usain Bolt in high regard
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Need for self-development 
“For each individual, sport is a possible source for inner improvement.”

“Olympism seeks to create a way of life based on the joy found in effort, the 
educational value of a good example and respect for universal fundamental ethical 
principles.”

“The most important thing in the Olympic Games is not winning but taking part; the 
essential thing in life is not conquering but fighting well.”

(Pierre de Coubertin www.brainyquote.com/quotes/authors/p/pierre_de_coubertin.html)

Self actualization refers to humanity’s desire for self-fulfilment, namely to the tendency for 
humans to become to actualize their individual potential (Maslow, 1970). As shown in the 
quotes above, Barron Pierre de Coubertin, the founder of the modern Olympic Games, 
considered sport as a means for self development of young people. In fact, he used 
personal psychosocial development through sport as a key motive for the creation of the 
modern Games (Gould & Carson, 2008 In: Hebestreit & Bar-Or, 2008). 
In addition, several studies have confirmed that self-actualiztion is also a strong motivator 
for sport participation (McDonald, Milne & Hong, 2002; Perdersen, 2002; Piët, 1987; Park, 
2004 and Huber, 2013). Athletes thus seem to have a need for self-development which can 
be fulfilled through sport.
The need for self-development could be divided into peak performance, life skills and role 
model.

Peak performance- As discussed earlier, one area of sport in which athletes can 
experience self-actualization is what Maslow calls ‘peak experiences’. Peak performances 
are valuable performances that exceed prior standards of performance. Hallet (2011) 
distinguishes three psychological characteristics that make up peak performance: 
confidence, focus and arousal. Because athletes should also be aware of how and to 
what extent their psychological characteristics differ from the ones associated with peak 
performance, he considers awareness to be the first aspect towards the attainment of 
peak performance. They will be further discussed throughout this chapter.  

Value development * - As alrerady discussed in chaper 2, Coalter (2005) refers to the 
conflicting evidence with regard to the educational value of sport. This is also apparent 
from the literature. According to some, sport contributes to value development (e.g. 
socialization, altruism, and cooperation) (Horn, 1992 in McDonald, Milne & Hong, 2002). 
While others argue that sport overemphasizes competion and winning and detracts from its 
ability to build and cultivate moral character (Chandler & Goldberg 1990). 

“The prevailing attitude in competitive, organized sport towards morality seems to be 
one of complacent indifference…acting in a moral sportmanlike manner seems to be 
regarded as an expensive luxury when the primary goal is one of winning and beating 
one’s opponent by any means necessary” (Hodge 1989, p.24). 

Chandler and Goldberg (1990 in Gould & Carson, 2008) argue that sports inherently offers 
both opportunities for character growth as well as character impairment. In order to aid 
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in character growth they argue that the appropriate skills and traits that are available 
through sports participation (e.g. courage, sportsmanship, co-operation, self-control) 
should be emphasized and the ones that could potentially conflict with the development 
of traits such as dignity and integrity should be de-emphasized. 
This is in line with the research by Shields and Bredemier (2001 in Gould & Carson, 2008) who 
concluded that merely participating in sports does not enhance moral development, and 
in many cases has been shown to undermine it. However, they too argue that when moral 
development is specifically targeted and taught positive changes occur. Although the 
authors mainly see a role in this for parents, coaches and other authority figures, the built 
environment may also contribute to this. 

Role model *- In the continuation of the above, those who have a central role in shaping 
sport experience have the capacity to contribute to the skill development of others by 
acting as a role model to them. Research by Gould, Dieffenbach and Moffet (2002) and 
Gould & Carson (2008) showed that elite and former elite athletes, who were not directly 
involved in the lives of developing athletes, influenced their psychological development. In 
the research by Gould et al. (2002) an athlete and one’s parent described that at a young 
age the athlete was highly inspired by an Olympic medallist from another sport. She carried 
around her picture and declared that she would also achieve Olympic success. This also 
relates to the social need to compare with others (p.37).
Also for the role model athlete him or herself, passing on their knowledge and love for the 
game to others could be very rewarding. 

In addition to these sport-related activities, practicing other non-sports hobbies can also 
fulfil the need for self-development. 

Need for self-expression  
 

“Personalization refers to the marking of places, or the accretion of objects within them 
and thereby the staking of claim to them” (Lang, 1987, p.147).

Above definition emphasizes the creation of a sense of ownership of a place by marking of 
its boundaries through personalization. The need for self-expression and personalization is 
associated with identity. Porteous (1976) in Yavari, Vale & Khajehzadeh (2015, p.145) stated 
that “personalization promotes both security and identity”, which also indicates a link with 
the need for psychological safety. 
Besides in psychology, personalization is also an important topic in architecture, especially 
regarding the dwelling. This is where people experience an intimate connection with their 
surroundings. The personalization of a space is one means by which “control” can be 
achieved ( Yavari et al., 2015).
According to Hodge & Hermansson (2009) developing a strong overall team culture is 
related to self-expression and identity. As discussed among the social need for affiliation, 
the ‘One Team–One Spirit’ vision was implemented for the Torino 2006 and Beijing 2008 
Games of the New Zealand Olympic Team. One of the cornerstones was to draw strength 
from their national identity and having a firm sense of belonging. To create a sense of 
national identity and belonging, the Team location in the village , as with other nations, 
displayed the national flag and large banners. In addition, several cultural artefacts were 
displayed around the Team’s location (Hodge & Hermansson, 2009). 

Figure 4.19: Need for self development
Nikki Hamblin (NZ) and Abbey D’Agostino (US) 
given ‘fair play’ Olympic award for show of 

sportsmanship after Hamblin’s mid-race fall.

Figure 4.20: Need for self-expression 
Exterior view of Canada flags on the team’s 
balconies at London’s 2012 Olympic Village
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In summary, the need for self-expression could consists of the following activities: furnishing 
the private domain; decorating the private domain; and  reflecting one’s identity with the 
private domain. In the case of the dwelling, customizing the layout of the private domain 
may further be added to this.

Need for achievement and eagerness
Achievement motivation is the desire to be successful and take pride in the final result 
(Butler, 1997). Sport is clearly an achievement-oriented activity (Mullin, Hardy, & Sutton, 
1993). 
In accordance with Aarts (2006), the literature endorses the importance of achieving 
valuable performances among athletes (Bakker et al., 1990; Papaioannou & Hackfort, 
2014;  McDonald, Milne & Hong, 2002; Perdersen, 2002; Piët, 1987; Park, 2004; Pattankar, 
2014; Gould et al., 2002; Orlick & Partington, 1988; Chroni, 2001). To become an elite athlete 
requires hours of training, day in, day out. Often this is accompanied by pain and sacrifice. 
Those who reach the top have more than likely put in their time and effort to achieve that 
high level of success. Everything in their entire lives revolve around training and competing. 
Their athletic goal is the most important goal in their life. This is illustrated by the following 
quote:

“Everything I do, whether it is weights, or running, or the normal training things, or the 
leisure activities I do, it is all geared toward how it’s going to affect my paddling. 
Everything is opportunity/cost. If I go out to a movie instead of going hiking as my leisure 
activity, what is the cost of that? If I go to the movies instead of a hike, does that help or 
hurt my paddling? I’ve got to judge that. I’ve always thought this way. Ever since I saw 
John Wood win a silver medal, I wondered, does he dream all the time about being 
the best in the world? I have always dreamed about doing that. Maybe that’s different 
from other people.” (Orlick & Partington, 1988, p.110) 

Roberts & Papaioannou (in Papaioannou & Hackfort, 2014) argue that people are 
motivated to develop and demonstrate competence and to avoid demonstrating 
incompetence. Achievement goal theory assumes that people are learned what goals to 
value, and demonstrating competence is in the western society clearly valued. 
According to Haberl (2010) achievement addiction, the belief that one’s worth as a person 
depends on one’s success, is another belief that can entrap Olympic athletes. According 
to him it can become very difficult to optimally perform when one’s whole sense of self is 
on the line in front of global media coverage. This is also illustrated by former Olympic ice 
skating champion Mark Tuitert who states:

“Anyone can see whether you do well or not and if you make a mistake, you lay there 
flat on the ice, naked to the world and then your dream is over.”

Demonstrating competence and success; and avoiding demonstrating incompetence 
and faillure are thus important. An important aspect of achievement goal theory is how 
one defines success. A distinction is made between task orientation and ego/mastery 
orientation. A task oriented person feels successful when demonstrating superiority and 
beating others while a mastery oriented person feels successful when demonstrating 
competence to oneself, and learning and developing competence over time. Roberts 
& Papaioannou suggest that the creation of a mastery motivational climate is likely to 
be important in optimizing positive (e.g., wellbeing, persistence, sportsmanship, intrinsic 
motivation) and reducing negative (e.g, overtraining, self-handicapping) responses.

Figure 4.21: Need for achievement
Former Olympic ice skating champion Mark 

Tuitert during the Winter Olympic Games.

“ANYONE 
CAN SEE 
WHETHER 
YOU DO 
WELL OR 
NOT”
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 Need for avoiding / coping with stress(ors)
Stress reduction is defined as the process of reducing a state anxiety, an emotional state 
characterized by apprehension, fear, and tension accompanied by physiological arousal 
(LeUnes & Nation, 1989). According to the literature, avoiding stress is both a goal and a 
means in sport participation. Bakker et al. (1990), Butt (1976), McDonald, Milne & Hong 
(2002) and Park (2004) consider stress release -  the need for compensation for study and 
work load – as motive/goal for sport participation. The available literature has shown 
significant reductions in state anxiety and psychological stress though physical activity 
(Hobson & Rejeski, 1993; Tucker, 1990; Dienstbier, 1984 in McDonald, Milne & Hong, 2002), 
with aerobic excercises (e.g. running, bicycling and swimming) offering more consistent 
reductions than anaerobic exercises (e.g. strength training exercises).
For Olympic open-water swimmer Ferry Weertman, open water swimming is a kind of 
meditation. He argues:

“If you are in the water, there is a certain freedom that you can hardly find anywhere 
else. You get in a certain rhythm, in a certain cadence, and with that also in a sort of 
meditation you could say. You are alone with your thoughts allowing you to think about 
things or because you do not think about anything for a moment, you start thinking 
about certain things. Getting to know yourself better.” (Translated from Hulsebos & 
Raes, 2017).

Besides avoiding stress, Piët (1987) also mentions that the challenge/thrill of coping with 
the stress seems to be a separate, but important, reason/goal for sport participation.  
Zuckerman (1979 in Mcdonald et al., 2002) argues that human beings pursue certain levels 
of stress and that stress-seeking behaviour (excitement, thrills, danger, etc.) increases when 
stress levels are below this optimal level. Sport participation provides socially acceptable 
opportunities of stress seeking behaviour which otherwise may not be possible in everyday 
life (Elia & Dunning, 1970 in McDonald et al., 2002). Especially in extreme sports, such as sky 
diving, auto racing and parachute jumping, participants pursue high levels of excitement, 
adrenaline rush, thrill, challenge, feelings of uniqueness, sense of psychological, physical 
and spiritual well-being and accomplishment (May &Slanger, 2000).

However, in the case of elite athletes sport itself and everything around it is also often 
a stress source and avoiding / coping with stress is more of a means for optimal sport 
participation. DeAnna Dahl (2013), Crocker et al. (2015), Gould et al. (2002); Hodge & 
Hermansson (2009), Lidor & Blumenstein (2009), Pritchard & Kimbrough (2009) refer to the 
neagtive effect of stress on athletic performance, while the emotion of calmness is to be 
associated with successful performance (DeAnna Dahl, 2013).  In the research by Anderson 
et al. (2014) one athlete stated: 

“If you let your mind wander and get the best of you then you let your nerves get on 
top of you. Then your performance is not as good because you are worried about too 
many things and you’re not focused on what you need to do” (p.327).

Athletes are exposed to different sources of internal and external stress. Internal stressors are 
for example the pressures involved in winning a medal, representing one’s country, and in 
helping one’s nation to end up high in the medal ranking. External stressors are for example 
coping with media and fans, meeting star athletes from different sports and (noise) 
disturbances generated by others in the Village (Schinke, 2010).
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Although internal thoughts can be manipulated and properly focused to some extent, 
external stressors / stimuli cannot be controlled (Wang & Zhang, 2015). Greenleaf et al. 
(2001) identified the ability to ignore or block out stimuli as a positive performance factor.
Orlick and Partington (1988) found that the largest percentage of athletes who did not 
perform to capacity at the Olympic Games had trained well but were blown away by the 
multitude of distractions at the Olympics, including the Olympic Village. In the face of these 
distractions, many lost their best focus. 

Orlick and Partington (1988) found that the largest part of athletes who did not perform to 
capacity at the Olympic Games had trained well but were blown away by the multitude of 
distractions at the Olympics, including the Olympic Village. In the face of these distractions, 
many lost their best focus. For example, in the research by Gould, Greenleaf et al. (2001) 
a team who went to the Atlanta Olympics with high expectations, reported that they 
underachieved because many athletes and coaches were so caught up in the Village’s 
atmosphere that they lost their focus. One athlete even regretted her stay inside the 
Village, she stated:  “You do all these things that you work so hard at and then you get into 
a situation where there’s just too many people around all the time” (p.26). 
However, according to the Inverted-U Hypothesis of Arousal (fig. 4.22) experiencing low 
stress levels also negatively affects performance. If an athlete is under-aroused for a given 
performance he or she does not perform with full vigour, resulting in a “flat”performance. 
Thus, the results of these studies indicate that successful athletes draw energy from 
(Olympic) excitement while avoiding distractions / stressors. 
In line with the need for achievement, Pensgaard and Roberts (2000 in Gould & Maynar, 
2009) found that an elite athlete’s perception of stress is affected by his or her perceived 
motivational climate. The more the athletes perceived a performance climate (focus on 
competition), the higher the stress experienced. Therefore, to reduce an athlete’s stress, 
the authors concluded that the focus should be on creating a mastery climate (focus on 
personal progress and the importance of effort)  instead of a performance climate. 
On ‘common-sense grounds’, it can be assumed that other activities such as taking a 
walk, practicing hobbies, meditating etc. also contribute to the need for calmness. In fact, 
‘tapering-off’ is a well-known sport phase prior to an important match in which the training 
volume is reduced, so that an athlete is rested and fit during the match. 

Need for psychological support
For athletes to cope with the stressors mentioned above, as well as with various other 
psychological states, adequate psychological preparation is needed.
Athletes are continuously confronted with setbacks. Sport is about winning and only 
one can win and there are many more losers. Topsport is surrounded by loss experience. 
According to sport psychologist Bram Bakker, loss experiences are notorious risk factors 
for mental suffering and that is one of many possible explanations why athletes prevalent 
psychological distress (RKK, 2010).
The literature acknowledges the importance of psychological preparation (Anderson et al., 
2014; Gould & Maynard, 2009; Gould et al., 2001; Greenleaf et al., 2001;Orlick & Partington, 
1988; Gould, Dieffenbach et al., 2002; Taylor et al., 2008; Wang & Zhang, 2015; Haberl, 
2010). Athletes are thus likley to have a strong need for psychological support. 
Visualization-imagery – a technique to re-create or create an experience in the mind” 
(Cox, 2011) - takes a prominent role in this. Besides the cognitive function as discussed 
earlier, it also has a motivational function. Many researches show that imagery has a great 

Figure 4.22: Need for stress 
Inverted-U Hypothesis of stress - performance 
relationship



Building for athletes | A User Needs Analysis & Evaluation 49

tendency to enhance performance, reduce anxiety, increase confidence and other 
benefits (i.a., Gould et al., 2001; Gould et al., 2002; Gould & Maynard, 2009; Hallett, 2005; 
Kellmann, 2002; Orlick & Partington, 1988; Parnabas et al., 2015) 
According to Orlick and Partington (1988) athletes reported engaging in a daydreaming 
type of imagery, to imagine themselves being successful in competition, and to see 
themselves achieving their ultimate goal. One of their respondents said:

“As for success imagery, I would imagine to myself, “How would a champion act? How 
would a champion feel?” (p.113).  

Although the relation with the built environment is unclear, it could possibly play a role and 
therefore included.
As discussed among the need for development, Hallet (2011) considers awareness to be 
important for peak performance. Also others seem to acknowledge the importance of 
awareness (Anderson et al., 2014; Gould & Maynard, 2009; Orlick & Partington, 1988; Gould, 
Dieffenbach et al., 2002; Wang & Zhang, 2015; Haberl, 2010). “Self-awareness is a crucial 
skill that allows athletes to recognize the necessary elements of the psychological state 
required for peak performance and prompt them to regulate relevant areas if they are 
not in the optimal state to perform at their best.” (Anderson et al., 2014, p.330). Without 
self-awareness, athletes would fail to effectively self-regulate their thoughts, emotions, 
and behaviors when required. The importance of self-awareness is demonstrated by the 
following comment of an athlete: 

“Psychology is about having enough confidence and self-awareness of what I’m 
thinking, why I am thinking it, what thoughts are helpful, what thoughts aren’t helpful, 
to at least be aware of giving myself the best mental chance to get into that state.” 
(Anderson et al., 2014, p.324).

According to Haberl (2010) and Anderson et al. (2014) mindfulness is the key to self-
awareness. Mindfulness is generally defined in the western psychological literature as 
“paying attention, on purpose, in the present moment, and doing it non-judgmentally” 
(Kabat-Zinn, 1994 In Schinke, 2010, p.43). Architect Paulina Shahery (2016) argues that 
mindfulness is about increasing the awareness of one’s thoughts, of one’s body, of one’s 
sensations, of one’ surroundings. She considers it a goal of architecture to guide one’s 
awareness through the built environment. 

Need for prestige, promotion, respect and (extrinsic) reward 
Fame and fortune is identified by Perdersen (2002) and Haberl (2007)as an extrinsic 
motivation factor of people who are involved in sport activities. The extrinsic and intrinsic 
motivations could be explained by extrinsic rewards and intrinsic rewards. In contrast to 
intrinsic rewards which are “received by an individual from the experience itself” (e.g. 
experience achievement by winning), extrinsic rewards are “given to an individual by 
someone else” (Green, 2002, pp.130-131 in Perdersen, 2002) for example, fame and 
fortune. The Olympic Games are perceived by elite athletes, both in individual and team 
sports, as one of the most glorious sports events in the world. Although winners do not 
receive financial awards  (external funding disregarded) as in many other international 
sports competitions, athletes are still eager to be part of the Games, mostly for the sake of 
participation and not only for winning a medal (Lidor and Blumenstein, 2009). The incredible 

“I WOULD 
IMAGINE TO 
MYSELF: HOW 
WOULD A 
CHAMPION 
FEEL?”

 

Figure 4.23: Need for psychological support
“Visualize your success. Then go do it.” Arnold 

Schwarzenegger
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intrinsic reward of victory is best shown in the following quote of former professional 
swimmer Sebastiaan Verschuren: 

“There is so much competition, so many people who are very good at it. If you 
succeed, the reward is so big that it always weighs up to if you don’t succeed. So if you 
succeed once and hundred times you don’t, it has been worth it.” (Translated from 
Hulsebos & Raes, 2017).

It is relatable to the need for prestige, promotion, respect and reward as identified by 
Murray (1938) and Enosh et al. (1984 in Aarts, 2006).
Butt (1976) argues that when the source of sport motivation is a neurotic conflict, motives 
such as ‘exhibitionism’ and ‘narcissism’ play an important role. They too can be linked to 
the need for prestige.  
Especially at a global event like the Olympics, not only the athlete derives prestige from 
winning, but often their home countries as well. In exceptional cases such as star athletes as 
Usain Bolt, even the whole world cheers. 
That the need for prestige also has its downfalls is proven by the following quote of former 
Dutch tennis player Martin Verkerk who tells he had difficulties with his fame: 

“Suddenly, everywhere you go people know you; everywhere you go people have an 
opinion about you; everywhere you go people want your autograph. First, I enjoyed 
it but soon no longer… I was very concerned about what others thought of me. It 
mentally destroyed me.” (Translated from KRO, 2014).

Especially in the case of elite athletes, this need is thus closely related to the need for 
privacy. 

Need for aesthetics 
As discussed earlier, aesthetics are an important universal human need (Maslow, 1954). 
It comprises the needs for beauty, for aesthetically satisfying surroundings, and so on. 
Research by Hodge & Hermansson (2009) identified the bland bedrooms (lacking strong 
features or characteristics and therefore uninteresting) of the Olympic Village as well as 
the cramped Village environment, as a possible irritation factor for athletes. Therefore, 
experiencing beauty is important.
Besides aesthetics in broad sense, the literature also makes notion of the beauty, grace, 
or other artistic characteristics of sport. McDonald, Milne & Hong (2002) en Park (2004) 
identify aesthetics as one of the main motivational factors for sport participants. McDonald 
et al. (2002) argue that sports such as figure skating, diving, and gymnastics are attractive 
because they show artistic expression and beauty. However, the aesthetic motive is not 
limited to these sports. Basketball, baseball, football, and hockey were also found to have 
aesthetic expression. One study found that a high level of fitness and beauty motivate 
young sportswomen to participate in aesthetic sports (Lindgen, Tebelius, & Fridlund, 2000 in 
McDonald et al., 2002 ). 
According to Huber (2013) aesthetic needs can be met through emphasizing the higher-
order concepts of sport such as the beauty of athletic performance, purity of sport, sporting 
behaviour that transcends winning, and peak experiences. 

Figure 4.24: Need for (extrinsic) reward
Tennis player Roger Federer kisses the trophy 
after victory during the men’s singles final 
match against Andy Roddick of the 2012 
Wimbledon Tennis Championships.

“IF YOU 
SUCCEED 
ONCE AND 
HUNDRED 
TIMES YOU 
DON’T, IT HAS 
BEEN WORTH 
IT”
 

Figure 4.25: Need for aesthetics 
The beauty of sports captured by Harold 

Eugene Edgerton.
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Need for cognition 
In accordance with i.a. Maslow (1954), Huber (2013) acknowledges the need for cognition. 
He states that athletes can fulfil their cognitive needs when they are encouraged to seek 
deeper knowledge of their sport and themselves and gain knowledge about all aspects 
of their sport, e.g. strength and conditioning, nutrition, mental training, laws of physics, and 
sport psychology.
Gould, Dieffenbach and Moffett (2002) identified sport intelligence as a psychological 
characteristic of highly successful athletes. It refers to the ability to analyze performance, 
being innovative relative to one’s sport technique, being a student of the sport, making 
good sport-related decisions, understanding the nature of elite sport, and being a quick 
learner. They too could be summarized as seeking deeper knowledge of one’s sport and 
oneself. The better an athlete is able to use the most relevant knowledge and skills on 
demand under pressure, the more one is able to perform optimally (Brown, 2009 In Hallett, 
2011). 

Need for competence/ skill mastery 
Rowan (1998 in reference to Wright, 1973), argues that Maslow’s theory omits a very 
human motive: the need to feel competent. He argues that people have an innate need 
to prove themselves that they are capable and competent. This explains why athletes 
practice a skill repeatedly until they master it: they want to achieve competency. Because 
competence motivation involves growth and development of the individual, Lefrancois 
(2000) considers it to be one aspect of self-actualization. However, because of its direct 
relevance to athletes it will be considered a separate need.
Also Bakker et al. (1990), Burton & Raedeke (2012), Papaioannou & Hackfort (2014), Butt 
(1976), Piët (1987), Park (2004) consider the need to feel competent one of the most 
important motives for sport participation. Perceived competence means that athletes 
have positive perceptions of one’s skills and abilities and feel capable of succeeding in 
sport. Burton & Raedeke (2012) argue that athletes are not likely to work hard and may 
even quit, if they feel like failures. 
To meet this need, athletes should experience success at challenging tasks and receive 
approval from others (Burton & Raedeke, 2012; Piët, 1987). The authors note that although 
experiencing success is essential for feeling competent, experiencing failure is inevitable in 
sports and in life. Athletes are continuously confronted with setbacks. Therefore coping with 
failure is also important.
Fox & Lindwall and Ntoumanis & Mallett (in Papaioannou & Hackfort, 2014) state that 
building perceptions of competence in all people can be difficult as each specific skill has 
a whole range of ability levels. It is also not so straightforward for elite performers. For some, 
even true objective achievements such as winning a competition may not be enough 
to enhance one’s sense of competence. There may be a number of reasons for this, but 
according to the authors it is often caused by over-reliance on social comparison with 
others. As discussed earlier, humans have the need to measure/compare with others. The 
sports world offers plenty of opportunity for this in terms of appearance and performance.
Because the ability of others is beyond one’s control, the authors argue that athletes will 
experience competence-need satisfaction when focusing on personal progress and 
improvement (ego orientation instead of task orientation). 

Figure 4.26: Need for cognition / knowledge
Basketball player Lebron James reading a 
book prior to Game One of the 2012 NBA 

Finals
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Need for autonomy 
Autonomy refers to the desire to feel ownership over one’s behavior (Deci & Ryan, 2000). 
Burton & Raedeke (2012), Papaioannou & Hackfort (2014), Huber (2013) and Uphill et al. 
(2016) mention the importance of autonomy of athletes. The authors state that if individuals 
feel dominated, or that someone else is in control of their actions, they will likely not feel 
autonomous. For autonomy-need satisfaction, all four argue that to experience athletes 
should be in control of one’s thoughts, feelings and actions. Athletes have the right to 
make decisions that personally affect their practices. Former table tennis player Betinne 
Vriesekoop explains: 

“The way you think, the way you want to dress, which friends you have or which books
you read: all was decided for me and then you obviously feel very trapped.” 
(Translated from BOS, 2012)

Also former Olympic athlete John Steffensen shares this experience. He states: 

“A lot of times you loose control when you are at this level. Everyone is pulling on you 
from one direction to another. Sometimes you want your own personal life back. When 
you can say: I’m waking up at this time; I’m doing this; I’m going at here.” (Pearlman, 
Turner & Turner, 2017). 

Therefore, the feelings, thoughts and actions of athletes should be respected. Especially 
the latter could also apply to the built environment: being in control of one’s environment.
Referring back to the need for psychological recovery, Kuhl and Beckmann (1994 in 
Kellmann, 2002) also used the TV example to demonstrate the impact of self-determination 
in controlling one’s activities. The authors found that the lack of self-determination during 
work alienated individuals from their own preferences when placed in front of the TV. When 
individuals had experienced the training activity as self-determined and considered this 
activity to be meaningful, they immediately switched to a more attractive program when 
placed in front of the TV, which indicates that they seemed to have better control of their 
preferences. 
This finding is very relevant in the light of psychological recovery as discussed earlier. As 
argued there, an activity only contributes to psychological recovery if it is considered 
interesting by the individual. Thus if the athlete does not experience control in his daily 
existence, the supposed recovering effect turns into disturbed recovery. 

“SOMETIMES 
YOU JUST 
WANT YOUR 
OWN LIFE 
BACK”

Figure 4.27: Need for autonomy
Athlete being overruled by coach
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Table 4.5: Preliminary overview of the 

psychological needs of (elite) athletes

 
 
(Con�rmed: √, adjusted: � , added: �  ) 
 

Psychological needs 

Feeling safe in the environment Reducing risk of unsafe situations 
Being familiar with environment 
Social control  
Warning others 
Controlling access of people and goods (during Olympics)  

Feeling safe at home  Social control 
Warning others 
Being able to look outside 
Preventing insight into the house 

Being safe at home Closing house 
Safe storage personal belongings 

Self development 
 

Achieving valuable performances 
Sharing knowledge and experience 
Practicing hobbies  

Personification, self-expression 
 

Furnishing the private domain 
Decorating the private domain 
Customizing the layout of private domain 
Reflecting one’s own identity with the private domain 

Variety (in sensory experience) Seeing different visuals  
Hearing different sounds  
 Touching different textures  
Smelling different scents 

Aesthetics   Experiencing beauty  
 Experiencing beauty of athletic performance  

Cognition Seeking deeper knowledge of one’s sport and oneself  
Fun  Practicing hobbies 

Practicing leisure activities  
Avoidance of stress, feel 
comfortable 
 

Relaxing   
Looking outside, sitting 
Looking outside, standing 
Avoiding irrelevant stimuli  
Meditating / praying 
Massaging and other body treatments  

Psychological support (coping) Conducting confidential conversations 
Practicing a religion or belief  
‘Visualizing’ 

Achievement and eagerness 
Avoidance of demonstrating incompetence  
Aiming higher 

Prestige, promotion, respect and 
reward 

Receiving extrinsic rewards (e.g. price or trophy) 
Receiving intrinsic rewards (e.g. sense of recognition)

Self-esteem / confidence Experiencing success (good preparation)  
Coping with failures (good aftercare) 

Competence Demonstrating competence
Avoid demonstrating incompetence
Focussing on personal progress and improvement (ego orientation)

Demonstrating competence 

Autonomy Being in control of one’s actions
Being in control of one’s thoughts 
Being in control of one’s feelings 
Being in control of one’s environment 

Goals Activities 

Preliminary overview of the psychological needs of (elite) athletes

In  bold type are the general needs of users of buildings based on Aarts (2006)
In normal type are additional needs of users of buildings
In italic type are needs that are specifically or of extra importance to (elite) athletes
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4.3.5 Functional needs

Functional needs relate to being able to perform necessary daily activities, i.e. the (built) 
environment should enable and support the (correct) performance of activities. As 
everything in an athlete’s life is in service of their sport, so should their environment. The 
functional needs consist of 8 goals/ states and 24 associated activities. They are further 
discussed below. 

Need for structure and routine 
Gould & Udry (1994) define performance routines as ‘systematic, ritualized patterns of 
physical actions and pre-planned sequences of thoughts and arousal related cues’ (p. 
483). 
Gould et al. (2001) argue that more than anything athletes have a strong need for structure 
and routines. They need to stick to that routine and take refuge in that routine in order 
to excel. Participants emphasized that it was especially important to avoid last minute 
changes. Former Olympic taekwondoka Tommy Mollet states: 

“Without such a system - train, shower, eat, massage, rest, train, eat and sleep - you’ll never 
reach the absolute world top.” (Schoof, 2012)

Routines allow the athletes to increase their focus and be in control of all their actions. Any 
interference with their training regime can potentially disturb their focus. This need relates to 
the need to perform daily sports activities but adds a more compelling quality.  
In the research by Anderson et al. (2014) athletes and coaches identified disruption to 
routine as barriers to achieving the optimal psychological state for peak performance. This 
is in line with research by Gould & Maynard (2009) showing that unsuccessful teams and 
athletes were found more often to deviate from plans and preparation routines at the 
Games. 
Also Greenleaf et al. (2001), Orlick & Partington (1988) and Hodge & Hermansson (2009) 
identified performance and training routines as a positive performance factor, whereas 
departure from normal routine was a negative performance factor. 
One athlete states: 

“Even if I’m in a good state I never ditch my routines. I always keep doing the same things 
whether I’m feeling good to bad. I try and keep it the same.” (p.325)  

The need for routine is also highly related to the need for autonomy. Wang & Zhang (2015) 
argue that since each athlete is unique, preferences will differ significantly. While some 
athletes may want to hang out with others before competition, others may want to be 
alone and keep quiet. While some athletes want to have a longer warming up session, 
others only need a short warming up phase. Also, some want to practice mental imagery 
before competition, while others do not (Wang & Zhang, 2015). 

Need for Daily Sports Activities 
Although there might be some differences between different sports, in general a practice 
day, consists of a number of moments dedicated for eating, training, recovering, analyzing, 
relaxing and sleeping. On a match day there is no training involved. It is more about eating, 

“EVEN IF I’M 
IN A GOOD 
STATE I NEVER 
DITCH MY 
ROUTINES”

Figure 4.28: Need for Daily Sport Activities / 
Routine
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relaxing and preparing for the match: sleeping, watching a movie, massages, etc. The 
sequence is less strict. 
Although most daily sport activities are already discussed throughout this chapter, below 
some functional demands regarding these activities are discussed. 

Training - Huber (2013) mentions the importance of correct physical execution in 
accordance with the rules of game. Especially for the Olympics this is of extra concern. 
Also, research by Greenleaf et al. (2001) found that leaving the village to train was 
perceived as a factor that positive impacted performance. This is quite remarkable as 
transportation to and from the village is often regarded as a focus disrupter (Gould & 
Maynard, 2009; Haberl, 2010). It is unclear whether transport was included herein, but 
if so, a possible explaination could be that living in the cramped Village often causes 
stress (Hodge & Hermansson, 2010) and athletes may benefit from being in a different 
environment for a moment.

Evaluating- Evaluating is an important part of sports activities. Murphy’s (1994) four-point 
model as well as the five-step model of both Singer (1988) and Lidor & Tenenbaum 
(1993) mention evaluating / analyzing as important activities of the performance routines 
(Cotterill, 2010). Research by Orlick & Partington (1988) revealed that many of the best 
athletes used diaries, logs, or some other medium to write down the lessons learned. If the 
performance was excellent, they noted the factors associated with that best performance. 
If the performance was off, they tried to assess why, paying particular attention to their 
mental state or focus before and during the competition. Some went back to these notes 
to help direct their focus for subsequent competitions. Besides using a goal/performance 
journal, Greenleaf et al. (2001) also identified the use of audiovisual devices.  

Need for Daily Domestic Activities 
Bamford & Dehe (2014) showed that ‘room house keeping’, ‘laundry services’ and 
‘Village Plaza’ were respectively the second, fourth and seventh most weighted facilities 
of the Paralympic Village. ‘House keeping’ and ‘doing the laundry’ are both activities 
relating to the functional need for Daily Domestic Activities (DDA). The Village Plaza is the 
part of the Olympic Village where the shops and recreational areas are located, e.g. a 
supermarket, bank, hairdresser, call-center, florist, dry cleaning, bar, museum, and post 
office. In general terms, (daily) shopping and leisure activities could be translated in the 
need for DDA and the need for leisure and entertainment. Although the results of this 
study are not generalizable to Olympic athletes, it is very likely that these activities are also 
relevant to them. The expert interviews in chapter 5 will provide an definitive answer on 
this.  A last remark on this need is made by Bakker et al. (1990) who states that the top-level 
sport performers spend less time on leisure activities (assuming training not to be included 
therein) and in general are less burdened by household chores.

Need for comfort / convenience  
In accordance with Aarts (2006) the need for comfort is needed in sports demanding 
intense and extended efforts. Greenleaf et al. (2001) identifief ‘Olympic Village 
convenience’as a positive factor influencing overall performance. For example, Gould & 
Maynard (2009) found that having one’s sport venue near the Olympic village was seen as 
a positive influence.

Figure 4.29: Need for DDA 
Above: analyzing through using a diary

Below: analyzing through audiovisual devices
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Transportation to and from venues, to and from the village deserves particular mention 
here. According to Haberl (2010) the in-official motto for the Olympic experience may well 
be “hurry up and wait”, whether it is for buses, in traffic, or making it through security lines. 
Bamford & Dehe (2014) showed that ‘travel time’,‘frequency of transport’ and ‘quality of 
buses’ are the three most weighted facilities of the transport in and around the Paralympic 
Village. Experiencing limited and short travels relate to the need for convenience. The IOC 
has set a limit on the maximum travel time between the Olympic village and sports venues 
which may not exceed 60 minutes. Short distances are preferred by the IOC because it 
allows athletes to perform at their best (IOC, 2004). The same goes for the ‘frequency of 
transport’ which should be limited in order to optimal preparation. 
‘Quality of the buses’ is a spatial attribute related to experiencing a certain level of comfort 
which relates to the functional need for use comfort.
The ‘distance to drop off’ - the fourth most weighted facility of the Paralympic Village - 
and the ‘access to food at different locations’ - the fourth most weighted facility of the 
catering services -  also relate to the need for convenience. However, as argued before, 
the findings of the research by Bamford & Dehe (2014) are only indicative and not directly 
transformable to user needs nor generalizable to non-paralympic athletes. The expert 
interviews in chapter 5 will provide a definitive answer on this.

Need to access
Transport to and from the village was identified by Gould & Maynard (2009) as a positive 
influence on performance whereas poor transportation had a negative influence. 
‘Accessibility’ was also identified as the third most weighted facility of the transport in and 
around the Paralympic Village (Bamford & Dehe, 2014). This could be generally translated 
to the functional need to access. Accessing the village, building, dwelling and spaces 
could be identified as associated activities. 

Need to store
Bamford & Dehe (2014) showed that the ‘equipment storage’ was the second least 
weighted facility of the competition venues during the Paralympics. ‘Equipment storage’ 
refers to the activity of (safely) storing equipment and the need to store. Although not 
valued high, this finding is specific for this particular situation (competition venues London 
2012) and target group (Paralympic athletes) and not generalizable to other situations and 
non-paralympic athletes. In fact, it seems plausible that elite athletes do have a strong 
need to store.   

Need for service 
The delivery of comprehensive and high quality support services to meet the personal 
and performance needs of elite athletes is paramount. Research by Gould & Maynard 
(2009) revealed that having access to support services and facilities positively influenced 
performance. Examples are the ‘Resident centre service,’ ‘Language services’, ‘repair 
service’ and ‘NPC (National Paralympics Committee) services’ all relate to the functional 
need for service(s).  

Need for (re)cognition 
Besides a psychological need - seeking deeper knowledge of their sport and themselves 
-  cognition is also a functional need. It is important that during the Olympics the athlete 
is comfortable with the environment. According to Lidor & Blumenstein (2009) being 

Figure 4.30: Need to access
The entrance of the London 2012 Olympic 

Village
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Preliminary overview of the housing and sports needs of (top) athletes 
 

Functional needs 
Goals Activities 

Structure and routine  Following a sequence of events  
Daily Sports Activities 
 

Personal hygiene 
Eating 
Training (in accordance with the rules of the game)   
Recovering 
Analysing performances (through audiovisual devices)  
Eating 
Relaxing  
Sleeping 

DDA (Daily Domestic Activities) 
 

Daily grocery shopping 
Cooking 
Cleaning  
Doing the laundry 
Doing administrative work 
Maintenance of the garden  

Comfort / convenience  Experiencing a certain level of comfort  
To store  (Safely) storing equipment and belongings   
To access Accessing the village 

Accessing the building 
Accessing the dwelling 
Accessing spaces 

Service Using services 
Cognition  Being familiar with the environment (wayfinding)

Intuitively interpreting building components (affordances)
 
(Con�rmed: √, adjusted: � , added: �  ) 

familiar with the environment (wayfi nding) and its unique psychological atmosphere is an 
important factor that could positively infl uence athlete’s readiness for the competitive 
events. If the athletes have diffi culties orienting themselves within the Village, they may 
become frustrated and disoriented, which in turn may lead to experience stress. 
In addition, intuitelively interpreting building components (affordances) may also be 
important for athletes. If the user’s expectations of objects and the environment (i.e. their 
affordances) are not met in a reasonable way, then the user experience is going to suffer. 
For example, a knob affords twisting and perhaps pushing, while a cord affords pulling. The 
concept of affordances could also be more broadly conceived as spaces or environments 
evoking certain use, for example: the street indicating which speed you are allowed to 
drive without having to look at the speed signs or a space telling users whether it affords 
loud or silent conversations.

Figure 4.31: Need for (re)cognition

Door panel ‘affords person to push

Preliminary overview of the functional needs of (elite) athletes

Table 4.6: Preliminary overview of the 

functional needs of (elite) athletes

In  bold type are the general needs of users of buildings based on Aarts (2006)
In normal type are additional needs of users of buildings
In italic type are needs that are specifically or of extra importance to (elite) athletes
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4.4 Sub-conclusion
Based on the researches on (general) user needs of building users and researches on fac-
tors that influence (peak) performance; motivational factors for sports participation; and 
athlete’s perception of services and facilities, a preliminary overview of the user needs of 
(elite) athletes has been created. Because the needs were derived indirectly by using alter-
native literature sources, and in some cases interpretation by the author, the accuracy and 
reliability of these findings could not be verified.
In order to detect possible redundancies or shortcomings, the preliminary overview should 
be checked. Therefore, in order to create a definitive overview, expert interviews are used. 
This will be discussed in the next chapter. 
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PART 3
INTERVIEWS
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5 INTERVIEWS 
The preliminary user needs in Chapter 4 have been determined by means of literature. In 
order to answer the research question as reliable and complete as possible, these needs 
have been verified, concretized and complemented by means of fieldwork. In this chapter 
the design and results of this fieldwork are discussed which will provide a more complete 
overview of the user needs of (elite) athletes. The overview created in this chapter will be 
used as the basis for the design assessment in the following chapters. 

5.1 Interview design
In order to gain insight into the needs of (elite) athletes, literature research and interviews 
are used. The literature serves as a basis and is verified and possibly complemented by the 
interviews. Interviews belong to qualitative research, for which the fact that an aspect is 
appointed is considered more important than the number of times it is appointed.
In order to let the conversations run smoothly, an introductory document was sent to the 
experts prior to the interviews. In order not to influence the results, the preliminary overview 
of user needs was not send in advance. In total, three male (former) elite athletes were 
interviewed, representing two different Olympic sports. These athletes had competed in 
one or more Summer Olympic Games, representing the Netherlands. They were chosen 
based on their connection to the TU/e and participant availability.
Interviews were generally conducted at the athlete’s office or training site. The interviews 
were conducted by the author and were recorded with participant consent. It was clearly 
conveyed to the respondents that the interview material would remain confidential and 
would not be quoted without the athlete’s prior written permission. The respondents were 
asked semistructured, open-ended questions according to the USE method.  During the 
interviews, an interview guide served as a guide. Appendix III shows both the introductory 
document and the interview guide. The preliminary overview of needs and activities has 
been kept at hand to guide the conversation and to check which activities were already 
discussed. After this, the respondents were given insight in the preliminary overview and 
every need was checked. 

5.2 Results interviews
The fieldwork has taken place in the months December till March. The average interview 
time ranged from 70 to 90 minutes, which is longer than the anticipated 60 minutes. 
One reason for this is that the introduction needed to make the research clear to the 
participants, has cost more time than anticipated.
The first part of the interviews discussed the subdivision into the four needs categories, 
which was deemed appropriate by all respondents. Within the need categories certain 
needs could be merged or reformulated to generate a clearer overview of goals and 
activities. Following this, for each need category the different goals and activities were 
discussed. The adjustments that have been made in relation to the preliminary overview of 
the user needs are discussed in 5.2.1. Final overview of user needs of (elite) athletes.

5.2.1 Final overview of the user needs of (elite) athletes  
Compared to the preliminary overview of user needs, the interviews resulted in twenty-
three changes, on the basis of the final overview of the user needs of (elite) athletes was 
designed. In the following sub-paragraphs, the changed goals and activities are briefly 
discussed for each need category and the changes between the preliminary and final 
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needs are shown in table form. Per activity is indicated whether it is confirmed (√), changed 
(ο) or added (●) compared to the preliminary overview in Chapter 4 following the 
interviews with the professionals.

I. Changes regarding physiological needs 
The first category includes the physiological needs. These are the needs with regard to 
physical well-being and sensory perceptions. The goals within this category have not 
changed in response to the interviews. 
With regard to the activities, the interviews have led to eight adjustments. Table 5.1 shows 
the adjusted goals and activities of the final overview relative to the preliminary overview.
Regarding physical security, prevent falling and avoiding obstacles have been combined 
and expanded into the more comprehensive notion of avoiding bumping, stumbling, 
falling, and tripping hazards. For sports related activities preventing sports injuries has been 
expanded with preventing sports injuries and illness beyond the normal demands of the 
sport.
Also, avoiding fire has been deemed incomplete and therefore transformed into avoiding 
fire and burning. 
Regarding the need for hygiene one of the respondents indicated the importance 
of hygiene in terms of preparing food. In addition to physical hygiene, hygienic food 
preparation is also important for physical well-being. This activity is therefore included in the 
final overview. One respondent also noted taking care of nails (to avoid cutting oneself 
and others) and wounds.
The need for visual comfort has been expanded with avoiding irrelevant visual stimuli, as 
irrelevant stimuli are perceived as distracting. Before it was only considered a psychological 
need.
Regarding the need for auditory comfort, avoiding annoyance, irritation and discomfort 
due to noise has been confirmed. For playing sports, avoiding (flutter) echoes in particular 
has been indicated and therefore separately included. 
In terms of olfactory comfort, cleaning the building has been considered important and 
therefore added to the overview. 
Besides playing sports and consuming proper nutrition the need for physical fitness / health 
has been expanded with having sufficient (night) rest, which is also a goal itself. 
In accordance with the literature, one respondent also divided physical recovery into 
a more active and passive form. Therefore it now consists of the activity equalizing the 
negative effects of intensive training on the body (active/passive) to emphasize this. 

 II. Changes regarding social needs 
In this paragraph the social user needs will be discussed. These needs relate to relationships 
between individuals. Following the interviews, the previously defined goals have been 
adjusted. During the interviews all social goals as shown in the preliminary overview have 
been confirmed. With respect to the activities, four changes have been made. They are 
shown in Table 5.2.
The activity eating and drinking has been considered an important social activity and has 
therefore been added to the need for social contact inside and outside the house.
Regarding indirect social contact, all respondents emphasized the importance of (wireless) 
internet for elite athletes, especially when being away from home. This allows them to keep 
in touch with friends and family. Sending emails and communicating on social media are 
too limited and therefore generalized to (Wireless) internet browsing (social media, email).
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Physiological needs 
Goals Activities 

Physical fitness / health  √  Quality training 
√  Consuming proper nutrition  
●  Having sufficient (night) rest 

Physical security ο  Avoiding bumping, stumbling, falling, and tripping hazards
ο  Avoiding fire and burning hazards 
ο Preventing sports injuries and illness beyond the normal demands of
   the sport

√  Controlling access of people and goods (during Olympics)
Hygiene  √ Visiting toilet  

√ Showering 
√ Bathing 
√ Washing hands  
√ Washing hair 
√ Washing feed 
√ Washing clothes and equipment 
● Taking care of nails and wounds 
●  Preparing food  

Thermal comfort √ Avoiding (too) cold conditions  
√ Avoiding (too) hot conditions   

Visual comfort √ Having adequate illuminance levels  
√ Avoiding light glare and directional light effects 
√ Avoiding poor color rendering  
● Avoiding irrelevant visual stimumuli 

Auditory comfort 
 

√ Avoiding annoyance, irritation or discomfort due to noise
√ Prevention of speech interference  
√ Having acoustic privacy where appropriate 
● Avoiding (flutter) echoes 

Olfactory comfort (odor and smell) 
 

√ Ventilating private spaces 
√ Ventilating (semi-) public spaces 
√ Masking odors 
● Cleaning the building 

Air comfort / quality √ Maximum uptake of oxygen 
√ Minimum uptake of air pollutants (oxides, particulate matter, ozone
√ Comfortable air humidity  

Physical rest √ Sitting  
√ Lying down  
√ Sleeping  

Physical support  Equalizing the negative effects of intensive training on the body
  (active/passive) 
√ Conducing confidential conversations 
√ Receiving medical support through medical equipment  

(Confirmed: √, adjusted: ο, added: ●)   

ο

Isolating oneself from others, belonging to the need for privacy, did according to the 
respondents not cover its (correct) meaning and therefore translated into having a private 
spot. As dealing with media is related to this as well, it has been rejected. 

Final overview physiological needs of elite athletes

Table 5.1: Final overview of the physiological 

needs of (elite) athletes

In  bold type are the general needs of users of buildings based on Aarts (2006)
In normal type are additional needs of users of buildings
In italic type are needs that are specifically or of extra importance to (elite) athletes
 



Building for athletes | A User Needs Analysis & Evaluation64

 
Social needs 

Goals Activities 
Social fun √ Joining group activities  
Direct social contact inside the 
private domain  
 

√ Receiving guests 
√ Receiving overnight guests  
√ Giving or receiving help 
√ Conducting confidential conversations 
●  Eating / drinking 

Direct social contact outside the
private domain  

√ Watching, showing and chatting 
√ Visiting public facilities in the area 
√ Participating in group activities 
√ Giving or receiving help 
√ Meeting (new) people 
●  Eating / drinking 

Indirect social contact √ Making phone calls 
ο (Wireless) internet browsing (social media, email)
√ Posting and receiving letters and packages  

Privacy ο Having a private spot  
√ Conducting confidential conversations 
√ Storing personal belongings  

Affiliation and belonging 
 

√ Being part of a team  
√ Playing sports  
√ Cooperating with others  
√ Team building activities   
√ Having discussion meetings  

Measure/compare with others √ Competing  

 
(Confirmed: √, adjusted: ο, added: ●)    

 

III. Changes regarding psychological needs 
The third category includes the psychological needs which relates to the mental well-
being of athletes. No goals have been adjusted in response to the interviews. However, the 
related activities have been adjusted and complemented. Table 5.3 shows the changed 
needs and activities of the fi nal overview relative to the preliminary overview.
The need for feeling safe has been complemented with experiencing a pleasant 
ambiance. A warm and comforting environment surrounds one with an ambience of solid 
safety. Also, as the activities being able to look outside and reducing chances of unknown 
visitors are also implied by the activity of social control, they have been rejected. Being 
familiar with the environment and warning others have also been mentioned / confi rmed. 
Regarding the need for self development, achieving valuable performances has been 
defi ned more generally as pursuing excellence, as one respondent reasoned that not 
only achieving valuable performances contributes to self development. One respondent 
also mentioned the activity of sharing knowledge and experience. This more general 
description replaces having and being a role model. Especially for more famous athletes, 
passing on their knowledge and love for the game to others could be very rewarding. 
The respondents confi rmed the importance of experiencing different visuals, sounds, 
textures, scents, belonging to the need for variety (in sensory experience). However, one 
respondent noted that they should not be distracting from the task at hand. A “cacophony 

Final overview social needs of elite athletes
Table 5.2: Final overview of the social needs 

of (elite) athletes

In  bold type are the general needs of users of buildings based on Aarts (2006)
In normal type are additional needs of users of buildings
In italic type are needs that are specifically or of extra importance to (elite) athletes
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ο Seeing different visuals (without being distracted) 

 

Psychological needs 
Goals Activities 

Feeling safe in the public domain √ Reducing risk of unsafe situations 
√ Being familiar with environment 
√ (Social) control  
√ Warning others 
● Experiencing a pleasant ambiance 

Feeling safe in the private domain √ (Social) control 
√ Warning others 
√ Preventing insight into the house 
● Experiencing a pleasant ambiance 

Being safe in the private domain √ Closing house 
√ Safe storage personal belongings 

Self development 
 

ο Pursuing excellence (Peak performance)  
√ Practicing hobbies  
ο Sharing knowledge and experience  

Personification, self-expression 
 

√ Furnishing the private domain) 
√ Decorating the private domain  
√ Customizing the layout of private domain 
√ Reflecting one’s own identity with the private domain

Variety (in sensory experience) 
ο Hearing different sounds (without being distracted)
ο Touching different textures  (without being distracted)
ο Smelling different scents (without being distracted)

Aesthetics  √ Experiencing spatial beauty  
 √ Experiencing beauty of athletic performance  

Cognition □ Seeking deeper knowledge of one’s sport and oneself
Fun  √ Practicing hobbies 

√ Practicing leisure activities  
Avoiding stress(ors), feeling
comfortable 
 

 ο Relaxing / ‘tapering-off’   
√ Looking outside, sitting 
√ Looking outside, standing 
√ Avoiding irrelevant stimuli  
●  Meditating / praying 
● Massaging and other body treatments  

Psychological support (coping) √ Conducting confidential conversations 
√ Practicing a religion or belief  
√ ‘Visualizing’ 

Achievement √ Demonstrating competence 
√ Avoidance of demonstrating incompetence  
√ Aiming higher  

Prestige, promotion, respect and 
reward 

√ Receiving extrinsic rewards (e.g. price or trophy) 
√ Receiving intrinsic rewards (e.g. sense of recognition)

Esteem  √ Experiencing success (good preparation) 
√ Coping with failures (good aftercare) 
□ Receiving approval and recognition from others 

Competence √ Demonstrating competence
√ Avoid demonstrating incompetence 
√ Focusing on personal progress and improvement (ego orientation)

Autonomy √ Being in control of one’s actions 
√ Being in control of one’s thoughts 
√ Being in control of one’s feelings 

(Confirmed: √, adjusted: ο, added: ●)   

Final overview psychological needs of elite athletes

Table 5.3: Final overview of the psychological  

needs of (elite) athletes
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in color” was referred to as particularly distracting. During the interviews also a division 
has occurred between experiencing spatial beauty and experiencing beauty of athletic 
performance, which is confirmed by the literature.  Here too, a remark was made that it 
should not be distracting. 
Regarding the need for avoiding stress, ‘tapering-off’ has been frequently used for 
expressing the relaxing mode of athletes, and has therefore been added to the overview. 
Also the (interpreted) activities meditating / praying and massaging and other body 
treatments have been confirmed. Reducing noise from outside the house and from inside 
the house have been rejected as they coincide with the more generally defined activity of 
avoiding irrelevant stimuli and the physiological need for auditory comfort. Also, smoking 
has been rejected as according to the respondents athletes should not smoke. 
‘Mental visualizing’ has once been specifically mentioned as a way for psychological 
support. Through this process a mental image is created of what the athlete wants to 
happen or feel in reality. Through visualizing different competitive situations, the athlete will 
literally be practicing the motions in his head. 
Lastly, being in control of one’s environment, belonging to the need for autonomy, has 
been rejected as its meaning is covered by being in control of one’s actions. 

IV. Changes regarding functional needs 
The last category are the functional needs, i.a. the needs relating to enabling and 
supporting necessary daily activities in the built environment.
The interviews have led to one change in the goals and three changes in the activities. 
Table 5.4 shows the changed needs and activities of the final overview relative to the 
preliminary overview.
All respondents underlined the importance of structure and routine, with more emphasis 
on structure than on routine as the latter has “a negative sound to it.”  It allows them to 
increase their focus and be in control of their actions. Especially on a match days, when 
the athlete is feelings nervous, it is important he/she can fall back on what he/she is used 
to.  
Regarding carrying out Daily Sports Activities, the activity of training has been further 
specified in warming up, training itself and cooling down. Proper warming up and cooling 
down routines were deemed essential in preventing injuries. 
Regarding the need for Daily Domestic Activities, one respondent confirmed that during 
the Olympics athletes are not burdened by domestic activities. However, outside the 
Olympics or major tournament it is of course applicable.
In addition, all activities which were interpreted by the author have been confirmed. 

5.3. Sub-conclusion
The in chapter 4 identified user needs of (elite) athletes have been determined by 
means of literature. In this chapter, these needs have been verified, concretized and 
complemented by means of oral interviews with experts. 
Following the interviews, some activities from the literature have been confirmed, 
supplemented, reformulated or rejected. By the completion of the activities associated 
with the goals, a more complete overview has been created of the needs of (elite) 
athletes.
This final overview of user needs will be used for assessing the design of the 2028 Olympic 
Village. This will be discussed in Chapter 6 and 7.
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Functional needs 

Goals Activities 
Structure and routine  √ Following a sequence of events  
Daily Sports Activities 
 

√ Personal hygiene 
√ Eating 
● Warming up 
√ Training (in accordance with the rules of the game)   
●  Cooling down 
√ Recovering 
√ Analysing performances (through audivisual devices)   
√ Eating 
√ Relaxing  
√ Sleeping 

DDA (Daily Domestic Activities) 
 

√ Daily grocery shopping 
√ Cooking 
√ Cleaning  
√ Doing the laundry 
√ Doing administrative work 
√ Maintenance of the garden  

Comfort / convenience  √ Experiencing a certain level of comfort  
To store  √ (Safely) storing equipment and belongings  
To access √ Accessing the village 

√ Accessing the building 
√ Accessing the dwelling 
√ Accessing spaces 

Service √ Using services 
Cognition  √ Being familiar with the environment (wayfinding)

√ Intuitively interpreting building components (affordances)
 

(Confirmed: √, adjusted: ο, added: ●)   

Final overview functional needs of elite athletes
Table 5.4: Final overview of the functional 

needs of (elite) athletes

In  bold type are the general needs of users of buildings based on Aarts (2006)
In normal type are additional needs of users of buildings
In italic type are needs that are specifically or of extra importance to (elite) athletes
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PART 4
DESIGN EVALUATION
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6 ARCHITECTURAL DESIGN 
In this chapter the design of the 2028 Olympic Village is discussed. Successively, it presents 
the goal, target group, location, program, urban design and architectural design. A more 
detailed description is presented in the architectural thesis ‘Transparency: Olympic Village 
2028’ (2016). 

6.1 Introduction
Can we imagine a different type of city, an Olympic city, where sports are an integral part 
of life itself? A city that responds to the need to create environments that stimulate an 
active lifestyle and healthy and vibrant communities? This question was attempted to be 
answered in the fi rst part of this graduation project of the master Architecture, Building and 
Planning at the Technical University of Eindhoven. The potential of “play” is suggested as an 
alternative strategy for living in the city, as an effort to create liveable places. Places where 
urbanism and play come together; where parks and plazas act as the perfect settings 
for athletic performance; and where people from different backgrounds meet and play 
together.
In this architecture project, the possible Olympic Games in Amsterdam in 2028 functioned 
as backdrop of the project. The research revolved around the following research question: 
How can architecture enhance athletic performance during and after the 2028 Olympic 
Games?  In the following paragraphs, the elaboration of this research question is 
presented.

6.2 Target group
With regard to the demand, the village is oriented towards sport enthusiasts of many ages 
and experience levels – from the elite living here for the duration of the Olympics; to the 
everyday athletes living here after the Games have left. As sport is used as the main driving 
force in the creation of the development, the village offers them the most. However, as 
discussed in chapter two, integrating sports in cities has several social benefi ts, which 
creates liveable and dynamic cities that suit all kinds of people. 
As the purpose of the research was to explore how architecture could enhance athletic 
performance, the research and design focussed particularly on elite athletes. This is based 
on the plausible assumption that elite athletes have a deep understanding of the aspects 
necessary for optimal sports performance. In an athlete’s life nothing is left to chance, 
everything is done with a reason. Even the smallest thing can make a crucial difference. 
Despite the differences between elite athletes and amateur athletes in terms of time, 
intensity and ability, for the creation of an optimal sports climate, the village was designed 
from their perspective. 

6.3 Location
The fi ve major Olympic venues, the ‘Big Five’ (Olympic stadium, swimming pool, basketball 
hall, media center and Olympic Village) are located in close proximity in an ‘Olympic 
Zone in the western harbour area of Amsterdam (fi g.6.2). The Olympic Village is situated 
on the Coenhaven, the site east of the Coen Tunnel along the A10 highway. Currently, this 
60 hectares harbour is still in use as industrial area characterised by piers, cargo halls, silo’s 
and cranes (fi g. 6.3). However, redevelopment fi ts in the long term plans for Amsterdam 
in which harbour industries are to be relocated outside the city’s central border. Harbours 
that are no longer in service are to be redeveloped as mixed-use urban areas (Gemeente 
Amsterdam, 2013).

Figure 6.2: Location
Aerial photo of Amsterdam (above) and the 

Coenhaven (below)

Figure 6.1: Urban concept
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Figure 6.2: Masterplan Olympic Games 

Amsterdam

Figure 6.4: Sketch of the industrial buildings on 

the site

Figure 6.3: Current map of the western harbor 

area in Amsterdam
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As shown in fi gure 6.5, the area is surrounded by many topographical boundaries: (heavy) 
industry, a major high-traffi c highway, the Ij River, and a wide band of railroad tracks. For 
transforming the industrial area into an urban environment measures are required in relation 
to noise, air quality and general appeal. However, there are also positive aspects. Because 
of its central location, it takes little time to reach the city centre (10 min.), the A10 motor-
way (2 min.), Schiphol airport (15 min.) or the ‘Green heart’ meadows (25 min.). By bike, 
you can cycle to the Museum district, the Dam, the Albert Cuyp or the Pijp in an instant. 
As shown in fi gure 6.2 the Amsterdam-Sloterdijk station lies in close proximity and there are 
plans for a new station even closer by. In addition, the location has beautiful spots along 
the waterfront that offer great experiential value. Particularly the upper right corner of the 
site offers a spectacular view on to the Ij river. Together with its size of 60 hectares and the 
possibility of a ‘gated community’- an IOC safety requirement for an Olympic Village dur-
ing the Games – the Coenhaven offers great potential for this urban (re)development. 

6.4 Program
As shown in fi gure 6.6, the Olympic Village consists of three zones: Residential Zone (green), 
International Zone (grey) and the Operational Zone (yellow). The Residential Zone is the 
‘private’ area of the Olympic Village and has been the main focus of the design project. 
This area contains the housing for the athletes, the dining hall, casual dining places, 
conference centers, lounges, recreation facilities and a religious center. During the 
Olympics 17.000 people have to live in this space which later will only be occupied by 7,000 
people (IOC, 2005). The second zone is the Olympic Village Plaza, aka International Zone. 
Here are the shops and recreational areas that are also accessible to accredited guests. 
This is also the only place in the village where the media has access to. The third zone is 
the Operational Zone, which are the service areas. This is where the transport mall and the 
press center are situated. Normally, the offi cial program as dictated by the IOC does not 
contain any training venues. Training normally happens outside the village in a temporary 
training center. Inside the village there is only a recreational sports center, however the IOC 
(2005) emphasizes that this is not meant for offi cial training purposes. However, with respect 
to serving athletes in the best possible way during the Games and creating legacy after the 
Games, in this project, training courts are included in the program of the residential zone. 

Figure 6.5: Orientation on the Ij River with 
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Figure 6.6: Function map 
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6.5 Village
In fi gure 6.8 the new urban plan is shown. The implications for an optimal built environment 
for athletes can be found in supporting the organisational and day-to-day living dimension 
of athletes, as also discussed in Chapter 4. The daily routine of athletes is dictated by a 
number of moments for eating, training, recovering, analysing, relaxing and sleeping. All of 
the associated facilities, including the sports venues which are normally located outside the 
residential area, form an integrated part of the village and the daily routine.  By connecting 
the facilities to a 2km athletic loop, the urban layout aims to support the rhythmic living 
patterns (eating, training, recovering, etc.). As all facilities needed are located within the 
village which reduces transport and allows athletes to maximise their focus.  After the 
Games, the training facilities, health facilities, meeting spaces and hospitality become part 
of the living concept of the future residents, engaging them with sport on a continual basis. 
The design uses the characteristic pier system of the harbour by organizing the site in a 
series of parallel strips running North-South. Every strip has its own sports theme (BMX, tennis, 
basketball, etc.) and varies in terms of architectural typology and urban spatial languages, 
which creates a varied street scene. The resulting building differentiation allows the 
development to be easier absorbed into Amsterdam’s real estate market after the Games 
as it attracts a wider audience.The athletic loop, a symbol of the athletic program, is used 
as the circulation route on the site, connecting the strips. This loop is only accessible for slow 
traffi c. Motorized vehicles are banished underground with the entrances located on the 
southern border of each strip. Free of automobile traffi c, plaza-like spaces are created with 
possibilities for urban and neighbourhood activities. 

 

 

Figure 6.8: Urban design

Figure 6.7: Concept image of the BMX 

neighbourhood
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Figure 6.9: Above and below: urban model with the elaborated apartment building indicated by the 

transparant building block.

Figure 6.10: Right: Concept image of the urban strips
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Figure 6.11: Elaborated 

Apartment building
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6.6 Building
The building which was further elaborated in the design assignment, and which also the 
design review will particularly focus on, is one of the apartment buildings (fi gure 6.11). 
Just like the masterplan, the building combines housing with sport facilities. The apartment 
building is combined with an indoor sports center in which the boundary between the 
dwelling and the sport facility becomes blurred. This way the housing project merges sports 
directly into the residents’ private lives.

6.6.1 Design principles
The architectural design is based on the following three design principles. 
1. The main design principle used is that in order to enhance athletic performance 
of athletes, architecture should optimise physical and psychological conditions. For 
the former this means that it fundamentally must be functional and pragmatic. Any 
interference that has the potential to steal athlete’s focus should be reduced. Correct 
performance in accordance with the rules of the game is given higher priority than the 
spatial experiences themselves. Architectural elements, such as daylight, varying area 
size, or specifi c adaptation to the surrounding environment can be perceived by athletes 
as direct interference. The focus lies on the facilities and instruments which can improve 
performance directly.
2. The second design principle was that the proportions of the space are mainly 
determined by the rules of each game. The dimensions established by international and 
national sports federations dictate the elaboration of the space. However, although 
technical sizes and requirements of sport are generic, the spatial design should be specifi c 
for this situation. 
3. The third design principle was about visibility. The visibility-aspect of today’s sport creates 
the need for a stage. The activities watching, showing and chatting, making sport a social 
place where people can meet. In order to enhance physical performance, especially 
among amateurs, it should be clear that one can exercise here. 

6.6.3 Floor plans 
As shown in fi gure 6.12, the 9-stories high building consists of two housing blocks connected 
by a public sports zone with multiple ‘sports bridges’ hanging inbetween . Both zones will be 
discussed below.

Sports Zone
The central atrium forms the heart of the building. It accommodates multiple (indoor) sport 
venues, including basketball, badminton, tennis, gymnastics, and handball. 
It also acts as the main circulation space. From here transport is taken place from and to 
the different parts of the building. Between the sport rooms is an open, visual connection 
which enables social interaction. As a result, the sporting activity acts as a collective 
catalyst and provides the potential for more personal contact. 
An additional purpose of the atrium is to provide light and ventilation through the interior 
spaces of the building, and to create a dynamic and stimulating interior. The atrium 
allows natural light to fl ow through the interior spaces, and provides the building with a 
relaxing atmosphere which contributes positively to create a more active and interactive 
environment, 
The double glass façade acts as the skin of the building, by regulating its inside 
temperature, and as shield against noise. As discussed earlier clean air is very important 
for athletic performance, especially for a location surrounded by industry and major traffi c 

Figure 6.12: Main volumes

Figure 6.14: Sketch impression of sport spaces

Figure 6.13: Sketch of atrium
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Figure 6.15: Impression of the corridors Figure 6.16: Impression of the gymnastics space

Figure 6.17: Ground fl oor plan
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arteries. Therefore, on the Norh and South side 
of the building, between the the inner and 
outer facade, a winter garden is created. They 
function as the lungs of the building. The plants 
produce oxygen, consume CO2 and pollution 
and moisturize the air. In addition, research has 
shown that greenery has a pain- and stress-
reducing effect, which will contribute to the 
psychological wellbeing of athletes. 

Figure 6.18: Impression of the duplex appartment Figure 6.19: Third fl oor plan 
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Dwellings 
The  building consists of two housing blocks, each comprising 
19 eight-person apartments and 12 four-person maisonettes. 
After the Olympics they will be, respectively, converted into 38 
two-bedroom apartments and 12 two-bedroom maisonettes. 
Their layout allows easy transformation after the Olympics. The 
dwellings are situated on the east and west facades, with both 
sides overlooking the water. Inside, the corridors act as terraces 
overlooking sport, creating informal spectators and engaging 
users with sport on a continual basis. 
The double glass façade acts as the skin of the building, by 
regulating its inside temperature, and as shield against noise. 
Because of the amount of glass, the façade is very transparent, 
but not completely see-through. Rather, it consists of several 
layers, creating privacy for residents.
The glazed façade of the residential units is protected with two 

filters. The outer filter are glass panels, that can also be opened. 
The glazed loggias provide a buffer in the transition with the 
public space and enhance the private domain of the units, 
despite their urban character. 
The inner filter is a movable metal mesh that that creates more 
privacy to the private spaces. By operating the filters, the 
level of transparency can be regulated. This way the design 
allows maximum variation of living space configurations for 
each resident depending on how the various sliding elements 
of the façade are opened or closed. In addition, the double 
layered façade enhances the building’s thermal and acoustic 
performance.

Figure 6.20: Dwelling floor plans

Type A: Olympic mode Type A: Post-Olympic mode

Type B Type B
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Architectural expression
The structure is used as architectural element. This has a 
contextual meaning as the design relates in terms of scale and 
structure to the characteristic sturdy structures of the harbour, 
such as the large cranes. It also represents Olympic value; the 
net structure is an unhierarchical system in which all the parts 
perform equally and only together they achieve stability. With 
this, it symbolises the Olympic and Dutch philosophy of equality 
and fraternity.
In addition, it also has functional value because the net offers 
stiffness which is normally required from internal cores. This in turn 
gives the freedom to open up the floorplans and remove large 
chunks of solid structure, as well as the flexibility of the layout.
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6.7 Sub-conclusion
In this chapter the design has been briefl y explained . Combining sports with living, avoiding 
noise and pullulated air from the surrounding area and, on an urban level, supporting the 
daily routine of athletes have been important factors in the design.
With this general understanding of the design, the next chapter discusses in detail how the 
design relates to the user needs as found in Chapter 5. For this is looked at both the village 
and the apartment building. 
 

Figure 6.23: Architectural model 

Figure 6.24: Impression exterior
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7 DESIGN EVALUATION

7.1 Introduction  
This chapter assesses to what extent the design for the 2028 Olympic Village in Amsterdam 
meets the needs of athletes as identified in the first part of this thesis. The assessment 
focuses mainly on elite athletes and if applicable to non-elite athletes this is indicated.

Method
The assessment is structured into three parts covering three scale levels. The first part 
assesses the overall village design and its components. Part two and three zoom in on one 
of its residential buildings representative for the village and assesses respectively the sports 
and residential zone. Each part is organised according to the four need categories and 
subdivided according to the distinguished goals and activities.
The design is assessed according to what extent an activity has been considered in the 
design process - indicated by [A] considered or [B] not considered – and to what extent 
the activity is supported by the offered performance(s) – indicated by [A] sufficiently 
supported; [B] moderately supported); [C] not sufficiently supported; or [D] unclear whether 
sufficiently supported (Table 7.1).  
To provide insight into how the scores relate to each other, colors are used. Table 7.1 
provides further information about the evaluation criteria. 

 

 

 
Consideration 

level  
Support 

level 
Color 
Code 

Definition and Critera 

 
Sufficient / 

good  
A 

 
 
 

GREEN 

The design (solution) reflects sufficient support which is
capable of meeting the need. The proposed design 
(solution) includes one or multiple strengths and few
(minor) weaknesses or deficiencies. As a result the 
design(solution) can be expected to result in satisfactor
performance. The design (solution) demonstrates a 
general / good understanding of the need. 

 

 

 

A 
 

 

 
 

Moderate  
B 

 
 
 

ORANGE 

The design (solution) demonstrates moderate support 
which may not be capable of meeting the user need. 
The proposal features both strengths and weaknesses / 
deficiencies. Collectively, the advantages and 
disadvantages could fail to perform satisfactorily.  
 
 

 
 

Unsufficient 
C 
 

 
 
 

RED 

The design (solution) demonstrates insufficient support
that will not be capable of meeting the user need. The 
design (solution) has one or multiple weaknesses and /
or deficiencies with minimal strengths. Collectively, the 
disadvantages are likely to result in unsatisfactory
performance. The design (solution) proposed indicate 
a lack of understanding of the user need. 

 

 

 

B 
 
 

Unclear  
D 

 
 
 

GREY 

The design does not provide sufficient insight to make
any concrete statements. The design is not detailed 
enough and/or further research is necessary.  
 
 
 
 

 

Table 7.1: Evaluation criteria



Building for athletes | A User Needs Analysis & Evaluation84

As an activity can be supported by different performances in varying degrees, the 
individual performances are assesses by means of a four-point rating scale indicated by 
[+] good; [+/-] satisfactory; [-] poor and [0] neutral. The latter applies if fhe design does not 
provide suffi cient insight to make any concrete statements. 
As not all performances are equally important, the qualifi cations do not equal the sum of 
the pluses and negatives. It is a well-considered decision based on the general ability of 
the design (solution) to support a certain activity. 
In case an activity is not or moderately supported, recommendations are given for 
improvement. In case it is not clear whether an activity is suffi ciently supported, points 
of attention are given to let it perform well. Also if an activity is suffi ciently supported, 
recommendations are sometimes given for further enhancement. 
At the end of each paragraph an overview is provided of the fi ndings. 

Limitations
Due to time and resources constraints, the design assessment has been executed only 
by the author / creator of the design. Due to the in-depth knowledge of the design, 
the designer is able to oversee and identify attributes of the design which others might 
overlook. Combined with professional knowledge and creative insight one is also able 
to identify possible other design solutions which, especially non-designers, may not have 
envisioned. 
On the other hand however, the designer may be baised towards one’s own creation 
which is something one has to guard against. Designers can get so involved in the process 
that one is not able to get a clear and objective judgement of one’s creation. One could 
be too critical of something that is good or one could also overlook an obvious problem. 
The fact is when working on something for a long time, and getting (emotionally) involved 
in the details, it becomes hard to see the whole objectively.  
However, because the design assignment already was completed months before 
the evaluation, the author / designer was able to judge it from a distance with a new 
perspective. Also, in some cases external resources (e.g. Building Regulations, research 
studies) have been consulted, especially regarding the physiological and functional needs. 
This enhances the reliability and comprehensiveness of the outcomes.  
However, if the research was to be replicated it would be benefi cial to set up an 
evaluation panel of 4-5 persons and compare their fi ndings. 
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7.2 Village

This paragraph assesses the urban design of the Olympic Village. Because the village 
has not been elaborated in detail, the design can only be assessed on a more basic/
conceptual level. 

7.2.1 Physiological needs

•	 Physical safety

Preventing sports injuries and illness beyond the normal demands of the sport  
Preventing injuries has been considered and largely supported [AA]. In creating a 
liveable sports environment with space for human exercise, the car has been banished 
underground with the entrances located on the southern border of each pier. With the 
ground level free of automobile traffi c, plaza-like spaces are created with less chance 
of traffi c injuries [+]. Especially after the Olympics this is of value. During the Olympics 
automobile traffi c in the residential zone is never allowed. Also, as discussed in chapter 2, 
Gehl (2010) argues that meeting places and playgrounds lead to increased community 
activity which can lead to higher degrees of experienced (and perceived) safety. 
In addition, as the site is surrounded by water and highly secured during the Games, it is 
hard to access which reduces the chances of terrorist attacks [+]. 

Figure 7.1: Urban design

1. Transport / Services Center
2. Olympic Plaza
3. Recreation Center
4. Dining Hall
5. Recovery / Wellness Center
6. Spiritual Center
7.Sports Analysis Center
8. Waterfront Park
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However, there are areas for improvement. Some performances have not been 
accounted for [AC]. Currently fall prevention measures are not provided around the edges 
of the piers to prevent people from falling into the water, which especially for children is 
unsafe [-]. A balustrade or gradually descending terrain could prevent this. 
On piers 1-4 there is not sufficient (walking) space around sports fields which could possibly 
lead to dangerous situation [-]. This should be adjusted. Make also sure that people and 
housing around sport courts are sufficiently protected from balls and other moving objects, 
for example through nets, vegetation or walls (fig 7.3-7.5).
Also the athletic loop, the main circulation route in the plan, is too small for multiple types 
of traffic [-] and should be broadened and divided into types of traffic (walking, running, 
cycling) in order to prevent traffic accidents. 
In addition, regarding the materialization it is unclear whether it is sufficiently supportive 
[AD]. For the pavement natural stone tiles are used, however exact specifications have 
not been made [0]. The surface of the tile determines the slip resistance. In general, a 
rough surface offers less chance of slipping than a smooth surface. This must be taken into 
account in the choice of the tile. 

Avoiding fire and burning
Avoiding fire and burning has not been considered on this level and in general not 
sufficiently supported [BC]. Because cars are not allowed on ground level and streets are 
not present, some parts of the plan are difficult to reach for fire trucks [-]. The athletic loop 
could in these cases be used as access route. For some piers also the plazas perpendicular 
to this route provide access to fire trucks. However, for those with narrow and crammed 
courtyard this is more of a problem. Especially the areas located inside the loop are difficult 

D E S I G N  A S S E S S M E N T           3

less chance of traffic injuries. Especially after the Olympics this is of value. During the 
Olympics automobile traffic in the residential zone is never allowed. Also, as the site is 
surrounded by water and highly secured during the Games, it is hard to access which 
reduces the chances of terrorist attacks. 
However, there are areas for improvement. Currently fall prevention measures are not 
provided around the edges of the piers to prevent people from falling into the water, 
which especially for children is unsafe. A balustrade or gradually descending terrain 
could prevent this. 
On piers 1-4 there is not sufficient (walking) space around sports fields which could 
possibly lead to dangerous situation. This should be adjusted. Make also sure that 
people and housing around sport courts are sufficiently protected from balls and 
other moving objects, for example through nets, fencing, walls or vegetation.
Also the athletic loop, the main circulation route in the plan, should be broadened 
and divided into types of traffic (walking, running, cycling) in order to prevent traffic 
accidents. 
In addition, for the pavement natural stone tiles are used, however exact specifications 
have not been made. The surface of the tile determines the slip resistance. In general, 
a rough surface offers less chance of slipping than a smooth surface. This must be 
taken into account in the choice of the tile. 

Fig. 7.2 Vegetation 

 

Fig. 7.1 Different types of traffic

Fig. 7.3 Nets - fences

Fig. 7.4 Walls

 

Figure 7.2:Different types of traffic

Figure 7.3: Protection: Vegetation

Figure 7.4: Protection: Nets - fences

Figure 7.5: Protection: Walls
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to reach by truck as well as hose, as the distance is too long. The best solution may be to 
create a separate (one-way) lane on the athletic loop which can only be accessed by 
accredited service providers; and providing a water access point in the areas located 
inside the loop.
Also, the underground parking garage, which runs over the full length of the piers, is not fi re 
proof [-] and should be divided into multiple fi re-resistant sections (compartmentalizing) to 
prevent fi re and smoke to spread through the whole garage. In addition, (big) openings 
in the plaza surface should be applied for the disposure of smoke and heat and as 
emergency exit. 

•	 Hygiene

Activities relating to personal hygiene
Activities relating to personal hygiene (using toilet, showering, washing hands etc.) have 
not been considered or specifi cally supported on the scale of urbanism [BC]. Currently 
opportunities for personal hygiene are lacking [-]. If the neighbourhood is going to act 
as a public sport facility after the Olympics, public rest and changing rooms need to be 
provided. For the indoor sports facilities these are integrated into the building, however for 
outdoor sports facilities these should be created separately. This can be done for each strip 
separately, or one centrally located.

Cleaning 
Cleaning has not been specifi cally taken into account in the design of the village and the 
plan is not detailed enough to make any concrete statements [BD]. It would be suffi cient 
to say that the public space should be kept clean and tidy and that maintenance should 
be carried out regularly to retain the appearance and durability. This should be taken into 
account in the choice of materials and street furniture.

•	 Thermal comfort

Avoiding (too) hot and (too) cold conditions 
Avoiding hot and cold conditions has not been considered on this scale level and the plan 
is not detailed enough to make any fi rm statements [BD]. Although besides the elaborated 
apartment building no concrete statements have been made regarding the other 
buildings on the site [0], the residences have also been envisioned to have a winter garden 
over the full height of the building that provides a buffer between inside and outside. 
Currently the outdoor sport facilities are exposed and not protected from the natural 
elements (sun, rain, wind) [-]. This will not always provide the best conditions for athletic 
performance. Therefore, during the Olympics but perhaps also afterwards the sports 
facilities, or perhaps the whole courtyards, could be roofed (with glass) to create a more 
pleasant climate all year round.

•	 Visual comfort

Having adequate illuminance levels 
Having adequate illuminance levels has not been of great concern.  While for piers 
5-8 adequate illuminance levels are likely proved [BA], it is unclear whether adequate 
illumance levels are provided for piers 1-4 [BD]. Some piers are quite narrow and close Figure 7.7: Roofed courtyards
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together which may result in houses receiving little sunlight. This should be investigated 
further [0]. If so, the piers should be widened as well as the spacing between them. Also 
no natural light is provided to the underground parking garage [-]. Openings in the plaza 
surface should be applied for this purpose (fig.7.7). However, to avoid noise and pollutated 
air from entering the ‘healthy’ sports zone the openings should be enclosed with glass (See 
need for air comfort p.89).
 
Avoiding light glare and directional light effects
Light glare and directional light effects have not played a significant role in the design 
and as no concrete statements have been made regarding materialization, it is unclear 
whether it is supported [BD]. However, when (a lot of) glass is used, as in the case of the 
elaborated apartment building, light glare due to reflections should be assessed. That 
most buildings are oriented south-east and north-west may be an advantage, as the solar 
load is relatively limited (+).  However, if light glare is present, less glass should be used or 
additional measures are needed, such as shutters or other light filters. 

Avoiding irrelevant visual stimuli
The urban plan is not detailed enough for the avoidance of irrelevant visual stimuli to play 
a significant role [BD]. No statement have been made regarding the materialization [0]. 
However, through sober design and material and colour selection, an environment could 
be created that has a pleasant unobtrusive modesty which allows athletes to focus. The 
exterior of the elaborated apartment building has this quality in terms of composition. The 
glass facades display sports activities which contributes to the overall ‘sports atmosphere.’ 
However, also irrelevant details are shown by the glass façade (different furniture and 
furnishings) which may be perceived as distracting [-].  

•	  Auditory comfort

Avoiding annoyance, irritation or discomfort due to noise 
Avoidance of discomfort due to noise has been considered as it is of great concern for a 
area that is surrounded by various sound sources.  In general, the design supports this need 
[AA]. Noise coming from the nearby A10 highway is blocked by a long building which acts 
as sound barrier for the whole area behind it [+]. Special attention should be given to its 
acoustic properties as well as its architectural properties as this particular location is not 
very attractive to reside. 
However the plan is not detailed enough to make firm statements [AD]. Although research 
should be done to determine the exact noise load on the area, also for the other buildings 
on the site acoustics will likely be of importance.  In the case of the apartment building a 
double glass façade is used to limit noise [+/-]. However, solutions with more acoustic mass 
would probably be more effective from an acoustic point of view. 

•	 Olfactory needs 

Ventillating 
The activity of ventilating has not been considered on this scale level as it is less applicable. 
The plan is not detailed enough to make firm statements [AD]. All buildings should have 
sufficient ventilation possibilities for the disposure of polluted air and the supply of fresh air. 
For the apartment building this is discussed in paragraphs 7.3.1 and 7.4.1. 

Figure 7.7: (Enclosed) openings in plaza 
surface (Underground parking garage in 

Katwijk aan Zee by Royal HaskoningDHV)
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However, for the underground parking this has been overlooked [BC]. Currently the 
underground parking receives little fresh air. Therefore ventilation measures should be 
applied to ventilate the parking level. However, this should not undermine the advantages 
of excluding car traffi c from ground level in terms of air quality, noise and appearance. 

•	 Air comfort / quality

Maximum uptake of oxygen, minimum uptake of air pollutants (oxides, particulate matter, 
ozone) and comfortable air humidity. 
The maximum uptake of oxygen and minimum uptake of air pollutants have been 
important design priorities, especially for a location surrounded by industry, a highway and 
multiple railways. The plan offers positive support [AA] by means of a car-free zone which 
signifi cantly reduces air pollution from vehicles [+]. As stated before, this polluted air should 
also not be coming from the underground parking garage. Also, as for thermal comfort, the 
houses on the site have been envisioned to have a wintergarden over the full height of the 
building with plants cleaning and moisturizing indoor air [+].
However, although considered, on an urban scale no further statements can be made as 
the plan is not detailed enough [AD]. Besides the water front park, no concrete statements 
are made regarding greenery [0]. Extensive greenery and vegetation should be used 
on the ground and on buildings (green walls / roofs) for the accumulation of particle 
matter. For the placement of vegetation and their roots, account should be taken of the 
underground parking garage. Sedum matting only requires a few centimetres of substrate, 
while at least 70-80 cm root space is needed for trees. 
In addition, titaniumdioxide (TiO2) infused building materials could be used to clean the air 
(Donnelly et al., 2016). 

•	 Physical rest

Sitting / lying down
Sitting or lying down has not particularly been considered or supported [BC]. Currently 
seating possibilities are lacking. However, the environment with a collection of sport fi elds 
and grand views over the water invites one to do so. Therefore seating opportunities should 
be provided around sport courts, for example through a seating (and sport) area slightly 
sunken in the ground or integrated in nearby buildings. Gradually descending stairs towards 
the water would provide a relaxing spot to rest. In addition, street furniture (benches,chairs) 

Figure 7.6: Although not elaborated in detail, 
the houses on the site have been envisioned 
to have a wintergarden over the full height of 

the building
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should be added for people to rest on.
Particular attention should be given to the long building along the A10 highway which 
acts as a sound barrier for the area behind it. If an athlete’s accommodation is close to a 
loud street, his/her rest may be disturbed day and night. Therefore measures are needed 
regarding noise control.

•	 Physical support

Equalizing the negative effects of intensive training on the body
Equalizing the negative effects of intensive training on the body has been considered and 
is well supported through the provision of the recovery and wellness Center [AA]. This facility 
will accommodate a therapeutic center and other complementary structures , such as a 
spa, a wellness center, physiotherapy and polyclinic. However the building is not detailed 
enough to make firm statements [AD] and should be elaborated further. 
Especially the athletic loop on the site could be used for regenerative runs after a work-
out(active recovery) [+].

•	 Physical fitness /  health

Playing sports
Playing sports in terms of health relates in particular to the non-elite athletes using the 
site after the Olympics. For this group the visibility aspect of sport is extra importance for 
encouraging them to participate. The village supports this activity during and after the 
Olympics by providing a variety of (outdoor) sport spaces, including basketball, tennis, BMX 
and volleyball [AA]. During the Olympics a high quantity of courts is required for training, 
however after the Games this amount could be reduced to provide more space for other 
neighbourhood activities.  

Consuming proper nutrition and hydration
The activity of consuming proper nutrition (eating) has been considered and is well 
supported through the provision of the Dining hall with a capacity of 5,000 seats [AA]. 
The building has not been elaborated enough to make any reasonable comments [AD]. 
However, a restaurant with a healthy ‘vibe’ (juice bar, greenhouse, use of natural materials, 
etc) may also stimulate healthy food choices. Besides the Dining hall other casual dining 
places should be created.
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Figure 7.2: Evaluation table of the 

physiological needs 

Summary physiological needs | Village
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Figure 7.2: Evaluation table of the 

physiological needs (continued)
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Figure. 7.7 Recreation Center in silo-building

7.2.2 Social needs

•	 Social fun

Joining group activities
Joining group activities have been considered and, in general, suffi ciently supported [AA]. 
On an urban scale, this includes playing sports on the various sports venues of the residen-
tial zone [+]. The addition of a spectator stand or other seating area would turn playing 
sports in an even greater social event. 
Also the waterfront park offers an appropriate setting for carrying out social activities, e.g. 
walking, jogging, lounging [+]. A concrete landscaping plan has not yet been developed. 
If partly left as open space, it could also be used as festival terrain. 
The dining hall and casual dining places also provide opportunities for social contact [+].
In addition, the Olympic Village Plaza (International Zone) provides a recreation center, 
envisioned to be located in the former silos-building [+]. The building could accommodate 
a cinema, library, (Olympic) museum, nightclub, shops or a combination of these. 
However, the facilities are not detailed enough to make any fi rm statements [AD] and 
should be elaborated further. 

•	 Direct social contact in the public domain

Playing sports
See social fun. As discussed in chapter 2, Gehl (2010) and Coalter (2005) argue that play-
grounds and meeting places can provide opportunities for meaningful interaction and 
community cohesion.

Participating in social activities 
See social fun

Giving or receiving aid
No particular spatial properties have been considered for giving or receiving help. How-
ever, it is partly supported [AA] by the provision of (car-free) meeting places and public 
playgrounds which enhance street activity and make one more noticeable in case of 
emergency [+].  
However, regarding accessibility of aid services such as ambulances and the fi re brigade 
the plan does not provide suffi cient support [AC]. As discussed earlier, fi re services, and to 
a lesser extent police and ambulance services, may be hindered in reaching the site [-]. 
Therefore the athletic loop, as well as the access route to it, should be made accessible at 
all times, for example by providing a separate (one-way) lane on the athletic loop which 
can only be accessed by accredited service providers

Showing and watching
The visibility-aspect of today’s sport has been one of the main design principles which has 
been suffi ciently supported by providing centrally placed sport venues [AA]. However, 
watching sports has not been suffi ciently taken into account and is not suffi ciently 
supported [BC].  Prominently integrating this activity in the design would functionally as 
well as architecturally have added more value, for example by making seating stands part 
of the surrounding buildings. Substantial changes are needed for this in terms of size and 
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Figure 7.8 field sunken in the ground with steps 

and hills as inviting seating possibilities

layout.  

Meeting new people
Meeting new people has been considered and is largely supported [AA] by the provision 
of plaza-like spaces and sports facilities, which are inviting for urban and neighbourhood 
activities and likely to increase meaningful community interaction [+]. However, providing 
attractive gathering areas for spectating have not been provided [AC]. By providing 
(attractive) seating / lounging areas around the sport courts social contact would be more 
promoted. 
In addition, the park [+], dining places [+], and recreation area [+] provide, potentially, 
suitable opportunities for meeting people. However, the facilities are not detailed enough 
to make any firm statements [AD] and should be elaborated further.

•	 Indirect social contact in the public domain

Making phone calls
No particular spatial properties have been considered or provided for making phone 
calls [BC]. As stated earlier, seating possibilities are lacking [-]. However the public domain 
should provide sufficient seating / lounging possibilities inside and outside for carrying out 
this activity. 
In addition, all ICT facilities should be available in all public facilities for carrying out this 
activity [BD]. 

(Wireless) internet browsing (social media, email)
No particular spatial properties have been considered for internet browsing [AC]. Seating 
possibilities are lacking [-]. The public domain should provide sufficient seating / lounging 
possibilities inside and outside for carrying out this activity. 
Also should all ICT facilities be available for carrying out this activity [BD].  

•	 Affiliation

Being part of a team
As a ‘global village’ with athletes from over the world sharing the same background, the 
Olympic village itself represents considerable affiliative value. Being part of the experience 
intrinsically creates a bond among them. Also after the Games the village may foster 
community cohesion. As discussed above, Gehl (2010) and Coalter (2005) argue that 
playgrounds and meeting places can provide opportunities for meaningful interaction and 
community cohesion [+]. 
Further, as discussed in chapter 4, the built environment could contribute to group cohesion 
through expressing group identity. This will be further discussed among the psychological 
need for self-expression. 

Team building activities
No particular spatial properties have been considered or provided for team building 
activities. However, the various parks, dining areas and leisure spaces potentially facilitate 
this. However the plan is not detailed enough to make firm statements [AD] and should be 
elaborated further.
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Having discussion meetings
Having discussion meetings has been considered and supported through the provision of 
the Sports Analysis Center [AA]. The facility is envisioned to provide all services for reflection 
and discussion. This entails meeting rooms (with whiteboard, beamer), NOC offices, Chef 
de Mission offices and storage spaces. However, the building is not detailed enough to 
make any firm statements [AD] and should be elaborated further.

•	 Privacy

Having a private spot
Having a private spot has been considered and supported in the location and layout 
of the plan [AA]. During the Olympic Games, the residential zone is only accessible for 
athletes, staff and accredited guests. Here, athletes can shut themselves off from the gaze 
of media and fans. A clear subdivision of zones facilitates this [+]. 
Although the site is located in close proximity to the city centre, the surrounding water 
makes one feel disconnected at the same time which adds to the feeling of privacy [+]. 
The waterfront park, which is only accessible via one bridge and planted with excessive 
greenery, is also an ideal place to retreat oneself [+]. 
However, it has been overlooked that during the Olympics athletes should be able to train 
in private without being overseen or overheard by opponents [AC]. Therefore the sport 
spaces should offer a lot of privacy which currently is lacking due to the openness and 
the combination with housing [-}. However, because after the Olympics the privacy of 
these spaces is of less concern and visibility may even be desired, for the duration of the 
Olympics temporary measures could be made, for example by creating (temporary) sport 
pavilions. However, as some courtyards are already quire narrow and cramped, some piers 
should be widened or the courts should be lifted above the ground.

Table 7.3: Evaluation table of the social needs 

Summary social needs | Village
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Table 7.3: Evaluation table of the social needs 

(continued)
 




  
 












  
 









  
 












 








  
  
 








  


  
  
 
























  


 








  
 
















  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

7.2.3 Psychological needs

•	 Psychological safety (feeling safe)

Social control
Social control has rather been a matter of intuition than explicit design criteria but is largely 
supported [BA]. As the site is surrounded by water controlled accessed of people and 
goods during the Olympics is supported [+]. The biggest asset is the provision of (car-free) 
meeting places and public playgrounds which stimulate community street activity and 
makes the village more inviting and safe in terms of perceived security (and actual safety) 
[+]. However the public space is not detailed enough and should be elaborated in more 
detail to make any firm judgements [BD]. Details such as trees, plantings, furnishings and art 
are highly decisive for creating a pleasant environment to reside.
In addition, especially during the Olympics, all technical facilities should be available for 
surveillance equipment which provides an additional sense of security (as well as real 
security) [BD].
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Preventing insight 
Preventing insight has been considered for the duration of the Olympics and the design 
provides positive, although moderate, support for this [AB]. The surrounding water creates a 
natural barrier from the outside world, preventing unwanted insight [+/-]. However, screens 
or other measures will be necessary to block out any views from across the water. 
For piers 1-4 it is unclear whether (internal) insight is sufficiently prevented [AD]. They are 
quite narrow and close together which may result in houses overlooking each other, and 
the loss of privacy. This should be investigated further [0]. If so, the piers should be widened 
as well as the spacing between them. 

Warning others
No spatial properties have been considered for warning others. However, as in line 
with social control, the design provides positive support through [BA] the provision of 
playgrounds which foster community street activity and enables people to warn others in 
case of calamities [+]. 

Experiencing a pleasant ambiance
Experiencing a pleasant ambiance has not specifically been considered in terms of safety 
but has rather been intuitive. A warm and comforting environment fosters feelings of safety. 
The playgrounds [+], park [+], canals [+] and surrounding water [+] offer great potential. 
However, as stated earlier, the plan is too abstract to make any firm judgements [BD]. The 
human scale should be introduced to break up and soften the built environment, such as 
trees, plantings, furnishings and art are highly decisive for creating a pleasant environment 
to reside.  
Lastly, the architectural evolution of most major cities is the result of a series of accidental 
layers, things building upon other things without thoughtful arrangement. In many instances 
this creates a lack of order, which, in turn, creates visual conflict. Cluttered or incoherent 
design can often cause feelings of disorientation and insecurity. Through consistent imple-
mentation of the sports theme – right down to every architectural detail – visual conflict 
and contradiction could be eliminated. In doing so, an environment is created that is 
pleasant, friendly and reassuring.

•	 Psychological safety (being safe)

Safe storage of personal belongings
Safely storing personal belongings has not been considered or specifically supported on 
the scale of urbanism [BB]. Public locker (rooms) have not been designed or indicated for 
that use [-] and need to be provided. For the indoor sports facilities these are integrated 
into the building, however for outdoor sports facilities these should be created separately. 
This can be done for each strip separately, or one centrally located.

•	 Self development

Pursuing excellence (peak experiences)
Pursuing excellence has been considered and supported by providing the conditions 
which allows someone to pursue excellence. These physiological, social, psychological and 
functional conditions are described throughout this chapter [AD].
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Practicing hobbies
The practicing of hobbies has been considered and sufficiently supported [AA] by offer-
ing facilities for practicing a variety of indoor and outdoor sports including BMX, volleyball, 
basketball and tennis [+]. The other (car-free) public spaces also support other activities like 
fishing, jogging and sailing [+]. 

•	 Variety in sensory experience

Seeing different visuals 
Variation in visual input has been considered and envisioned but not yet implemented 
[AD]. The harbour piers have their own sports theme: BMX, tennis, basketball, etc. and are 
envisioned to vary in terms of architectural typology and urban spatial languages, creat-
ing a varied neighbourhood experience [+]. For example, the hilly terrain of the BMX track 
could also be reflected in the architecture of the buildings (Fig. 7.10). However, the urban 
plan is not detailed enough to make any concrete statements and should be further elab-
orated [0].  

•	 Aesthetics

Experiencing spatial beauty 
Experiencing beauty has been considered but difficult to objectively assess as beauty is a 
subjective and personal experience [AD]. However, to let it perform well attention should 
be given to several parameters determining aesthetics, namely: order and form – har-
mony between buildings; views – beautifully framed (panorama) views;  expression –space 
markers / symbolgy / ornamentation / detail /  accent of urban landscape and skyline 
(landmarks); entrance/approach – how the area reveals itself to the visitor; color and light 
– choice of color to reflect aesthetic sensibility, quality of natural light an important visual 
factor; water – proximity to water and possible interplay; geometry – form and relationships 
of angles, lines, curves, etc.; human scale – how each individual would use space and 
how they would feel in it. In general, the design scores relatively well with regard to these 
criteria [AA]. The plan represents a harmonious whole with well-balanced proportions and 
arrangement of elements [+]. The site offers spectacular views over the Ij River, especially 
from the Waterfront Park [+]. However the sport courts of piers 2 and 4 offer few lookouts 
to the water (canals) [-] and should be adjusted. Special attention should be given to the 
aesthetic properties of the building along the A10 highway as this particular location is not 
very attractive to reside, for example by transforming the highway-area in front of the build-
ing into a park (Fig. 7.9) [0].  
The plan contains of a certain hierarchy of elements [+] with the axis of Dining Hall, Reco-
very/Wellness Center, Spiritual Center and Sports Analysis Center to occupy, quite literally, 
a central position in the plan. As the 9-stories apartment buildings on pier 6 are the highest 
buildings in the plan they act as important landmarks. Also the former silo-building from 
1952 and the highway building with its length of 300 meters are remarkable structures. 
As the site is located on an ‘island’ and lies free around its perimeter, the area gradually 
reveals itself [+]. Currently, the only entrance is on the west side [-], however a pedestrian 
and cyclist bridge is recommended on the east side to connect directly to the city center. 
The human scale is most evident in the banishment of cars from street level [+].  Free of 
automobile traffic, pedestrian and cyclist activities are accommodated and encouraged. 
The human scale is also present in the use of different and small-scale building typologies 

Figure. 7.9 Olympic Sculpture Park in Seattle 

by Charles Anderson Atelier.
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(2, 3 and 4 storey buildings) [+]. In addition, the different piers with distinctive urban charac-
ters subdivide the area in smaller sub-areas which adds to the human scale of the design 
[+]. However, this should be elaborated further. For example, in the BMX neighbourhood 
the roof of the buildings could mirror the slopes of the BMX track (Fig. 7.10). This way every 
neighbourhood will have a distinct character. 

Experiencing beauty of athletic performance
The design has considered the beauty and grace of sport and positive, although moder-
ate, support is provided [AB] by  integrating playfi elds in the residential zone, allowing the 
inhabitants / spectators to behold the artistic value of sport (theatre view). However, more 
interesting / exciting building typologies could be created. 
Outisde the house, spectating has been insuffi ciently supported [AC]. Therefore, (more 
solid) seating solutions should be provided around sport courts. Also, the courts should be 
presented in a stimulating, and exciting way, e.g. through landscaping. However the public 
space is not detailed enough to make any fi rm judgements on this [AD].
In addition, the higher-order concept of sport in terms of sporting behaviour that tran-
scends winning, has not been particularly considered [BC] but could be supported through 
displaying motivational sayings and slogans (e.g. ‘Winning you do together’) for example 
through brickwork. 
 

•	 Cognition 

Seeking deeper knowledge of one’s sport and oneself
Seeking deeper knowledge of one’s sport and oneself has not been considered. However, 
the design offers positive support for this [BA] through the provision of sports courts. Sport 
courts are places for developing cognitive competencies, like perception, attention, and 
concentration [+]. Also, the provision of (car-free) meeting places and public playgrounds 
stimulate knowledge exchange through enhanced social relations [+]. 
The Sports Analysis Center is envisioned to provide spaces for discussion and instruction, 
including all amenities (e.g. whiteboard, beamer). However, the building is not detailed 
enough to make any fi rm statements [BD] and should be elaborated further.
In addition, a (small) library would stimulate people to seek knowledge [0]. The former silo 
building / Recreation Center could for example accommodate this. Also should all ICT fa-
cilities be available for gaining knowledge through browsing the internet (E-learning) [BD]. 

Fig. 7.10: Concept image of BMX 

nieghbourhood with curved roof
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•	 Fun / leisure inside the village

Playing sports in a stimulating, challenging, and exciting way
Playing sports in terms of leisure has naturally been considered and is supported during 
and after the Olympics [AA] by providing a variety of indoor and outdoor sport spaces [+], 
including BMX, basketball, volleyball and hockey. In the further elaboration of the plan, the 
playgrounds should be presented in a stimulating, and exciting way, for example through 
landscaping.   
Not sufficient support is provided regarding the functionality of the courts [AC]. Although 
sufficient for non-professional leisure practice, for professional use during the Olympics the 
courts lack professionalism in terms of functionality and comfort. That the courts are not 
roofed may be particularly problematic as it makes one dependent on weather conditions 
[-]. This is further discussed among the functional needs (paragraph 7.2.3).

Watching sports 
Watching sports has been considered and supported through integrating the sport courts 
into the residential zone with the houses overlooking them, creating informal spectators 
and engaging residents with sport on a continual basis [AA]. However, spectating has 
neither been sufficiently considered nor supported around the fields [BC]. Standard street 
furniture could be placed around the fields, but a more solid design solution in the form 
of integrated seating areas would be more inviting and appealing to use, for example 
sunken in the ground or integrated in the façade or roof of a nearby building. However, this 
requires substantial changes in terms of size and layout.  

Practicing non-sports leisure activities
Other non-sports leisure activities have also been considered but, although potentially 
supportive,  the urban plan is not detailed enough to make any concrete statements [AD]. 
The Olympic Village Plaza (International Zone) provides a Recreation center, envisioned 
to be located in the former silos-building [0]. The building could accommodate a cinema, 
library, (Olympic) museum, nightclub, shops or a combination of these. After the Olympics 
the functions should attract a large audience from the wider community.
Also the waterfront park offers an appropriate setting for carrying out leisure activities, 
e.g. walking, jogging, lounging, but further elaboration is needed [0]. The dining hall and 
casual dining places also provide opportunities for a relaxing stay but further elaboration is 
needed [0].
Also should all ICT facilities be available for allowing (wireless) internet browsing (social 
media, shopping, gaming) [0]. 

Figure 7.11: Seating integrated in roof of 
building (Flint House by Skene Catling De La 

Pena)
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•	 Avoiding stress(ors), feeling calm

Relaxing
The activity of relaxing has been accounted for in the design and is particularly supported 
by the Recovery / Wellness Center which accommodates spa and wellness facilities with 
indoor pool, semi-outside whirlpool, therapeutic massage rooms, sauna and hammam. 
However, the building is not detailed enough to make any firm statements [AD] and should 
be elaborated further. 
Relaxing also relates to the need for fun / leisure, as just discussed. In addition, with 
greenery holding potential stress-reducing properties (Dijkstra, 2008; Beukekom et al., 2012), 
the village should contain plenty of greenery. Besides the water front park, no concrete 
statements are made regarding greenery [AD]. This may include trees and plants but 
for example also green walls and roofs. For the placement of vegetation and their roots, 
account should be taken of the underground parking garage. Also water has shown to 
have stress-reducing properties (ibid.)and is an important feature in the design [+]. 

Avoiding irrelevant stimuli
Allowing athletes to concentrate on their primary activities has been considered and 
found in supporting the daily routine of athletes which is dictated by a number of moments 
for eating, training, recovering, analysing, relaxing and sleeping. However, this has 
been moderately executed [AB]. The original idea of placing these associated facilities 
directly on the athletic loop would have been stronger than the current central facility 
axis perpendicular to the athletic loop. However, as the latter has the advantage that 
the walking distances between the functions are shorter the former has been rejected. 
However, as the concept is not used to its optimal potential, this should be reconsidered.
Further statement can not be made as the plan is not detailed enough [BD].  However, 
through sober design and material and colour selection, an environment could be created 
that has a pleasant unobtrusive modesty which allows athletes to focus on their sports.
In addition, a coherent (sports-theme) design could avoid visual conflict and contradiction 
which may also contribute to this.

Meditating / praying
Practicing a religion or belief has been considered and is supported by the Spiritual Center 
[AA]. The facility has only been indicated and further elaboration is therefore required [AD]. 
However, its location with views over the water and Olympic stadium offers great potential 
for creating a place where one can honour something, whether it is a religion or oneself. 
For further elaboration of the building, different beliefs should be investigated. 
In addition, the Waterfront Park could also be used for this purpose. 

Massaging and other body treatments
As already discussed for the need for physical support, massaging and other body 
treatments have been considered and supported by the Recovery / Wellness Center 
which accommodates spa and wellness facilities with indoor pool, semi-outside whirlpool, 
therapeutic massage rooms, sauna and hammam [AA]. However, the building is not 
detailed enough to make any firm statements [AD] and should be elaborated further. 
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•	 Competence

Focusing on personal progress and improvement (ego orientation) 
Focusing on personal progress and improvement has not specifically been considered 
and the village does not offer particular spatial attributes for this [BC]. For addressing this 
need, a climate should be created in which demonstrating mastery and learning are 
valued above demonstrating superiority and beating others. Spatially this means creating 
a casual, playful and comforting environment, for example through the use of color, warm 
materials and the use of sayings and slogans (e.g. ‘Winning means you’re doing better 
than you’ve ever done before’). 

Demonstrating competence
Demonstrating competence has not particularly been considered. However, the 
integration of sports facilities in the neighbourhood allows people to demonstrate their 
competence [BA]. Currently, seating has not been particularly provided which is not very 
inviting to spectators [BC]. A spectator stand would be more inviting and appealing to use 
and allow athletes to demonstrate their competence to a greater audience. 

Avoid demonstrating incompetence
Avoid demonstrating incompetence has not been considered nor supported [BC]. 
The open spaces also display people’s incompetence, which especially for beginning 
amateurs could provide discomfort and let them hold back [-]. Therefore people should 
be able to play in private, for example through more privately situated playgrounds, 
vegetation or adjustable panels. 

•	 Prestige, promotion, respect and reward

Demonstrating social status and success
Demonstrating social status and success has not been taken into account in the design. 
However, partly associated with demonstrating competence, it is supported [BA] by the 
open visual connection between the courts which allows people to show competence 
and receive credits from others for it [+]. However, as stated above, a spectator stand 
around the field would enhance this. 
In addition, a ‘Wall’or Walk of fame’ with names of winners carved into tiles would bring 
even greater recognition and reward to the athlete (Fig.7.12). 

•	  Esteem (active and passive)

Experiencing a positive self-image
Experiencing a positive self-image has not been considered and is difficult to enforce. 
The village does not offer any particular spatial attributes for this [BC], however the built 
environment could help building it by focusing on personal progress and improvement 
(mastery climate) instead of winning (performance climate). A more playful arrangement 
of sport courts, use of colors and graphics, warm materials and sayings and slogans (e.g. 
‘Winning means you’re doing better than you’ve ever done before’) would contribute to 
express this philosophy. The combination with dwellings may also contribute to this informal 
atmosphere. However, this will likely mainly apply to (younger) non-elite athletes. For 
Olympic athletes this is less applicable. 
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Figure 7.12: Walk of Fame

Coping with observer pressure
Coping with observer pressure has not been considered but is moderately  supported [BB]. 
Although the open, visual connection between the training venues allows the athlete 
to get used to the prying eyes of spectators [+], this may not always be desirable [-] . 
Therefore people should be able to play in private, for example through more privately 
situated playgrounds, vegetation or adjustable panelling. 

Receiving credits and acceptance for efforts and competencies 
Receiving credits and acceptance for efforts and competencies has not been considered. 
However, in the same line with demonstrating social status and success it has been 
moderately supported [BB] through the open visual connection between sports venues, 
allowing people to receive credits from others [+]. However, as stated above, a spectator 
stand would enhance this. In addition, a ‘Wall’ or ‘Walk of fame’ would bring even greater 
recognition and reward to the athlete. 

Responding to failures
Responding to failures has not specifi cally been considered. However, the creation of a 
warm and soothing environment in which one can relax and forget one’s sorrows may 
contribute to this. The design has moderately succeeded in this [BB]. The village with variety 
in typologies and urban spatial languages has a friendly and comforting character [+], as 
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apposed to monotonous area with little variations. The potential stress and pain-reducing 
properties of greenery (Dijkstra, 2008; Beukekom et al., 2012) could also be used for this 
purpose with plenty of vegetation around and on buildings [0]. However, currently no 
concrete statements are made regarding greenery [AD]. 
The creation of a mastery climate instead of a performance climate, as stated above, also 
applies to this.  

•	  Autonomy

Being in control of one’s actions
Being in control of one’s actions has been considered. It is supported by the car free 
zone [AA], allowing increased freedom of movement for pedestrians, without any traffic 
interference [+]. However, for motorists it could also be perceived as containment of 
freedom [-]. As for the creation of an optimal sports climate the former is more important, 
the latter has been rejected. 
In addition, the concept of supporting and expressing the structured and routine way of 
living of athletes may be convenient and pragmatic, but it also has a certain compelling 
force which undermines one’s autonomy [-]. Because currently the facilities are not placed 
directly on the athletic loop this is not the case. However, this could also be seen as a flaw 
from the point of supporting their daily routine. 

Being in control of one’s thoughts 
Being in control of one’s thoughts has not specifically been considered. It goes without 
saying that every user should be free in their thoughts and believes as long as others are 
not negatively affected by it. Practicing a religion or belief is supported by the Spiritual 
Center and Waterfront Park [BA]. However both have not been sufficiently elaborated to 
make any concrete statements [AD].
Social conducts like Freedom of speech and thought could be conveyed through 
graphics and words (e.g. ‘Respect,’ ‘tolerance’) or more subtly through the general spatial 
appearance, i.e. a ‘social environment’ evokes social behavior. The visual connection 
between spaces is an example of this. 
 

•	 Psychological support

Practicing a religion or belief
See need for avoiding stress, feeling calm

Visualizing 
Mental visualizing, the process of creating a mental image of what you want to happen or 
feel in reality, has not been considered in the design. The built environment could stimulate 
this by making the visualizations more ‘real.’ Imagining such scenarios can include any of 
the senses. They can be visual (images and pictures), kinesthetic (how the body feels), or 
auditory (the roar of the crowd). The village supports this by offering panoramic views on 
the Olympic stadium which creates a stronger mental image of the scene [+]. However, 
in general, it has not been optimally supported [BC]. More could be done to evoke 
certain feelings.  For example, a certain monumentality characterised by grand staircases, 
dramatic lighting (‘clair-obscure’) and dramatic perspectives evokes feelings of victory, 
success and glory which allows athletes to feel more like a winner. For example, in the 
iconic scene in the 1976 film Rocky, in which Sylvester Stallone’s character runs up the steps 

Figure 7.13: Rocky (1976)
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of the Philadelphia Art Museum, looks back at the city and raises his arms in victory at the 
top is a good example of how architecture could enhance certain emotions. Also light has 
this quality of evoking empowering feelings , especially ‘clear-obscur. 
Simulating a stadium atmosphere could also contribute to this, for example by creating 
building typologies with integrated seating stands (Fig.7.14).
Adding angles and strong lines provides a sense of movement which could have an 
energizing effect. Lastly, using Olympic symbolism could be mentioned. Especially the rings 
have strong intrinsic value for most athletes, which could foster their imagination (Fig.7.15). 
Also non-elite athletes may derive motivation from this.

Conducting confidential conversations
Conducting (confidential) conversations has roughly been considered and is supported by 
the Sports Analysis Center [AA]. However, as the facility has only been indicated any firm 
judgements cannot be made [AD]. Further elaboration is therefore required. Visual and 
acoustic privacy are important in the creation of it.  

Figure 7.14: Stadium typology

























    


 












  
  




 















  
 






  




 









 





  
  




  
 









  

































  

Table 7.4: Evaluation table of the 

psychological needs 

Summary psychological needs | Village
Figure 7.15: Use of Olympic symbolism 
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Table 7.4: Evaluation table of the 

psychological needs (continued)
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Table 7.4: Evaluation table of the 

psychological needs (continued)
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psychological needs (continued)
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Figure 7.16: Athletic loop through buildings

Figure 7.17: The routine way of living 

implemented on a smaller scale

7.2.4 Functional needs
 

•	 Structure and routine

Following a sequence of events
The structured and routine way of living of athletes has been considered and used as ur-
ban concept, which is a positive and valuable design feature [AA]. However, it has been 
moderately implemted [AB]. Supporting and expressing the structured and routine way 
of living could have been stronger. For example, by placing the facilities in chronological 
order  (i.a. eating - raining - recovering - analyzing - relaxing) upon the athletic loop (Fig. 
7.16), and showing these mitigation patterns by a dynamic faade that opens and closes 
accordingly, the routine is better supported and expressed than the current central facility 
axis perpendicular to the athletic loop. However, the enormous scale of the Olympic Vil-
lage may be a limiting factor. As this concept may function better on a smaller scale the 
plan could be divided into multiple sub-zones (Fig.7.17)
Also, no indoor walkways are provided between functions which is inconvenient, especially 
during bad weather conditions [-]. This should be provided. In addition, the daily routine 
of athletes and non-athletes are not synchrone. Therefore, a solution should be created in 
which the spatial routine remains valuable after the Olympics have ended, for example by 
combining the sports facilities with non-sports facilities. This should be further elaborated.   

•	 Comfort / convenience

Experiencing a certain level of comfort
Experiencing comfort / convenience has been considered and supported [AA] in the fi rst 
place by integrating training facilities into the residential zone [+]. During and after the 
Olympics residents are able to play sports in the comfort of their own neighbourhood, in-
stead of a remote sports park. 
In addition, the urban concept in which functions are organized chronologically (eating, 
training, recovering, analysing, relaxing, etc) allows athletes to increase their focus and be 
in control of all their daily actions [+/-]. Any interference with their training regime has the 
potential to steal their focus. As discussed above, adjustments should be made as it is not 
functioning to optimal potential [+/-]. The indoor connections between functions are miss-
ing. Especially the sports-related functions training, analysing, recovering should be closely 
connected (fi g.7.18).
However, the layout of pier 6 offers less support [AC]. Currently the indoor sports courts are 
divided over four separate (apartment) buildings on pier 6 [-]. It would be more effi cient 
and functional if these four buildings share the (indoor) sports facilities, for example by 
clustering them or connecting them. This would greatly enhance the performance of the 
indoor sports zone in terms of capacity and effi ciency, which will be shown to be problem-
atic in paragraph 7.3. However, this means the current design should be totally revised. 
Also, as discussed earlier, the outdoor sport facilities are currently exposed and not pro-
tected from the natural elements (sun, rain, wind) [-]. This will not always provide the best 
conditions for athletic performance. Therefore, the sports facilities, or perhaps the whole 
courtyards, could be roofed (with glass) to create a more pleasant climate all year round.Figure 7.18: Training, analyzing, recovering 

closely connected. Ref: Proposal for Library TU 

Delft by Jo Coenen
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•	 Carrying out Daily Sports Activities 

Training
Playing sports in terms of functional properties has been considered and is supported 
[AA] by providing suffi cient (outdoor) sport courts [+]. However, although suffi cient for 
non-professional leisure practice, for professional use during the Olympics the courts lack 
professionalism in terms of functionality and comfort [-]. That the courts are not roofed may 
be particularly problematic as it makes one dependent on weather conditions. Therefore, 
during the Olympics but perhaps also afterwards the sports facilities, or perhaps the whole 
courtyards, could be roofed (with glass) to create a more pleasant climate all year round.
The actual conditions of the training courts should be tested to the requirements set by the 
different Sport Federations [0]. 

•	 Carrying out DDA (Daily Domestic Activities)

Daily (grocery) shopping
Daily (grocery) shopping has been considered and supported by the Village Plaza where 
the shops are located, e.g. a supermarket, drug store, hairdresser, fl orist, dry cleaning, and 
post offi ce. If fi nancially feasible, some of these shops should remain after the Olympics. The 
plan is too abstract for further statements [AD] and should be further elaborated.    

Figure 7.19: Connected buildings 3D sketch

Figure 7.20: Connected buildings section 

sketch
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•	 Service 
Using services
Using services has been considered, particularly for the duration of the Olympics. All ser-
vices, i.e. the ‘Resident centre service,’ ‘Language services’, ‘repair centre’ and ‘NPC 
(National Paralympics Committee) services’ – are located in one building, combined with 
the Transfer Mall. The plan is too abstract to make any further statements [AD]. However, as 
most are only temporarily needed, the facilities should be easily (dis)assembled.

•	 To store

(Safely) storing equipment and belongings 
Storing belongings for short periods has not been considered or supported on an urban 
scale [BC]. 
Possibilities for storing belongings have not been designed or indicated for that use [-]. For 
the indoor sports facilities locker (rooms) are integrated into the building, however for out-
door sports facilities these should be created separately. This can be done for each pier 
separately, or one centrally located.
For storing sports equipment and attributes no provisions have been made either. People 
are encouraged to bring their own gear. One central location for rentals and reservations 
should be provided. 
In addition, storage space for cleaning and gardening equipment are missing [-] and 
should be provided for each pier.  

•	 To access

Accessing the village
The activity of accessing the neighbourhood has naturally been considered and well sup-
ported [AA]. During the Olympics athletes and staff enter the Village by car or bus through 
the Transport Mall on the west side of the Village, or by boat on the south side. Others have 
to pass through multiple access points before entering the Olympic Village. The Operation-
al Zone located on the ‘Vlothaven’ south of the Coenhaven is used for this purpose. One 
has to pass through the International Zone first before entering the Residential Zone which is 
only accessible for athletes, staff and accredited guests.
After the Olympics the neighbourhood is also accessed in from the west. Slow traffic has 
direct access to the residential zone [+]. Cars should be parked in the underground parking 
space with the entrances located on the southern border of each pier. From there, indoor 
and outdoor elevation points lead to ground level.
A pedestrian and cyclist bridge is recommended on the east side to connect directly to 
the city center. This is currently not provided [-]. 

Accessing the village from the perspective of service providers has not been considered 
[BC]. As motorized vehicles are not allowed in the residential zone, supplying goods (food, 
drinks, etc), disposal of goods (trash) and other services will be difficult [-]. Without sacrific-
ing the urban concept, the best solution may be to make an exception for service provid-
ers. For this a separate (one-way) lane on the athletic loop needs to be created which can 
only be accessed by accredited service providers. 
Currently, the bridges between the piers have the same height as the piers because the 
running track should be at the same level its whole course in order to simulate a real run-
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ning track. This means that there is very little space between the bridge and the water 
surface. As a result boats can not go underneath it [-]. For inhabitants to reach their house 
by boat, the bridges should be heightened but without causing differences in height of 
the running track. This could be solved by heightening the plazas over the full length of the 
piers with 1,5 -2,5 meters (see fi gure 7.20). Another advantage of this is that there will be less 
built underground which is very diffi cult and expensive at this location and scale.

   

•	 Cognition   

Being familiar with the environment (wayfi nding) 
Wayfi nding has been considered and generally well supported by the design [AA]. The 
neighbourhood has an orderly and simple layout, creating a sense of clarity which is easy 
to navigate [+]. To strengthen the recognisability of the spaces, each pier has its own sports 
theme and building typology [+]. Their distinct characters should be further enhanced by 
using different materials, colors and design features. 

Intuitively interpreting building components (affordances)
Affordances have not specifi cally been considered and have rather been intuitive. As the 
urban design has not been elaborated in such small detail (e.g. door knobs) affordances 
are considered in terms of spaces evoking certain spatial practices. 
For example, relaxing should be evoked by a comfy, cozy space. The courtyards and 
plazas should therefore contain plenty of vegetation and seating options with nice views.
As already discussed among the need for psychological safety, cluttered and 
incoherent design can cause feelings of disorientation and insecurity. Through consistent 
implementation of the sports theme – right down to every architectural detail – visual 
confl ict and contradiction could be eliminated and feelings of disorientation avoided. 
However, at the same time, the sub-areas should have a distinct quality which is 
recognizable. The devision in different urban strips may contribute to this.

   Figure 7.20: Heightened plazas



Building for athletes | A User Needs Analysis & Evaluation114


    


  
 










  
















  
 






 






 












































  
 




  
 




















 



  




  
  
  










  




  
  
  









  





  
  
 






















  
 






  












 







Table 7.5: Evaluation table of the functional 

needs (continued)

Summary functional needs | Village



Building for athletes | A User Needs Analysis & Evaluation 115




















 






 


















  
  






  
  
  
  
















 








































Table 7.5: Evaluation table of the functional 

needs (continued)



Building for athletes | A User Needs Analysis & Evaluation116

7.3 Sports Zone apartment building

This paragraph assesses the (public) sports zone of the apartment building. The area is indi-
cated in grey in fi gure 1.

7.3.1 Physiological needs

•	 Physical safety

Preventing sports injuries and illness beyond the normal demands of the sport  
Preventing (sports) injuries and illness has not specifi cally been considered and several 
spatial attributes have been overlooked [BC]. When explicitly taken into account more 
attention should be given to the hardness and smoothness of the sport fl oors [0]. A special-
ist sports fl oor is the critical element in providing a comfortable and safe place in which to 
play sport. These fl oors should be shock-absorbing and slip resistant in order to prevent inju-
ries. Especially for the swimming pool space, anti-slip is required. 
Care should be taken to ensure that there are no dimensional confl icts with the court mark-
ings and the safety requirements. However, most sport spaces are small; they provide insuf-
fi cient free space around the fi eld which could possibly lead to dangerous situations [-].
Generally, the higher the level of play, the more space that is required for the safety zones 
and other margins around the playing area. Therefore, the rooms should be enlarged (see 
functional needs par.7.3.4). In the tennis spaces balls could dangerously bounce against 
the walls [-]. The clear runback space must be exclusive of netting or canvas draped clear 
of the back walls to prevent balls rebounding.
The spaces for basketball on the ground fl oor and handball on the sixth fl oor are less suit-
able as sports space as they are not surrounded by walls which causes balls to hit inatten-
tive people as well as the walls of the residences [-]. Nets, (glass) walls or relocation should 
be considered. 
The sports spaces may also be used for some non sports purposes but the primary function 
of safety requirements should not be compromised.

Volleyball

Basketball

Gymnastics

Li
ft

Cafe / Restaurant

Changing room Changing room

Kitchen

Toilets

Wintergarden
Entrance

Figure 7.21: Ground fl oor plan
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Avoiding bumping, stumbling, falling, and tripping  
Bumping, stumbling, falling, and tripping hazards have rather been a matter of intuition 
than explicit design criteria of the dwelling. Some measures have been the result of 
standard safety precautions  such as a balustrade along the stairs and landing to prevent 
people from falling over the edge [+]. They are self-evident [BA]. 
Others have been overlooked [BC]. The polished concrete floor finish of the corridors may 
result in unsafe situation in terms of slipping, especially when wet [-]. Therefore slip-resistant 
measures are necessary, for example an anti-slip coating. In addition, the swimming pool 
area is not directly connected to the changing rooms [-]. This should be adjusted to avoid 
wet people walking through the building and leaving wet traces. Further attention should 
be given to this.

Avoiding fire and burning
Avoiding fire and burning has moderately been considered and sufficiently supported by 
the construction [AA]. The precast concrete of the internal construction is fireproof when 
properly constructed and combined with the right insulation and paneling on walls and 
ceilings — it can limit a fire’s ability to spread between rooms [+]. A fire-resistant coating 
should be applied to the external structural steelwork [+/-]. However, some aspects are 
insufficiently supported [AC]. Especially the fire safety of the atrium is a critical issue due 
to the open connection between the sports spaces [-]. This may cause fire and smoke to 
spread rapidly. Because a physical boundary between the atrium and the dwellings is 
missing this is of extra concern. Therefore, the compartmentation should be reconsidered. 
In addition, the stairs are not surrounded by fire resistant walls which makes them very 
vulnerable [-]. Also, no second means of egress is provided [-]. The second means of 
egress should be at an appropriate distance from the first means of egress so that if a fire 
is blocking access to one there will still be access to the other. This could for example be 
located in the wintergarden(s). In addition, provision should be made for the monitoring of 
fire and security systems.

•	 Hygiene

Activities relating to personal hygiene 
Activities relating to personal hygiene have naturally been taken into account and 
generally well supported [AA]. Male, female and (unisex) accessible toilets are provided, 
however the quantity and distribution of toilets is very limited [-]. The toilets are only located 
on the ground floor, which is very inconvenient for people on the upper (eight!) floors. 
Therefore, the toilet capacity in terms of quantity and distribution should be expanded. 
The total toilet provision should be calculated on the likely maximum occupancy of the 
building.
The activity of washing has been considered and is supported by providing (open) showers 
in both male and female changing rooms. The capacity in case of an open shower room 
would be sufficient [+/-]. If for privacy reasons shower cubicles are preferred, the capacity 
should be expanded. Ideally, a proportion of cubicles is provided for male and female 
customers who may prefer privacy. An additional bath could be provided for taking (ice) 
baths.  The activity of washing feed has not particularly been considered nor supported. 
However, the showers also allow this activity to occur [+/-]. A bath or foot bath would be 
preferable however. 
Washing facilities for disabled people have not been accounted for [-].They should be 



Building for athletes | A User Needs Analysis & Evaluation118

available for independent use by someone using a wheelchair. As the changing room 
should be large enough for wheelchair teams, disabled provision incorporated in the 
general changing areas is recommended. The open bench changing allows use by 
disabled people. Showers should be fitted with fold down seats.
Sinks are provided in the changing rooms and toilet spaces. In the accessible toilet and 
changing room a wheelchair accessible sink should be available.
The activity of washing clothes and equipment has not been considered. Although the 
changing room could be used for this, in terms of hygiene and convenience, a separate 
space would be preferable which is currently lacking [+/-]. Especially, if the the internal 
changing will also serve external (grass) pitches, direct access to and from the field and 
boot cleaning facilities are necessary. 
Technical facilities are not mapped [0] They should be available for enabling activities for 
which electricity is required (shaving, blow-drying, etc.)

Preparing food
The activity of preparing food has not been considered in terms of hygiene but well 
supported [BA]. The enclosed restaurant kitchen prevents that food scraps and bacteria 
will spread further than the cooking area [+]. In addition, the kitchen is equipped with 
sufficient work area which allows food to be prepared in an organised way [+]. The kitchen 
and its components should be easy cleanable [0]. 

Cleaning / Housekeeping 
Cleaning has not been specifically taken into account in the design, but is supported 
[BA] by the smooth concrete floor surface which is easy to clean [+] (as discussed earlier 
additional measures are necessary w.r.t. slip resistance). In the ‘wet’ spaces also the 
walls should be executed with a smooth surface finish [0]. In the further elaboration and 
materialization of the plan, high quality, robust and easily cleaned materials should be 
used to give an immediate and lasting impression of hygiene and cleanliness [0]. The 
use of strong colours add to a bright and clean appearance. Also, small corners are to 
be avoided. Currently a storage room for cleaning equipment is lacking [-] and should 
therefore be provided.

•	 Thermal comfort

Avoiding (too) hot and (too) cold conditions 
Avoiding hot and cold conditions has been of concern during the design. The building 
contains a lot of glass causing it energetically to be a weak link. The façade of the sports 
zone is oriented to the north-east and south-west. While the former hardly receives any 
direct sunlight and therefore causes heat loss, the latter receives plenty of direct sunlight 
and therefore causes (too much) heat gain. This has been quite effectively solved [AA] by 
creating wintergardens on both sides. They provide a thermal buffer zone between inside 
and outside, regulating internal climate conditions such as temperature and humidity and 
balancing out extremes [+]. However, because the south facades does not contain any 
blinds, it is likely to cause too much heat gain which will be transmitted to the inner spaces 
[-]. Therefore sun shading on this side of the building are advised, for example through 
screens, blinds or ‘hanging gardens’.  
Insufficient account has been taken of thermal requirements of the various sports diciplines 
[AC]. A heating system that gives an overall minimum temperature range of 12 to 16° C will 

Figure 7.21: extensive internal greenery

Figure 7.22: Printed glass, Vertigo TU/e
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satisfy most users. However, temperatures of up to 20° C may be required for less physically 
intensive sports where participants may be static for periods of time. Therefore a heaing/
cooling system is needed that has fast response times in order to be adaptable to the 
needs of different user groups. This should be further elaborated. Also could vegetation be 
used on the building exterior (green walls / roofs) for reducing the surface temperature.
 

•	 Visual comfort

Having adequate illuminance levels
Having adequate illuminance levels has been of great concern. In fact, it has been 
one of the main design principles. The large glass façade(s) provides plenty of natural 
daylight that penetrates deep into the building [AA].Traditionally sports halls have tended 
to exclude natural light and been illuminated with artificial lighting only. In this way, it is 
possible to control the internal lighting environment, which is important for playing sports. 
However, if appropriately designed and integrated, daylight can contribute significantly 
to the occupants’ sense of well-being and to creating an atmosphere which can add 
to the enjoyment of play [+]. It is generally believed that daylit sports halls are more 
likely to encourage year round use but only if it does not distract from the task in hand 
(sportscotland.org.uk). In addition, daylight, if properly designed into a sports hall, and well 
controlled, can also offset the energy consumption associated with artificial lighting. 
However, this need is not optimally supported [AC] as insufficient account has been taken 
of lighting requirements of the various sports diciplines [-]. The illuminance required in a 
sport building depends on the type of sport and playing level, where higher playing levels 
demand higher lighting levels. For example, badminton, basketball and volleyball allow 
moderate levels of daylight, while badminton, gymnastics and table tennis have strict 
advice against the use of daylighting. For recreational purposes, a daylit hall might be 
acceptable to players - if correctly designed. However, club level and above will probably 
require any daylight to be blacked-out. However, useful, controllable daylight is currently 
lacking [-] and should be provided through screens, screen printed glass, blinds, shutters, 
curtains or other shading product.
Further research is necessary to calculate and judge the exact illuminance levels of 
different parts of the building [0] through computer visualisation, shaded perspectives and/
or scale models.
Advice on illuminance levels is provided by the relevant professional body and this should 
be followed when designing specialist facilities.
In general, it is advisable to design the lighting to meet the requirements of badminton as it 
is particularly sensitive to appropriate lighting. If the criteria for badminton have been met, 
then for most recreational and training standards of play the majority of other sports needs 
will generally be satisfied too.
The floor-to-ceiling heigh windows over the full width of the spaces aim for high illuminance 
levels on all surfaces. Uniformity should be high to prevent fluctuations in brightness 
from one part of the sport space to another. Vertical illuminance should be even as the 
shuttlecock needs to be visible at height. Currently the atrium is interrupted by the handball 
field on the fifth floor [-]. If the atrium runs the full height of the building, the rooflight could 
also provide light to the lower levels which adds to the uniform daylight distribution and 
atmosphere. 
Regarding artificial lighting it is unclear whether it is sufficiently supported as it has not been 
accounted for in the design [AD]. Good lighting strategies benefit from a combination of 
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natural lighting and artificial lighting. The success of a scheme (aesthetically, functionally 
and in terms of energy efficiency) will rely on these being well integrated. It is very impor-
tant to blend the transition between daylight and artificial light. This can be achieved by 
using lamps of similar colour temperature to daylight to illuminate ceiling voids and walls. 
In the sport spaces the lights should be projected from balls and other moving objects.  

Avoiding light glare and directional light effects 
Light glare and directional light effects have also played a role in the design, but have 
been insufficiently supported. All sporting activities are prone to suffer from sunlight access. 
Badminton has the greatest requirement for glare free lighting because players spend a 
great deal of time looking towards the ceiling, following high level shots of a small, fast 
moving shuttlecock. Therefore, daylight in a sports hall must not contain any direct solar 
component. 
Eastern and western sunlight - when the sun is at its lowest angles – is mostly blocked by the 
residential blocks [+]. On the north and south side, because of the recessed position of the 
sport spaces, direct sunlight is supposed to be avoided while allowing a natural diffuse light. 
However, this is effective only when the sun is high in the sky.  In winter, the sun is low in the 
sky all day and will enter a building despite any overhangs if adequate shading is not pro-
vided. Therefore the southern sport spaces are (likely) not sufficiently protected from direct 
southern sunlight [-]. Therefore solar protection should be used, for example through more 
extensive vegetation (‘hanging gardens’), screens,  screen printed glass, blinds, shutters, or 
other shading product.
The recessed sport spaces on the north side of the building lie so deep that they are less 
affected by the already scarce sunlight coming from this direction [+]. No additional meas-
ures in terms of light glare are necessary on this side. 
Artifical lighting design has not been elaborated and therefore unclear whether sufficiently 
sypported [AD] 
For looking up glare control is also critical for artificial lighting.  Athletes should not be blind-
ed by bright lights, for example through protecting light fittings with translucent covers.
Particular care must be taken when arranging the layout of the luminaires. For badminton 
spaces, the lights must be placed outside the area of the courts (the decrease of uniformity 
must be counteracted by increasing the number of luminaires). This avoids players having 
to look up directly into the lights 
In order to avoid glare reflective finishes (walls, floors, construction elements etc) should 
be avoided. Wall and floor finishes should be matt. Thought should be given to providing a 
ceiling as bright, or brighter, than other surfaces. Daylighting should be integrated into this 
scheme. 
Artificial lighting should be parallel with the length of the court but outside the boundary 
lines to avoid glare. 

Avoiding poor color rendering
Color rendering has not been considered. However, it is supported [BA] by the large glass 
façade(s) and partition walls providing adequate natural daylight for accurate color 
display [+/-].  Daylighting has excellent colour rendering and colour appearance char-
acteristics. However, direct sunlight should be avoided as bright sunlight can distort colors 
and cast dark shadows. Measures are required on the south façade for this, as discussed 
above. Additional artificial lighting is needed both during the day and in the evening.   
Combined lighting requires lamps with a colour temperature of about 4000K, to match 

Figure 7.23: Light glare
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daylight, and these should be screened from view to avoid glare and direct comparison 
between daylight and a bare lamp. Fluorescent lighting is recommended to match 
the daylight. Fluorescent lighting is less prone to glare problems and can be integrated 
successfully with daylighting because of their good colour matching
The lighting design needs to consider the colours and reflectances of the hall, and vice 
versa, so that areas such as ceilings are illuminated correctly

Avoiding irrelevant visual stimuli
The avoidance of irrelevant visual stimuli has been considered and supported [AA] through 
the use of sober materials (concrete, steel, and glass) and the absence of colors [+]. 
Colour in a sports hall has to be carefully considered, as it will affect the playing ability and 
comfort of occupants.The colors that are seen are all the natural colors of the materials: 
concrete, glass, lime, metal and wood.  This allows athletes to focus on the game. The 
entrances to the sport spaces are located at the side and not at the back of the court, so 
that people using it do not distract players [+].Also, the glass walls run full height which is 
convenient as horizontal changes in color/material cause visual obstruction 
However, the design contains several possibly distracting factors which can hinder athletic 
performance [AC]. Colour schemes should be of sufficient contrast to prevent balls, 
shuttlecocks, etc from ‘disappearing’. The white walls of the adjacent dwellings may be 
distracting for some sports [-]. For example, if white color shuttles are used for badminton, 
any darker colour but yellow and white should be used for the walls.Please note that it 
should not be distracting either (e.g. bright green, blue, red). Consult the guidelines of the 
respective sport federations for the used color code.
Walls and ceilings should not have strong patterns. Also, windows need to be designed 
to avoid strong visual patterns appearing from reflected sun on roof structure and other 
elements. This should be assessed further. 
The glass walls of the sports spaces display distractions from external movement of people 
[-]. Window coverings, translucent parts or windows at high level e.g. clerestories (potential 
source of glare)  minimise the risk of distractions.

•	 Auditory comfort

Avoiding annoyance, irritation or discomfort due to noise 
Avoidance of discomfort due to noise has been considered as it is of great concern for a 
sports building. The building performans relatively well regarding external noise [AA]. The 
wintergardens act as (acoustic) buffer for external noise coming from the surrounding area, 
allowing the inwardly located spaces to be more tranquil [+]. 
However, internally moderate support is provided [AB]. Due to the open basketball and 
handball court and the open connection between the floors, the building is likely to be 
noisy [-]. This does not necessarily have to be a problem as it creates a lively atmosphere, 
however, it should remain within limits. Communication and concentration should not 
be affected by it. By acoustically isolating the basketball and handball court from the 
surrounding space improvement could be made. This should be elaborated further. 
In addition, the glass walls of the other sport spaces may not be totally sound proof, 
especially when hit by balls at speed [+/-]. Sound absorbing glass is therefore required. Also, 
curtains could be applied to deaden noise. 

Figure 7.24: Glass wall with translucent parts

in the form of silhouettes
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Avoiding (flutter) echoes
Avoiding (flutter) echoes has not been considered and unclear if sufficiently supported 
[BD]. Further (acoustic) research is needed for determining these values. However, due 
to the many open connections between spatial components, the building may act like 
a resonance box [-]. This causes a lot of noise disturbance, especially for others needing 
silence for concentration. 
In addition, the hard surfaces or concrete and glass tend not to have good sound 
absorbency properties and results in sound being repeatedly reflected from the various 
surfaces. This is exacerbated by the size and rectangular shape of sport spaces [-]. This may 
cause poor speech intelligibility, high background noise levels and increase stress for users. 
The problem can be avoided through acoustic design that integrates sound absorbent 
materials into the ceiling and/or walls such as acoustic panels and baffles. As they are very 
determinative for the appearance of the interior space they should be carefully designed. 

•	 Olfactory needs  

Ventilating 
The activity of ventilating has only been considered in terms of natural ventilation which 
is sufficiently supported [AA]. The double skin façade and wintergardens work as an extra 
layer for preheating air as well as for ventilating hot and used air [+]. The sport spaces are 
directly connected to the wintergardens which allows direct disposure of pollutated air 
and supply of fresh air [+]. However, in the design the opening of windows is used for this 
which increases noise [-]. Also, conflicts arise with some sports because of the internal air 
movement which can be generated by open windows [-]. Therefore, a better solution 
might be ventilation through an under-floor distribution system providing air through grilles in 
the floor at low velocity to a space. The used rib-floor system would be suitable for this. 
Currently the atrium is interrupted by the handball field on the fifth floor [-]. For ventilation 
reasons it would be better if the atrium was one continuous ‘chimney’ that runs the full 
height of the building. This would allow for the ‘stack effect’ to take place, in which cool 
air is drawn in from the outside and ventilated upwards through the central atrium of the 
building, providing natural ventilation and removing the need for mechanical aids. 
In theory, mechanical ventilation should not be needed except for the toilet and shower 
rooms However, natural ventilation has some disadvantages [-]. Natural ventilation 
makes it difficult to control the ventilation rate because of uncontrollable factors, such as 
speed and direction of wind. Also, there can be security concerns if natural ventilation 
depends largely on open window, In addition, natural ventilation can also bring polluted 
air into the building as the air is not filtered. 
Therefore, for creating an optimal indoor climate, the natural ventilation system should be 
incorporated with mechanical ventilation. Especially for the swimming area with a strong 
chlorine smell, mechanical ventilation is necessary. Interlocking natural ventilation and 
heating/ mechanical ventilation will improve efficients.

Cleaning
The activity of cleaning for fulfilling this need has been overlooked and could be supported 
through some little adjustments [BB]. Especially for a sports facility it is it is also important that 
the building is regularly cleaned. The building contains a lot of glass and should be washed 
frequently to remove surface dirt [-]. The external façade may benefit from a self cleaning 
glass coating which keeps itself free of dirt and grime. 

Figure 7.25: Stack effect
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The two-storey high ceilings as well as the higher placed windows of the sport spaces are 
poorly accessible on the inside which creates dust accumulation and spread of harmful 
dust in the atmosphere , which adversely affects the health of athletes. To prevent this, 
the inside of windows should be accessible from the corridors, for example by inward 
opening windows. Cleaning the ceilings will remain diffi cult as the sports require high 
ceilings. However, because the voids of the sport spaces are surrounded by corridors as 
well, cleaning the ceiling should be possible [+/-]. Currently, the sport spaces are only 
surrounded on three sides. For the best reachability, the sport spaces should ideally be 
surrounded on all four sides by a corridor, which means than an additional corridor should 
be created on the side of the wintergardens.  
In addition, the exposed concrete ceilings should have a smooth fi nish causing dust to 
adhere poorly to its surface. 
Sports halls are open for long hours, seven days a week and take heavy wear as a result. It 
is therefore important the surfaces have  durable and  easily maintained fi nishes.

•	 Air comfort / quality

Maximum uptake of oxygen, minimum uptake of air pollutants (oxides, particulate matter, 
ozone) and comfortable air humidity. 
The maximum uptake of oxygen and minimum uptake of air pollutants have been 
important design priorities, as it a crucial factor for athletic performance. The design 
provides positive support through [AA] the wintergardens. They function as the lungs of 
the building with plants producing oxygen, consuming CO2 and pollution and moisturizing 
the air [+]. However, the orientation of particularly the northern wintergarden may be 
problematic as it receives little direct sunlight [-]. This is not to say that plants will not be 
able to function there, although not as well as in sunlight.  The brighter the light, the more 
photosynthesis and the more oxygen a plant produces. Therefore, the northern and 
sourthern wintergarden should perhaps switch places as the northern one has a larger 
capacity which could be used to its maximum potential when oriented to the south. In 
addition, to maximize their capacity more (permanent) greenery should be added, for 
example through ‘green walls’ and mature trees and plants. Also could for this purpose 
titaniumdoixide (TiO2) infused building materials be used. Automatic controls and carbon 
dioxide or other types of detectors could be applied to achieve acceptable air quality. 
The distribution of the clean, oxygen rich air through ventilation has been discussed among 
the olfactory needs.

•	 Physical rest

Sitting / lying down
Opportunities for sitting/ lying down have been considered, but are in general not well 
supported [AC]. Only the ground and fi fth fl oor provide sitting opportunities. Here, more 
variety in seating options could be offered, especially in the restaurant. On the other fl oors 
(casual) seating places should be provided, preferably in the sport spaces themselves.
The building does not contain any opportunities for lying down [-]. Therefore lounging 
area(s) should be created, especially the restaurant/bar and wintergardens are suitable for 
this. 

Figure 7.26: Permanent vegetation through 

integrated planters
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•	 Physical support

Equalizing the negative effects of intensive training on the body
Equalizing the negative effects of intensive training on the body has not been considered 
on the scale of the apartment building.  Besides a (sports) swimming pool and opportunities 
for physical rest, the sport zone does not offer any spatial attributes for physical recovery 
[AC]. Integrating these services such as a physiotherapy, sauna and steam room in each 
residential building would be too expensive and superfluous. Therefore these facilities are 
located in the publically accessible Medical and Wellness Center located outside the 
building (see paragraph 7.2).
However, for less demanding activities such as massaging, the addition of multi-functional 
room(s) should be considered as it offers more convenience. 

Conducting (confidential) conversations
Conducting (confidential) conversations has not been considered for the public sports 
zone. No particular space is provided for such conversations nor do the walls of other spac-
es reduce noise to the level of absolute acoustic privacy. As stated above, multi-functional 
room(s) could be added for activities as massaging. The walls and floors should be sound-
absorbing and offer visual privacy. 

•	 Physical fitness /  health

Playing sports
Playing sports in terms of health relates in particular to the non-elite athletes using the build-
ing after the Olympics. For this group the visibility aspect of sport is extra importance for 
encouraging them to participate and promoting healthy lifestyles. The transparency of the 
building supports this by making sport more visible [AA]. Nevertheless, the building supports 
this activity during and after the Olympics by providing a variety of (indoor) sport spaces, 
including basketball, tennis, gymnastics and handball [+]. Although sufficient for non-pro-
fessional practice, for professional use during the Olympics the rooms lack professionalism 
in terms of size, capacity and general functionality [-]. This is further discussed among the 
functional needs (paragraph 7.3.3).

Consuming proper nutrition
The activity of consuming proper nutrition (eating) has been considered and is supported 
though the presence of a restaurant/cantine with closed kitchen [+]. More variety in seat-
ing options could be provided for consuming a meal [-]. The bar should preferably also be 
reachable from outside the restaurant itself (although in the current situation not adequate-
ly allowed by the basketball court). 
In addition, the wintergardens offer the possibility of growing vegetables and herbs which is 
not only healthy but also adds to the visibility of it [+]. 
On the upper floors drinking fountains should be provided for a quick drink or refill.
 
Having sufficient (night) rest
See need for physical rest (p.123)
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Table 7.6: Evaluation table of the 

physiological needs

Summary physiological needs | Sports Zone
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7.3.2 Social needs

•	 Social fun

Playing and exercising with others
Creating social capital has been a design goal and this is well supported by using sports 
as a means [AA]. The public sport spaces provide opportunities for people to play sport 
together [+]. Because of the open visual connection between the sport spaces people can 
see each other, talk to each other, and meet others, which enhances social contact [+]. 
As a result, the sporting activity acts as a collective catalyst and provides the potential for 
more personal contact. 
The addition of a spectator stand or other seating area would turn playing sports in an 
even greater social event [-]. However, as stated above, currently the spaces offer too little 
space for this.

Joining group activities
Other non-sport activities have been considered and, in general, sufficiently supported 
[AA] through the provision of indoor and outdoor sitting spaces which allow socializing 
with others. However, their capacity should be expanded.  Also the restaurant and bar 
provide opportunities for social contact [+]. However, it could be expanded through 
offering lounging area(s) with television, darts board and / or pool table. Also a separate 
(semi-public) ‘community-room’ could be created for this purpose. The sports spaces 
may also be used for some non sports purposes but the primary function should not be 
compromised.

•	 Direct social contact inside the public sports zone

Playing sports
See Social fun

Participating in social activities 
See social fun

Having discussion meetings
Having discussion meetings has not been considered and not supported [BC] on this 
scale level as this  activity is addressed in the nearby Sports Analysis Center [0]. However, 
multifunctional (meeting) rooms could be added for this purpose (as well), however this 
is possibly at the expense of the overall urban concept in which functions are organized 
chronologically. 

Giving or receiving aid
No particular spatial properties were considered for giving or receiving help in the public 
domain of the building. However, it is partly supported [AA] by the open connection 
between spaces which allows interpersonal contact with people in need of aid [+]. Also 
the reception desk on the ground floor is centrally located and easy to navigate [+]. A first 
aid room is lacking and should be provided [-] containing a sink or washbasin , a secure 
first aid cabinet and access for a stretcher. A clear space of 2.0 x 1.6 m is recommended 
as a minimum. It must also have direct or easy access to the building exterior and an 
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ambulance bay should be provided, remote from the main entrance. 
In addition, all technical facilities should be available for monitoring as well as acting in 
case of an emergency [0]. 

Showing and watching
The visibility-aspect of today’s sport has been one of the main design principles but has 
been moderately executed [AB]. The open, visual connection between spaces allows 
for people to see and being seen [+]. However, currently spectators can only watch from 
standing behind glass, as the sport spaces offer little space for spectators [-]. A spectator 
stand inside the sport spaces would  make it more inviting to watch, however to do this 
substantial changes need to be made in terms of size and layout.  Viewing of sports 
spaces and other activity areas provides added interest to the social content and assists 
in breaking down the cellular characteristics common to many older sports buildings.  
However, these benefits have to be reconciled with the privacy needs of some occupants 
so open galleries should be capable of being shut off and glazed screens must be fitted 
with window coverings, e.g. curtains or blinds (see need for privacy p.132).

Meeting new people
Meeting new people has been considered and is largely supported by the presence 
of sports facilities [+] and the visual connection between them [AA]. However, seating 
possibilities for spectating are lacking [-]. By providing seating / lounging areas inside and 
outside the sport spaces more social contact is promoted. 

Eating / Drinking
The activity of eating/drinking has been considered and sufficiently supported [AA] in 
terms of social contact. The centrally located restaurant / bar on ground floor acts as a site 
of socialization [+]. Because of the glass façade the restaurant/bar is clearly visible from 
the inside and outside, which attracts more people [+]. However, more variety in seating 
options could be offered.

•	 Indirect social contact inside the public sports zone 

Making phone calls
No particular spatial properties have been considered or provided for making phone 
calls [BC]. The sports zone offers few seating possibilities for conducting (confidential) 
conversations [-]. More private areas are needed for conducting confidential/private 
conversations. 
In addition, all ICT facilities should be available for carrying out this activity [0]. 

(Wireless) internet browsing (social media, email)
No particular spatial properties have been considered or provided for internet browsing 
[BC]. The sports zone offers few seating possibilities for (wireless) browsing [-] which should 
be provided. Also should all ICT facilities be available for carrying out this activity [0]. 

•	 Privacy

Conducting confidential conversations
Conducting confidential conversations has not been considered and is not adequately 
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supported [BC]. The glass partition walls of the sport spaces offer neither visual nor absolute 
auditory privacy [-]. Nor are there any other private spaces for conducting confidential 
conversations [-]. Sound absorbing glass and window coverings could be added for this 
purpose. However, even soundproof glass, or acoustical glass as it is also known, is not 
completely soundproof. Because during the Olympics athletes should be able to train 
in private without being overseen or overheard by opponents, total glass walls may 
not be the most practical solution, especially for a building which combines sport with 
housing. Solid walls with smaller windows are likely to perform better in terms of conducting 
confidential conversations. However, because after the Olympics privacy is of less concern 
and an open connection between spaces may even be desired, could for the duration 
of the Olympics temporary measures be made for example by adding insulation (panels) 
behind the glass. 

Having a private spot
Visibility has been one of the main design principles, however the privacy aspect has been 
insufficiently considered [AC]. The large floor-to-ceiling windows offer direct views into the 
building. Some people may feel uncomfortable by being totally exposed while working 
out, especially on the lower levels. Because of the slightly solar reflecting glass, the use of 
plants and the recessed position of most sport spaces direct insight from the street is limited 
[+].  However, the gymnastics and volleyball room on the ground floor are very exposed [-]. 
More extensive (permanent) vegetation, window coverings or relocation give more privacy 
to glazed accommodation. Internally, people have insight into the changing rooms from 
the central hall on the ground floor [-].  Entrances should be created that screen off views 
from circulation areas eg. a corridor. Also, currently (open) showers are provided in both 
male and female changing rooms [-]. If for privacy reasons shower cubicles are preferred, 
the capacity should be expanded. Ideally, a proportion of cubicles should be provided for 
male and female customers who may prefer privacy.
In addition, it has been overlooked that during the Olympics athletes should be able to 
train in private without being overseen or overheard by opponents. Therefore the sport 
spaces should offer a lot of privacy which currently is lacking due to the glass partition 
walls (if even present) and the combination with housing [-]. Therefore, window coverings, 
translucent parts or, more drastic, opaque parts should be applied. Because after the 
Olympics the privacy of these spaces is of less concern and an open connection between 
spaces may even be desired, could for the duration of the Olympics temporary measures 
be made, for example by adding insulation (panels) behind the glass. 

Storing personal belongings
Storing belongings has been considered and is supported [AA] by providing lockers in the 
changing room on the ground floor [+]. As they should be sufficient, no additional measures 
are necessary.

•	 Measure / compare with others

Competing
Competing has been considered and supported by providing facilities for competing in 
various sports activities, including basketball, badminton, tennis, fitness, and handball [AA].
However, as discussed in chapter 4, the heightened inter-individual comparison and rivalry 
among athletes (ego-involving sporting atmosphere) should undermine the sense that one 

Figure 7.27: Facade with more variety in 

transpareny
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is closely connected with others. In contrast, an emphasis on co-operation is fundamental 
to a task-involving environment. This will be further discussed among the psychological 
needs in the paragraph hereafter.  

 

 
 
 
    


 


















 






 



















  
  
 











  




  
 












  
  





  



 






  
 













  
 








  
 











  



















 










Table 7.7: Evaluation table of the social needs
Summary social needs | Sports Zone
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7.3.3 Psychological needs

•	 Psychological safety (feeling safe)

Social control
In creating a pleasant atmosphere, social control has rather been a matter of intuition 
than explicit design criteria. ). In general, the design provides positive support for this [BA]. 
The large windows allow maximum daylight [+] and views [+] into all appropriate spaces 
enhancing social control in the building (and neighbourhood) which fosters feelings of 
safety.  The reception is located close to the point of entry which allows close control over 
those entering the centre [+]. Also, the open, straight corridors with open visual connections 
to the atrium - as opposed to angular and confusing corridors – foster social control [+]. 
This could be enhanced by removing the handball court on the fifth floor and creating 
an atrium that runs the full height of the building, allowing visitors to perceive the entire 
building. Ideally, the information desk or bar on the ground floor is located in the centre 
of the atrium, creating optimal sightlines to the upper spaces and enhancing feelings of 
safety. However, as the dazzling height of one continuous atrium could foster feelings of 
unsafety, balustrades are not sufficient and additional measures are needed.  
In addition, all technical facilities should be available for artificial light and surveillance 
equipment [0] which provide an additional sense of security (as well as real security).  
However, safety and security should in the first place be achieved by design and not by 
reliance on CCTV.

Preventing insight 
Preventing insight has not been considered. The large floor-to-ceiling windows offer direct 
views into the building. Some people may feel uncomfortable by being totally exposed 
while working out, especially on the lower levels.  Therefore, all glazing, external and 
internal, must be fitted with window coverings. Because of the slightly solar reflecting glass, 
the use of plants and the recessed position of most sport spaces direct insight from the 
street is limited [BA].  However, the gymnastics room on the ground floor is very exposed 
[-]. More extensive (permanent) vegetation, window coverings or relocation should be 
considered.  
Internally, people have insight into the changing rooms from the central hall on the ground 
floor [-]. A corridor should be created to prevent this. Also, currently (open) showers are 
provided in both male and female changing rooms [-]. If for privacy reasons shower 
cubicles are preferred, the capacity should be expanded. 

Warning others
No spatial properties have been specifically considered for warning others. However, the 
design provides positive support for this [BA]. The atrium with its open visual connection 
between spaces [+] allows people to surveil the building and warn others when needed 
(See social control).  Also, the information desk on the ground floor is centrally located and 
easy to navigate [+]. 
In addition, should all technical facilities be available for surveillance and emergencies 
such as a telephone connection and alarm system [0].  

Experiencing a pleasant ambiance
Experiencing a pleasant ambiance has not specifically been considered in terms of 



Building for athletes | A User Needs Analysis & Evaluation 137

safety but has rather been intuitive. A warm and comforting environment fosters feelings 
of safety. The design supports this by being open and transparent. The abundance of 
natural daylight, creating a pleasant atmosphere during the day [BA]. In the evening a well 
balanced lightning plan should create a pleasant ambiance [BD]. Also, the café area is 
located close to the entrance foyer to enhance the welcoming ambience and to enable 
the centre to benefit from customer secondary spend [+].
However, regarding materialization insufficient support is provided [BC]. The use of harsh 
materials like concrete, glass and metal and the lack of color creates a rather cold 
ambiance [-]. The industrial feel in the space is softened by the use of vegetation [+]. To 
soften it up further color and materials like wood should be introduced  for creating more 
warmth.  Initially wooden window frames have been considered for the same reason. 
However for practical and aesthetic reasons this was changed to metal eventually. From 
the perspective of creating a pleasant ambiance, the wooden window frames may have 
been better after all. However, attention is needed regarding the durability as wood is 
more prone to damage from balls or other sports equipment. 

•	 Psychological safety (being safe)

Safe storage of personal belongings
Safely storing belongings has been considered and is sufficiently supported [AA] by 
providing lockers in the changing room on the ground floor [+]. They are meant for storing 
belonging for a short period of time. Storing for longer periods of time has not been 
facilitated and also not needed. No additional measures are necessary.

•	 Self development

Pursuing excellence (peak experiences)
Pursuing excellence has been considered and supported by providing the conditions 
which allows someone to pursue excellence. These conditions are described throughout 
this chapter [AD].   

Practicing hobbies
The practicing of hobbies has been considered and sufficiently supported [AA], although 
mainly sports related. The building offers facilities for practicing a variety of sports including 
basketball, badminton, tennis, fitness, and handball [+]. Although not particularly 
considered, the restaurant/bar also offers room for other (non-sports) hobbies such as 
watching TV, playing darts or pool [+]. Also a separate (semi-public) ‘community-room’ 
could be created for this purpose.

•	 Variety in sensory experience

Seeing different visuals 
Seeing different visuals has not been a goal in itself.  The design has not used any color, at 
least not added. The colors that are seen are all the natural colors of the materials: con-
crete, glass, lime, metal and wood [+/-].  However, for better support [BC], more could 
have been done with form, colors and textures to evoke certain emotions. For example, 
while feeling rounded surfaces have relaxing beneficial effects, jagged or angular edges 
makes people tense. A space with fewer variations in textures is more soothing, while a 
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space with more variation in textures is more energizing. Too many textures make a space 
chaotic, however. Using this potential could add more character to the building. Too many 
visual stimuli could be distracting though, especially for athletes. 

Touching different textures 
Touching different textures has not been a goal in itself. The used materials (concrete, glass, 
metal etc.) present themselves in their own beauty [+/-]. The concrete fl oor and ceiling will 
have another look and feel than the smooth glass windows. Here too, more could have 
been done to create a more varied environment [BC].

•	 Aesthetics

Experiencing spatial beauty 
Experiencing beauty has of course been considered, however as beauty is a subjective 
and personal experience it is diffi cult to objectively assess if the building suffi ciently meets 
this need [AD]. However, to let it perform well attention should be given to several param-
eters determining aesthetics, namely proportion, materialisation, view, light and shadow 
(non-utilitarian), detailing, and element of surprise. In general, the design scores relatively 
well with regard to these criteria [AA]. The building has a well articulated structure [+], the 
spaces are aesthetically and proportionally well balanced and exhibits no extremes in size 
or style (coherence) [+]. However, some spaces are a bit small but do have an appropriate 
shape for their purposes [+/-]. Also, the long, straight corridors might impart an institutional 
image [-]. The materialization is sober and has been consistently implemented [+/-]. The 
north façade offers panoramic views over the water [+]. The south façade allows the sun to 
cast its rays of light on the surfaces which allows a changing game of light and shadow to 
play out [+].  The hanging ‘sport bridges’ with open visual connections to the atrium create 
interesting spatial experiences which makes it aesthetically more pleasing [+]. Also the win-
tergardens provide a welcoming entrance and add an extra spatial dimension [+], alt-
hough with lush semi-tropical greenery and hanging gardens, they would have enlivened 
the interior more. 
The structural detailing is not refi ned enough to judge its aesthetic value [0]. This should be 
further elaborated with the same (minimal) approach.

Experiencing beauty of athletic performance
The design has considered the beauty and grace of sport and positive support is provided 
[AA] by emphasizing these high-order concepts of sports. Due to the open visual connec-
tion between the spaces, sport is displayed to others on the inside and outside (as opposed 
to the often heavy and oppressive character of sports centers) [+]. However, because the 
spaces provide no seating inside, the beauty of sport is not fully experienced in all its facets 
[-]. Therefore seating possibilities should be provided inside the sport spaces. 
In addition, the hanging ‘sport bridges’ adds an extra element of excitement to playing 
sports, which especially for non-professional athletes may be stimulating [+].  
The sober use of materials and colours allows athletes to focus and to let their actions be 
displayed in their purest form, without any distractions [+].
In addition, the higher-order concept of sport in terms of sporting behaviour that trans-
cends winning, has been expressed by the facade’s net structure. The net is an unhierar-
chical system in which all the parts perform equally and only together achieve stability. 
With this the facade symbolises the Olympic philosophy of equalty and fraternity. Further 

Figure 7.28: Sketch of a less monotonuous 
aesthetic through deviations in the facade

Figure 7.29: Motivational slogans displayed 
on walls
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this could be supported through displaying motivational sayings and slogans (e.g. ‘Many 
minds, one mission’). 

•	 Cognition 

Seeking deeper knowledge of one’s sport and oneself
Seeking deeper knowledge of one’s sport and oneself has not been considered. However, 
the design offers positive support for this [BA] through the provision of sports courts. Sports 
facilities offer the opportunity for developing cognitive competencies (perception, at-
tention, concentration, etc) [+]. For training, teaching / learning situations it is particularly 
important that the ambient noise levels are low and that verbal communication is easy. 
As discussed among acoustic comfort (p.121) sound absorbing glass is therefore required. 
Also, curtains could be applied to deaden noise. 
In addition, the open visual connections between spaces stimulates knowledge exchange 
through enhanced social relations [+]. Spaces for discussion and instruction are currently 
missing [-] and should be provided, including all amenities (e.g. whiteboard, beamer). Also, 
a small library or reading area with some books would stimulate people to seek knowledge. 
These spaces should contain sound-absorbing partition walls and floors. Also should all ICT 
facilities be available for gaining knowledge through browsing the internet (E-learning) [0].

•	 Fun / leisure inside the public domain

Playing sports in a stimulating, challenging, and exciting way
Playing sports in terms of leisure relates in particular to the non-elite athletes using the build-
ing after the Olympics. This activity has naturally been considered and is supported dur-
ing and after the Olympics [AA] by providing a variety of (indoor) sport spaces, including 
basketball, tennis, gymnastics and handball [+]. The hanging ‘sport bridges’ adds an extra 
element of excitement to playing sports, which especially for non-professional athletes may 
be stimulating [+].  
Although sufficient for non-professional leisure practice, for professional use during the 
Olympics the rooms lack professionalism in terms of size, capacity and general functionality 
[-]. This is further discussed among the functional needs (paragraph 7.3.4).

Watching sports 
Watching sports has been considered and supported through integrating sports facilities 
into a residential building with the houses overlooking them [AA]. The open, visual connec-
tion between spaces allows informal spectators [+].However, spectating has neither been 
sufficiently considered nor supported around the fields [BC].Currently spectators can only 
watch from standing behind glass, as the sport spaces offer little space for spectators [-]. A 
spectator stand inside the sport spaces would  make it more inviting to watch, however to 
do this substantial changes need to be made in terms of size and layout.  

Practicing non-sports leisure activities
Although not particularly considered, the restaurant/bar also offers room for practicing 
other (non-sports) leisure activities such as watching TV, playing darts or pool [+]. A small 
library or reading area with some books could be added to this. A separate (semi-public) 
‘community-room’ currently not provided [+/-] but could also be created for facilitat-
ing these activities. Also should all ICT facilities be available for allowing (wireless) internet 
browsing (social media, shopping, gaming) [0]. 
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•	 Avoiding stress(ors), feeling calm

Relaxing
The activity of relaxing has been accounted for in the design and moderately supported 
[AB]. It partly relates to the activity of leisure, as just discussed. In addition, with greenery 
holding potential stress-reducing properties (Dijkstra, 2008; Beukekom et al., 2012), the win-
ter gardens provide a great ambiance for a relaxing stay [+]. Especially on the upper fl oors 
lounging areas are lacking [-] which should be created for people to relax.  

Avoiding irrelevant stimuli
Allowing athletes to concentrate has been considered in the design. The avoidance of 
irrelevant stimuli has played a role in this and positive support is provided [AA] through the 
use of a double layered façade for reducing external sensory load due to noise [+]. How-
ever, internally sound-absorbing properties of the glass partition walls are lacking which 
may cause (internal) noise disturbance [-]. 
The building has a calm, orderly and simple setup of spaces, using geometrical shapes, 
creating a sense of clarity that allows one to focus [+]. However, the visual connection 
between spaces provides views to other spaces which may be distracting [-]. 
The use of sober materials (concrete, steel, and glass) and the absence of colours [+] allow 
athletes to concentrate and focus on the game. The detailing is not refi ned enough and 
should be further elaborated with the same (minimal) approach [0].  Any distraction due to 
different visuals, textures or sounds is to be avoided. 

Meditating / praying 
Practicing a religion or belief has not been considered on this scale level. Facilities for this 
activity are located in the publically accessible Religious Center located outside the build-
ing (see paragraph 7.3.3). The sports zone currently also does not provide the opportunity 
for carrying out this activity [BC]. A (multifunctional) room could address this need although 
it should not be intended solely for this.
 
Massaging and other body treatments
As already discussed for the need for physical support, massaging and other body treat-
ments have not been considered on this scale level and spatial attributes have not been 
provided for this [BC]. These facilities are located in the publically accessible Medical and 
Wellness Center located outside the building (see paragraph 7.3.3) [0]. As integrating these 
services within the dwelling would be very expensive and superfl uous, further improvements 
are not necessary.

Looking outside standing / sitting / lying down
Looking outside from a standing, sitting or lying position has been considered and is sup-
ported  [AA] through large glass facades on the outside and fl oor-to-ceiling windows on 
the inside [+]. This takes full advantage of the panoramic views from any position within the 
building. On the ground and fi fth fl oor the windows are framed by plants in the foreground. 
As discussed in paragraph 7.3.1 attention should be given to the visual needs.
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•	 Competence

Focusing on personal progress and improvement (ego orientation)
Focusing on personal progress and improvement has not specifi cally been considered 
and the building does not offer particular spatial attributes for this [BC]. For addressing this 
need, a climate should be created in which demonstrating mastery and learning are val-
ued above demonstrating superiority and beating others. Spatially this means creating a 
casual, playful and comforting environment, for example through the use of color, graph-
ics, warm materials and the use of sayings and slogans (e.g. ‘Winning means you’re doing 
better than you’ve ever done before’). The hanging ‘sports bridges’ and use of plants also 
connect to this. However, the sober material use and lack of color are rather formal and 
stiff [-]. For example, by placing the sports spaces in different (asymmetrical) positions, a 
more playful design is created (Fig. 7.30).

Demonstrating competence
Demonstrating competence has been considered and well supported [AA] by the open, 
visual connection between spaces which allows people to demonstrate their competence 
[+]. However, currently spectators can only watch from standing behind glass [-], as the 
sport spaces offer little space for spectators. A spectator stand inside the sport spaces 
would allow athletes to demonstrate their abilities to a greater audience. However this 
requires signifi cant changes in terms of size and layout.

Avoid demonstrating incompetence
Avoid demonstrating incompetence has not been considered and not explicitly supported 
[BC]. 
At the same time the open, visual connection between spaces also displays people’s 
incompetence, which could make people feel embarrassed and hold them back [-]. 
Therefore people should be able to play in private, for example through window coverings, 
translucent parts or, opaque parts. 
   

Figure 7.30: Asymmetrical position of sports 
spaces contributes to a casual, playful 
environment

Figure 7.31: Through semi-transparent wall 
parts the athlete could feel less exposed
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•	 Prestige, promotion, respect and reward

Demonstrating social status and success
Demonstrating social status and success has not been taken into account in the design. 
However, partly associated with demonstrating competence, the design offers positive 
support [BA] through the open visual connection between spaces, allowing people to 
show competence and receive credits from others for it [+]. However, as stated above, a 
spectator stand inside the sport spaces would enhance this (cheering crowd). 
In addition, a ‘Wall of fame’ - e.g. bulletin board, photos, awards, trophies -  would bring 
even greater recognition and reward to the athlete. 

•	  Esteem (active and passive)

Experiencing a positive self-image
Experiencing a positive self-image has not been considered and is difficult to enforce. The 
village does not offer any particular spatial attributes for this [BC], however the built envi-
ronment could help building it by focusing on personal progress and improvement (mastery 
climate) instead of winning (performance climate), for example through the use of colors, 
graphics, warm materials and sayings and slogans (e.g. ‘Winning means you’re doing bet-
ter than you’ve ever done before’). The hanging ‘sports bridges’ and use of plants also 
connect to this. However, the sober material use and lack of color are rather formal and 
stiff and should be softened [-]. 

Coping with observer pressure
Coping with observer pressure has not been considered but is moderately  supported [BB]. 
Although the transparency of the training venues allows the athlete to get used to the pry-
ing eyes of spectators [+], some may feel uncomfortable by it [-]. Especially for beginning 
athletes this may should be a more gradual process in which they are gradually exposed. 
This could imply that some sport spaces are more centrally located than others; that some 
are more transparent than others; that some provide spectator areas and others do not. 
However, as the building currently does not offer the capacity for this, this may not be feasi-
ble. Instead, a middle way should be sought between concealment and exposure. 

Receiving credits and acceptance for efforts and competencies
Receiving credits and acceptance for efforts and competencies has not been considered. 
However, in the same line with demonstrating social status and success, the design offers 
positive support [BA] through the open visual connection between spaces which allows 
people to receive credits from others [+]. However, as stated above, a spectator stand 
inside the sport spaces would enhance this. 
In addition, a ‘Wall of fame’ - e.g. bulletin board, photos, awards, trophies -  would bring 
even greater recognition and reward to the athlete. 

Responding to failures
Responding to failures has not specifically been considered. However, the creation of a 
warm and soothing environment in which one can relax and forget one’s sorrows may con-
tribute to this. The design has moderately succeeded in this [BB]. The winter gardens with 
lush greenery and large windows with endless views allows one to relax and gain perspec-
tive [+]. However, the sober material use of concrete, glass and lime offer not the warmth 
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and coziness like materials as wood do [-]. A more comforting atmosphere should be cre-
ated through the use of color and graphics, warm materials and the use of uplifting sayings 
and slogans (e.g. ‘No Victory without Failure’).

•	 Autonomy

Being in control of one’s actions
Being in control of one’s actions has been considered but moderately supported [AB]. The 
manually controlled windows allow users to regulate the temperature and ventilation of the 
space [+]. However, the amount of daylight and privacy can not be personally adjusted 
which conflicts with the need for autonomy [-]. Adding controllable window coverings 
would address this shortcoming. To enhance comfort, remote controls or sensors could be 
added. However this should not be at the expense of individual control. 

Being in control of one’s thoughts
Being in control of one’s thoughts has not been specifically considered or addressed [BC]. 
It goes without saying that every user should be free in their thoughts and believes as long 
as others are not negatively affected by it. Social conducts like this could be conveyed 
through graphics and words (e.g. ‘Respect,’ ‘tolerance’) or more subtly through the gen-
eral spatial appearance, i.e. a ‘social environment’ evokes social behavior. The visual con-
nection between spaces is an example of this. 
The sports zone currently does not provide the opportunity for practicing a religion or belief. 
Facilities for this activity are located in the publically accessible Religious Center located 
elsewhere in the village (see paragraph 7.2.3). A (multifunctional) room could address this 
need although it should not be intended solely for this

•	 Psychological support
 
Practicing a religion or belief
See need for avoiding stress, feeling calm (p.140)

Visualizing
Mental visualizing, the process of creating a mental image of what you want to happen 
or feel in reality, has not been considered in the design. However, the built environment 
could stimulate this by making the visualizations more ‘vivid.’ Imagining such scenarios can 
include any of the senses. They can be visual (images and pictures), kinesthetic (how the 
body feels), or auditory (the roar of the crowd). The building supports this by offering pano-
ramic views on the Olympic stadium from any position within the building [+]. This creates 
a stronger mental image of the scene [+]. However, in general, it has not been optimally 
supported [BC]. More could be done to evoke certain feelings. For example, a certain 
monumentality characterised by grand staircases, dramatic lighting (‘clair-obscure’) and 
dramatic perspectives evokes feelings of victory, success and glory which allows athletes to 
feel more like a winner. Or by simulating a stadium atmosphere, enabling the athlete to see 
a clearer image of the scene. 
Adding angles and strong lines provides a sense of movement which could have an en-
ergizing effect. Lastly, using Olympic symbolism could be mentioned. Especially the rings 
have strong intrinsic value for most athletes, which could foster their imagination. Also non-
elite athletes may derive motivation from this.

Figure 7.32: IOC Headquarters by 3XN
The use of a grand staircase, dramatic 
lighting and (Olympic) rings evokes feelings 

of success
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Figure 7.33: ‘Energizing ‘ facade through 

trapezium shaped windows

Conducting confi dential conversations
Conducting (confi dential) conversations in terms of psychologixal support has not been 
suffi ciently considered or provided for the public sports zone [BC]. No particular space is 
provided for private conversations [-]. Facilities for this are located in the publically acces-
sible Sports Analysis Center located outside the building (see paragraph 7.2). However, the 
sports zone could support it as well by adding multi-functional room(s) for such activities. 
The walls and fl oors should be sound-absorbing and offer visual privacy. 
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psychological needs
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7.3.4 Functional needs

•	 Structure and routine

Following a sequence of events
The structured and routine way of living of athletes has been considered, however on this 
scale level this is only moderately supported and expressed in the organisation of spaces 
[AB]. The sequence of: changing – warming up – training – cooling down – showering – 
changing is supported with the changing room on ground floor; warming up (gym) on first 
floor; training venues on first floor and above; and the other activities in reversed order. 
However, this sequence has not been strongly and consistently executed [-]. The circulation 
pattern should enforce a sequential progression through the building: the entrance foyer 
and reception; linked to a social refreshment area; leading on to changing and toilets; 
leading to activity spaces etc. The need to backtrack should be avoided. This should be 
further elaborated.

•	 Daily Sports Activities 

Training
Training has naturally been considered and sufficiently spported for non-professional prac-
tice [AA]. However, for professional use during the Olympics insufficient support is provided 
as the rooms lack professionalism in terms of size, capacity and general functionality [AC]. 
The sport spaces offer too little free space around the field, particularly tennis and handball 
but also basketball, judo and - to a lesser extent - gymnastics, volleyball and badminton [-].
Generally, the higher the level of play, the more space that is required for the safety zones 
and other margins around the playing area. Consult the guidelines of the respective sport 
federations for the critical overall space – i.e. the minimum safe area for a particular level 
of play. In general, a minimum of 2m margin must be left around the courts to allow move-
ment of players, officials and spectators. In the case of tennis, there should be 6.4m be-
hind the baseline. Currently the tennis spaces fall well short of this and, as tennis courts are 
also provided outdoors, it is recommended to replace tennis by another indoor sport. 
Also, the height of most spaces is critical. For most recreational sports the height of 6.5m 
will be acceptable. However, for professional training – as during the Olympics - a different 
standard is used [+/-]. For example, the International Badminton Associations believes that 
6.5m (quoted as suitable for recreational play throughout this thesis) is an unacceptable 
height for badminton since it will discourage the development of a full range of shots. A 
minimum height of 9.0 m is required for international events, but 12.0 m is preferred (Sport 
England, 2011). For tennis also a height of 9-11m is required for professional use. The spaces 
for volleyball (10-12,5m) and handball (9m) are also too low for professional use and revisi-
on of the floor plans is necessary. Basketball, judo, gymnastics and the gym have appropri-
ate heights [+].The concrete slab on the underside of the prefabricated  rib-floor elements 
provide uniformity of height, clear of beams, and does not disturb the game [+]. 
As dicussed earlier, the sports spaces provide little visual and acoustic privacy [-], while 
during the Olympics athletes should be able to train in private without being overseen or 
overheard by opponents. Therefore, for the duration of the Olympics temporary measures 
should be made for example by adding window coverings and insulation (panels) behind 
the glass. Also should the infrastructure of the sports zone be separated from the infrastruc-
ture of the residential zone in order to allow controlled access of people into the training 
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zone. 
As discussed in paragraph 7.2.4 it would be more effi cient and functional if the currently 
four separated sports zones (divided over 4 buildings) [-] would function as as one, for 
example by clustering or connecting them. However, substantial changes are needed for 
this. 

Analyzing
Besides the central Analysis Center elsewhere in the village, analyzing performances has 
not been considered on this scale level [BC]. However, when training inside the building, 
facilities should be available for practicing this activity. This includes meeting rooms with 
audivisual equipment. In the case of the swimming pool, a more architectonic solution 
would be glass windows in the walls of the pool, allowing the coach to follow the athlete’s 
exact movement in real-time (Fig. 7.34). In addition, it would contribute to experiencing the 
aesthetic beauty of sports. 

•	 Comfort / convenience

Experiencing a certain level of comfort 
Experiencing comfort / convenience has been considered and suffi ciently supported [AA] 
in the fi rst and foremost place by integrating training facilities into the living domain [+]. 
During and after the Olympics residents are able to train in their own apartment building in 
which sport venues act as an extension of their dwelling. 
In addition, the building has an indoor restaurant/bar and winter garden, which is espe-
cially convenient for residents [+].
Improvements can be made by providing more spacious sport rooms [-], toilets on multiple 
fl oor levels [-], more seating/lounging areas [-] and providing automotive/remotely con-
trolled lighting and heating [0]. Also, automatic operation of the main doors is particularly 
helpful to wheelchair users and people with young children [0].

•	 To store

(Safely) storing equipment and belongings 
Storing belongings for short periods has been considered and is in general well supported 

Figure 7.34: Analyzing sports movement 

through windows
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[AA] by providing lockers in the changing room on the ground floor [+]. A range of locker 
sizes must be provided to accomodate different pieces of equipment and attributes (balls, 
rackets, larger sports bags, etc). For offering maximum convenience for users lockers are 
located in changing rooms. However, lockers in the main lobby can be easily supervised 
by staff and might help to deter vandalism. Therefore a mixture of both should be provided.
A storage for lost property and items for sale or hire should be created near the reception 
desk. 
For the gymnastics space, for which more and larger equipment is needed (pommel 
horse, bars, mats, etc.) a separate storage space is needed. . For details a specialist sports 
equipment supplier should be consulted. 
In addition, currently a plantl room and a storage space for cleaning equipment are 
missing [-] and should be provided.   Servicing and plant room access should be remote 
from the main entrance with an internal service route direct to kitchen store or bar cellar 
that needs to be provisioned for social functions. Plant rooms should be located as close 
as possible to the most heavily serviced spaces, i.a. the changing rooms or pool area. The 
cleaners store should be located close to the changing accommodation.

•	 To access

Accessing the sports zone
The activity of accessing the sports zone has naturally been considered but the design has 
some flaws that need revision [AC]. The sports zone could be accessed in two ways. On the 
ground floor the building is accessed through the (clearly identified) main entrance which 
leads into the (smaller) wintergarden before entering the sports zone. The winter garden 
provides a gradual transition between inside and outside and a welcoming entrance 
[+]. The entrance foyer is the hub of the building and has sufficient space and volume for 
people to circulate, view notices or wait for friends [+].
The building can also be accessed through the underground parking garage from where a 
stairwell leads directly to the sports zone. However, the layout of the parking garage and its 
exit/entrance exhibits some inconsistencies that should be solved [-]. 
Accessing the building in terms of supplying the building has not been considered. As 
motorized vehicles are not allowed in the residential zone, supplying goods (food, drinks, 
etc) and disposal of goods (trash) will be difficult [-]. Without sacrificing the urban concept, 
the best solution may be to allow trucks occasionally on to the site. For this a separate 
(one-way) lane on the athletic loop needs to be created which can only be accessed by 
accredited service providers. 
During the Olympics, the shared infrastructure of the sports zone and the residential zone 
obstructs controlled access of people to the training zone [-]. The internal infrastructure is 
also under extra pressure due to this and is (likely) not robust enough to handle the high 
numbers of people [-]. Therefore for both zones separate infrastructures should be created.

Accessing spaces
The activity of accessing spaces has naturally been taken into account and generally well 
supported [AA]. The central atrium forms the heart of the building and acts as the main 
circulation space [+]. From here transport is taken place from and to the different parts of 
the building. 
The entrances to the sport spaces are located at the side and not at the back of the 
courts, so that people using it do not distract players [+]. Also, the sliding door system 
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provides access without creating a hazard to the users within. However, make sure the 
doors and door frames are flush with the internal surfaces. Considerable attention should 
be given to this in the detailing of the glass walls.
However, currently the lift on the ground floor is very hidden and blocked by a column [-]. 
Either the column should be repositioned or the lift should be relocated to a more central 
and convenient location (recommended). Also, further elaboration is needed to allow 
sports chairs to access all appropriate areas of the building, including changing rooms, 
toilets and social areas. 

•	 Cognition   

Being familiar with the environment (wayfinding) 
Wayfinding has been considered and broadly supported by the design [AA]. The building 
has an orderly and simple setup of spaces, creating a sense of clarity which is easy to 
navigate [+]. The ground floor provides views towards the sport spaces and other main 
elements of the building [+]. The simple circulation system is clearly intelligible to the user 
and permits easy supervision [+]. Also, the reception desk is prominently sited [+]. 
However, the floor levels are quite monotonous with little variation in color, texture and 
design features [-]. To strengthen the recognisability of the spaces, different materials, 
colors and design features could be used. For example, the use of extra-large pictograms 
on (glass) walls that double as decorative and functional elements.

Intuitively interpreting building components (affordances)
Affordances have not specifically been considered and have rather been intuitive. As the 
design has not been elaborated in such small detail (e.g. door knobs) affordances are 
considered in terms of spaces evoking everyday spatial practices. 
For example, relaxing should be evoked by a comfy, cozy space. The wintergarden is an 
example of this [+].  As discussed earlier, the harsh materialisation of concrete, glass and 
metal may not be appropriate for this [-]. The use of ‘softer’ materials like wood would be 
more inviting for this goal. However, furniture and furnishings could also be used to ‘soften’ 
the interior and bring more balance.
In addition, simple and easily understood controls for lighting and other services should be 
used.

Figure 7.35: XL-pictograms on walls 





































 
 
 
    


  

 










  























  
 









  























 











Table 7.9: Evaluation table of the functional 

needs

Summary functional needs | Sports Zone
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7.4 Dwellings apartment building  

This paragraph assesses the private residential zone of the apartment building. The area is 
indicated in grey in fi gure 2.

7.4.1 Physiological needs

•	 Physical safety

Avoiding bumping, stumbling, falling, and tripping 
Bumping, stumbling, falling, and tripping hazards have rather been a matter of intuition 
than explicit design criteria of the dwelling. Some measures are supported [BA] as a result 
of standard safety precautions such as a balustrade along the balcony and stairs to pre-
vent people from falling over the edge [+]. They are self-evident. Others are coincidentally 
supported [BA] like the fl oor-to-ceiling windows. They provide plenty of natural daylight 
which, during daytime, minimizes the risk of bumping or falling due to poor lighting [+]. For 
the rooms without natural daylight (e.g. the bathroom and toilet spaces) and for evening 
situation the provision of adequate artifi cial lighting is necessary [0]. Also, the apartments 
are spacious enough to allow adequate walking space around the furniture [+]. 
And others have been overlooked [BC]. For the fl ooring the slip resistance is important, the 
roughness of the fl oor so to speak. The polished concrete fl oor fi nish of the apartments may 
result in unsafe situation in terms of slipping, especially when wet [-]. Further attention should 
be given to this. Without sacrifi cing the architectural expression of the exposed concrete, 
an antislip coating could for example be a solution. By applying the proper nonslip-grade, 
the fl oor remains easy to clean and dangerous situations can be avoided. The wooden 
fl oor deck on the balcony prevents rainwater from accumulating and therefore avoids 
slipping. 

Avoiding fi re and burning 
Avoiding fi re and burning has gotten moderate attention in the creation of the apartments. 
It has been moderately supported by the creation of a (second) escape route [BB]. The 

Figure 7.36: Third fl oor plan
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contiguous, uninterrupted balconies along the façade act as a gallery in case of fire, al-
lowing residents to escape. However, because there is not a stairs at the end of this route, 
it is only sufficient for escaping the dwelling, not the building itself [+/-]. In addition, partition 
panels and possible other objects (e.g. plants, furniture) are blocking the route. Therefore 
this solution is not sufficient and adjustments are needed. A (unobstructed) second means 
of egress should be provided, either inside or outside the building and at an appropriate 
distance from the first means of egress. 
Further fire satefy precautions are lacking [BC]. Currently there is no fire buffer between the 
residential zone and the public sports zone [-]. The residential zone should be fire technically 
separated from the adjacent sport zone in order to prevent the fire from speading. 
Other measures such as the use of fire retardant materials, fire alarms, fireproof kitchen 
(without open fire) should also be provided. 
 

•	 Hygiene

Activities relating to personal hygiene  
The activity of visiting the toilet was naturally taken into account and is generally well sup-
ported [AA]. The 8-person apartments and 4-person maisonettes offer respectively 4 and 
2 toilets, a ratio of two athletes per one toilet (2:1) [+]. However, they are only suitable for 
non-handicaped people [-]. With the Paralympic Games following the Olympic Games, 
using many of the same facilities, this should have been of greater concern. Additional 
measures are necessary for making them suitable in terms of size, layout and facilities for 
independent use by someone using a wheelchair. 
For washing, both a shower and a bath are provided. The hollow spaces in the (rib-)floor 
allow the drainage to be integrated into the floor offering the possibility of a ‘walk-in sho-
wer.’ This is especially of concern for Paralympic athletes. This should be further elaborated 
however.  
Sinks are provided in the bathroom and toilet spaces [+]. A wheelchair accessible sink 
should be installed for allowing it also to be used by Paralympic athletes. 
Technical facilities have not been mapped [0]. They should be available for enabling ac-
tivities for which electricity is required (shaving, blow-drying, etc.)
The activity of washing clothes and equipment was not considered in the design process. 
Although the bathroom could provide in this, in terms of hygiene and convenience, a sep-
arate space would be preferable which is currently lacking [+/-].

Preparing food
The activity of preparing food has not been considered in terms of hygiene but moderately 
supported [BB]. 
The apartments are equipped with an ‘open kitchen’ [+/-]. However, in terms of hygiene 
an enclosed kitchen may be preferable above an open kitchen as food scraps and bacte-
ria will not spread further than the cooking area.  In the athlete’s world where nothing is left 
to chance, the use of an enclosed kitchen may therefore be a plausible solution. However, 
because during the Olympics the main meals are consumed in the specially equipped 
Dining Hall, the private kitchen is of secondary importance. 
In addition make sure the kitchen and its components are easy cleanable and useable for 
disabled people. 
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Cleaning / Housekeeping 
Cleaning has not been specifically taken into account in the design, but is supported [BA] 
by the smooth concrete floor surface which is easy to clean [+] (as discussed earlier addi-
tional measures are necessary w.r.t. slip resistance). 
In the ‘wet’ spaces also the walls should be executed with a smooth surface finish [0]. In 
addition, small corners are to be avoided [0]. 

•	 Thermal comfort

Avoiding (too) hot and (too) cold conditions 
Avoiding hot and cold conditions has been of concern during the design. Especially for 
a building with large glass surfaces this is important. Even with HR ++ - glass, the façade is 
energetically a weak link [-]. It is not certain if the building sufficiently meets this need [AD], 
but to let it perform well attention should be given to several factors determining thermal 
comfort, namely the insulating value of the glass, the thermal quality of windows, doors and 
window frames, the orientation of transparent parts, and the presence of blinds.
The dwellings are orientated to the north-west and south-east causing the solar load on 
both sides to be relatively limited [+].  The (enclosed) loggias provide a thermal buffer zone 
between inside and outside, creating a comfortable and adjustable inner climate [+]. The 
outer glass panels consist of single glass and the inner glass windows consist of insulation 
glass. The relatively high solar factor (or g-value) of the glass allows passive heating in the 
winter [+]. Overheating during summer is reduced by the use of (external) blinds, overhang-
ing loggias and plants [+]. 
Floor heating is applied whereby warm air spreads gently across the dwelling, making it 
comfortable, and enabling the use of more space without necessitating radiators or FCU 
[+]. 
In addition, vegetation could be applied on the building exterior (green walls / roofs) for 
reducing the surface temperature. 

•	 Visual comfort

Having adequate illuminance levels
Having adequate illuminance levels has been of great concern. In fact, it has been one of 
the main design principles. It is generally well supported [AA] through the large floor-to-ceil-
ing windows providing plenty of natural daylight which penetrates deep into the dwelling 
[+]. The windows are equipped with blinds of metal mesh that can be horizontally moved 
to allow the desired amount of natural light to enter the space. However, the metal mesh 
only offers one ‘diffusing’ mode. It allows neither absolute openness nor total obscurity [+/-]. 
Moveable blinds with rotatable slats would allow more control over the amount of daylight. 
For the rooms without natural daylight (e.g. the bathroom) and for evening situation the 
provision of adequate artificial lighting is necessary [0]. 
In the design the lighting is assumed to be manually controlled [0]. However, remote con-However, remote con-
trols or sensors could also be used to adjust the amount of light and increase visual comfort. 
However, because this is regarded as a luxury it has less priority. Of course, the light buttons 
should be logically placed are present, so that this does not lead to uncomfortable situati-
ons.
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Avoiding light glare
Light glare also played a role in the design. It is supported [AA] by the overhanging bal-
cony and movable metal mesh which prevent solar glare entering the dwelling as well  
as being reflected from the building [+]. This is especially important for the dwellings situ-
ated on the west side of the building. However, the slightly reflective window glass may, in 
combination with low eastern and western sun, cause glare to the buildings in the vicinity. 
Additional (building physical) research is needed to make any firm statements [BD]. If so, 
non-reflective glass should be used. 

•	 Auditory comfort

Avoiding annoyance, irritation or discomfort due to noise 
Avoidance of discomfort due to noise has been considered as it is of great concern for a 
building that is surrounded by various sound sources (heavy industry and major road, rail-
way and water traffic) and which combines sports with housing. While sport involves loud 
and hard noise, residents are in need of rest and are disturbed by sounds from the environ-
ment. Therefore, for the avoidance of annoyance, irritation and discomfort due to noise, 
measures have been taken [AA]. 
On the outside, the design of the apartments anticipates on this with the use of the dou-
ble skin façade. The glazed loggias provide an (acoustic) buffer in the transition with the 
outside world and enhance the acoustic comfort of the private domain. However, when 
opened on hot days, the acoustic properties are greatly reduced [+/-]. Therefore, windows 
should be well insulated and the amount of glass could optionally be reduced.    
The partitioning walls and floors have been executed with extra thick sound-absorbing 
insulation [+]. Also, the floorplans of adjacent dwellings are mirrored causing the bedrooms 
to always lay back to back [+]. However, this might not be sufficient [AC]. Because the 
residential zone is directly connected to the (public) sports zone, noise disturbance may oc-
cur[-]. This could be limited by making a greater distinction between the sport zone and the 
living zone. During the Olympics, individual rooms are preferred to avoid noise disturbance 
of roommates (e.g. snoring).

Preventing speech interference
Acoustic privacy has been considered and is supported [AA] through the sound-absorbing 
partition walls and floors [+]. As they should be sufficient, no additional measures are neces-
sary.

•	 Olfactory needs 

Ventillating 
The activity of ventilating has been considered and sufficiently supported [AA]. For the 
disposure of polluted air and the supply of fresh air natural ventilation has been applied 
instead of mechanical ventilation which has a higher risk of dust and pathogens [+]. The 
large sliding doors allow for plenty of natural ventilation in the main living spaces. In the 
toilet and bathroom spaces mechanical ventilation is necessary as a direct connection to 
outside is lacking [0]. No additional measures are necessary.
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Cleaning
The activity of cleaning for fulfi lling this need has been overlooked and moderately sup-
ported [BB]. To fulfi l this need, it is also important that the dwelling is cleaned regularly. The 
large fl oor-to-ceiling windows should be washed frequently to remove surface dirt [-]. A self 
cleaning glass coating could be applied to the outer skin to reduce the frequency. 
The open plan living space and the smooth fl oor fi nish allow easy cleaning [+]. Masking 
odors may only be necessary in the toilet spaces. 

•	 Air comfort / quality

Maximum uptake of oxygen, minimum uptake of air pollutants (oxides, particulate matter, 
ozone) and comfortable air humidity. 
The maximum uptake of oxygen and minimum uptake of air pollutants have been impor-
tant design priorities, especially for a location surrounded by industry, a highway and mul-
tiple railways. The design of the dwelling offers positive support [AA] through the enclosed 
loggias where plants can grow. Plants produce oxygen, consume CO2 and pollution and 
moisturize the air. Although in theory this may work, the practical implementation may be 
less certain as residents cannot be obliged to keep and maintain plants there [+/-]. Inte-
grated planters or ‘green walls’ with more permanent vegetation would be a more robust 
design solution for fulfi lling this need. Also, the building does not contribute to the general 
air quality of the area by fi ltering the air outside [-]. Greenwalls / roofs could facilitate this.

•	 Physical rest

Sitting / lying down
Sitting / lying down have been considered and the dwellings provide suffi cient opportuni-
ties for this [AA]. The living room is large enough to accommodate a lounging area with 
views outside from sitting or lying position [+]. The same goes for the spacious bedroom(s). 
Windows are equipped with blinds that can be adjusted to allow the desired amount of 
natural light to enter the space, creating different atmospheres [+]. 
Besides a shower, the bathroom has a bath for relaxing in. The loggia can easily accom-
modate an outdoor eating and lounging set, and sets a good ambience for a relaxing stay 
[+]. 
In relation to auditory comfort, the double insulated partition walls reduce external noise, 
creating a comfortable and relaxing atmosphere [+].  
The design respects the IOC ratio of 2 athletes per 1 bedroom (2:1) [+/-]. However, from the 
perspective of physical rest individual rooms would be preferable.

•	 Physical support

Equalizing the negative effects of intensive training on the body
Equalizing the negative effects of intensive training on the body has not been considered 
on the scale of the dwelling [0]. Besides a bathtub and opportunities for physical rest [+], 
the dwellings do not offer any spatial attributes for physical recovery [AC]. Integrating 
these services such as a swimming pool, sauna and steam room in each apartment would 
be too expensive and superfl uous. Therefore these facilities are located in the publically ac-
cessible Medical and Wellness Center located outside the building (see paragraph 7.2.1). 
However, the spare room(s) offer suffi cient space for a massage table and physiotherapeu-
tic attributes[+].

Figure 7.37: Permanent vegetation through 

integrated planters
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Conducting (confidential) conversations
Acoustic privacy has been considered and is supported [AA] through the sound-absorbing 
partition walls and floors [+]. Visual privacy is supported through operating the window cov-
erings [+]. As they should be sufficient, no additional measures are necessary.

•	 Physical fitness /  health

Playing sports
The activity of playing sports inside the dwelling has not particularly been considered as 
sports facilities are located elsewhere in the building.  However, the dwelling offers positive 
support [BA] as the spare room(s) allows for home training activities such as weightlifting, 
yoga and spinning [+]. In addition, the kitchen window overlooks the sports zone, creating 
informal spectators and engaging users with sport on a continual basis [+]. 
Consuming proper nutrition
The activity of consuming proper nutrition (eating) has been considered and is supported 
[AA] though the presence of an open kitchen and eating zone. However, an open kitchen 
may promote over eating, snacking, etc. [+/-]. A relation has been found between floor 
plan openness and food serving trips and amount served, suggesting that floor plan open-
ness indirectly affects consumption (Rollings & Wells, 2016). When thinking about the conse-
quences of planned spaces on behavior and health, the enclosed kitchen may, in addition 
to hygiene, thus be preferable in order to stimulate a healthy lifestyle. 
 
Having sufficient (night) rest
See need for physical rest (p.160)































 
 
 
    


 























  
 



















  





 
















   

Table 7.10: Evaluation table of the 

physiological needs

Summary physiological needs | Dwelling



Building for athletes | A User Needs Analysis & Evaluation162
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 7.4.2 Social needs

•	 Social fun

Joining group activities
Joining group activities has not been particularly considered. However, the dwellings do 
support it [BA] by accommodating indoor and outdoor living and eating spaces for larger 
groups [+]. The open plan living allows cooking and socializing with others [+]. The double 
insulated partition walls greatly reduce noise and allow residents to throw a party without 
upsetting the neighbours [+]. No adjustment are needed. 

•	 Direct social contact inside the private domain

Receiving guests
Receiving guests has been considered and supported [AA] by the same spatial charac-
teristics as for joining group activities. In addition, the kitchen window overlooks the sports 
zone, creating informal spectators and providing the potential for more personal contact 
[+]. 

Receiving overnight guests
Receiving overnight guests has not been considered as during the Olympics every athlete 
has their own place to sleep and unaccredited guests are not allowed in the residential 
zone. However, de dwellings offer sufficient support [BA] through the provision of the spare 
room(s), although mainly meant for storage. Nevertheless, in exceptional cases, and af-
ter the Olympics, it could also be used as guest bedroom [+]. No further adjustments are 
needed. 

Giving or receiving aid
No spatial properties were considered for giving or receiving help in the private domain. 
It goes without saying that the spaces allow interpersonal contact with people in need of 
aid [BA]. In addition, the kitchen window overlooks the sports zone, which allows people to 
keep an eye on each other [+].
All technical facilities should be available in case of an emergency [0]. 

Conducting (confidential) conversations
Conducting (confidential) conversations has been considered and is supported [AA] 
through the sound-absorbing partition walls and floors [+]. The movable shutters enable 
visual privacy. Windows and doors should be well insulated as well [0].

Eating / Drinking
The activity of eating/drinking has been considered and supported [AA] in terms of social 
contact. Kitchens are often a site of socialization. Therefore, the apartments are equipped 
with an open floor plan and open kitchen, allowing for more social contact [+]. However, 



Building for athletes | A User Needs Analysis & Evaluation166

as discussed earlier, in terms of hygiene (p.157) and health (p.161), an enclosed kitchen 
may be preferable. A kitchen that closes off and yet doesn’t isolate the cook might be a 
good compromise (e.g. pass-through window).

•	 Indirect social contact inside the private domain

Making phone calls
No particular spatial properties have been considered for making phone calls. However, 
the design provides positive support [BA] by offering  seating possibilities [+] and sound-
absorbing partition walls/floors [+] for conducting (confidential) conversations. 
In addition, all ICT facilities should be available for carrying out this activity [0]. 

(Wireless) internet browsing (social media, email)
No particular spatial properties have been considered for internet browsing. However, the 
design provides positive support [BA] by offering seating possibilities for (wireless) browsing 
[+]. A (separate) space for a computer has not been provided, however if needed the liv-
ing room, spare room(s) and bedrooms offer room for this [+]. Also should all ICT facilities be 
available for carrying out this activity [0]. 

Receiving mail
Receiving mail has not been considered and facilities are lacking [BC]. Therefore, space for 
mailboxes should be created on the ground floor. Externally, the mailboxes should be easily 
accessible to the mailman and the public. Internally, the mailboxes should preferably be 
located in a semi-public setting. 

•	 Privacy

Conducting confidential conversations
Acoustic privacy has been considered and is supported [AA] through the sound-absorbing 
partition walls and floors [+]. Visual privacy is supported through operating the window 
coverings [+].Windows and doors should be well insulated as well [0]. As they should be suf-
ficient, no additional measures are necessary.

Having a private spot
Having a private spot has been considered, and fairly well supported [AA]. Because of the 
glass façade, external privacy has been of great concern. The façade is transparent but 
not completely see-through. Rather, it is protected with two ‘filters’ thus permitting residents 
to protect their privacy [+]. The outer ‘filter’ are glass panels, which can also be opened. 
The glazed loggias provide a buffer in the transition with the outside world and enhance 
the private domain of the units, despite their urban character. The inner ‘filter’ is a movable 
metal mesh that creates more privacy to the private spaces. By operating the ‘filters,’ the 
level of transparency can be regulated [+]. This way the design allows maximum varia-
tion of living space configurations for each resident depending on how the various sliding 
elements of the façade are opened or closed. However, sturdy massive walls may offer 
greater feelings of seclusion, 
In addition, because of the slightly solar reflecting glass [+] and because the residential 
units start from the third floor onwards [+], direct insight from the street is limited.  
Internal privacy is moderately accounted for. The IOC guideline of two athletes per one 
bedroom has been respected [+/-], however, for truly having a place to retreat individual 
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rooms would be preferable.

Storing personal belongings
Storing belongings has been considered and is supported [AA] by equipping every bed-
room with (space for) a cabinet and nighstand for storing personal belongings [+]. Two 
spare rooms are used for storage of gear and equipment [+]. Further improvements are not 
necessary.

Table 7.11: Evaluation table of the social 

needs

Summary sociall needs | Dwelling
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Table 7.11: Evaluation table of the social 

needs (continued)
  


 









  
  






  


  
  
  











  
 








  
  







   

 






















 





  





  
 









  
  












  

 
 
 
 
 
 
 
 




7.4.3 Psychological needs

•	 Psychological safety (feeling safe)

Social control
In creating a pleasant atmosphere, social control has rather been a matter of intuition than 
explicit design criteria of the dwelling. In general, the design provides moderate support for 
this [BB]. The large windows allow maximum views outside enhancing social control in the 
neighbourhood which fosters feelings of safety [+]. However, because the loggia runs along 
the whole façade, direct views from the inside to the street below are blocked [-]. Bringing 
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the living area closer to the (outer) façade would provide views to the street below and 
increase social control.  
Also, the public accessibility of the corridors may foster feelings of unsafely [-]. As argued 
before enhancement could be provided by making a greater distinction between the 
sport zone and the living zone. A physical threshold could concentrate the (public) sport 
activity outside the (semi-public) living domain. 
Currently, outdoor security is lacking [-].  A door viewer, sidelight (glass panel next to the 
door) or intercom system (camera with LCD screen) at the front door would provide an ad-
ditional sense of security in the home (as well as real security). All technical facilities should 
be available for providing sufficient artificial lighting and surveillance systems [0].

Preventing insight into the house 
Preventing insight into the house has been considered and supported [AA]. The large 
windows not only provide views to the outside but also insight into the dwelling which fos-
ters feelings of unsafety. Therefore, the glazed loggias (with plants), adjustable blinds and 
additional window coverings like curtains reduce or prevent direct insight into the private 
domain [+] (see privacy p.166). 

Warning others 
No spatial properties have been considered for warning others and none provide in this 
[BC]. It would be sufficient to say that all technical facilities should be available for enabling 
this activity such as a telephone connection and alarm system [0].   

Experiencing a pleasant ambiance
Experiencing a pleasant ambiance has not specifically been considered in terms of safety 
but has rather been intuitive. A dwelling with a warm and comforting environment sur-
rounds one with an ambience of solid safety. The dwelling design is lacking this quality [BC] 
mainly due to the use of harsh materials like concrete, glass and metal (mesh) [-]. Although 
it gives the building “ a light industrial warehouse feel that connects to the modern har-
bour,“ it should be ‘softened up.’ Initially wooden window frames have been considered 
for the same reason. However for aesthetic and practical reasons this was changed to 
metal eventually. From the perspective of creating a pleasant ambiance, the wooden 
window frames may have been better after all. The same goes for the metal mesh window 
shutters which give a very industrial appearance and should be avoided.
However, the observable/surveilable open plan living space with normal height ceilings 
fosters feelings of security [+].

•	 Psychological safety (being safe)

Closing private domain
Closing the private domain has rather been taken for granted than unconsidered. How-
ever, no statements have been made [BD]. Naturally the doors and windows should be 
lockable [0]. As stated above, improvement can be made regarding the transition be-
tween the public gallery and the private residences [-]. A semi-public zone could enhance 
perceived and actual safety by providing only access to residents. However, this requires 
considerable adjustments.
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Safe storage of personal belongings
Storing belongings has been considered and is supported [AA] by equipping every bed-
room with (space for) a cabinet and nighstand for storing personal belongings [+]. Two 
spare rooms are used for storage of gear and equipment [+]. A safe deposit box should be 
provided in every bedroom. 

•	 Self development

Pursuing excellence
No particular spatial properties have been considered for pursuing excellence and none 
is specifically identifiable [BD]. However, the dwelling should in general provide the condi-
tions which allows someone to persue excellence. These conditions are described through-
out this paragraph [0].   

Practicing hobbies
The practicing of hobbies has been considered and supported [AA]. The spare room(s) can 
in particular be used for this purpose [+]. However the living room and bedrooms also pro-
vide plenty of space for painting/drawing, reading, cooking etc. [+]. Because of the sound-
absorbing partition walls and floors music can be played and listened without disturbing the 
neighbours [+]. Further improvements are not necessary.

•	 Personification, self-expression

Furnishing the private domain
The design considered and allows for furnishing the dwelling [AA]. The layout of the floor 
plans allows various furniture arrangements [+]. Adjustments are not needed. 

Decorating the private domain
The design considered and allows for decorating the dwelling [AA]. It offers sufficient space 
to put or hang personal belongings / accessoires (e.g. photos, paintings) [+]. Adjustments 
are not needed.

Customizing the layout of the private domain
The design considered and allows for customizing the layout of the dwelling [AA]. Because 
no load-bearing walls and hollow floor elements are used, the layout of the private domain 
is in potential very flexible allowing maximum variation of living space configurations for 
each resident (after the Olympics) [+]. However the façade is a limiting factor as it only al-
lows subdivision between the sliding doors (every 5 meters) [-]. A building grid which is divis-
ible into smaller units would offer more flexibility. 
In addition, attention is required to the division of the floor area, especially in relation to the 
‘wet’ cells and installations [0]. 

Reflecting one’s own identity with the private domain
The design considered and allows for people to reflect their own identity [AA]. The large 
glazed façade enables residents to display their identity to the outside. However, because 
of the recessed and slightly reflective windows the visibility is decreased [+/-]. For displaying 
smaller objects a windowsill would be preferable. Currently this is only present in the kitchen 
and spare room, located on the inside of the building. The balustrade of the loggia offers 
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the possibility to hang the national flags of the athletes’countries [+]. 
Identity is also reflected by operating the filters of the facade. Each resident decides on 
how the various sliding elements of the façade are opened or closed, creating a varied 
facade image.  However, the personal expression is still limited as it is difficult to distinguish 
the individual dwellings [+/-]. Adjustments should be made to enhance the individual dwell-
ing through facade articulation, for example creating separate balconies instead of one 
contiguous, uninterrupted balcony along the façade.
On the inside, the 2,7m-wide corridors of the gallery offer room for plants and other deco-
rations near the front door [+]. For maintaining unity and coherence of the building, the 
dwellings have a relatively uniform and monotonous expression [-]. To visually heighten the 
individuality of each dwelling as well as to prevent a too cluttered gallery image resulting 
from people’s urge for individuality, more diversity should be introduced (e.g. colors, mate-
rials, design features), which will be discussed further hereafter.

•	 Variety in sensory experience

Seeing different visuals / touching different textures
Seeing different visuals has not been a goal in itself.  The design has not used any color, at 
least not added. The colors that are seen are all the natural colors of the materials: con-
crete, glass, lime, metal and wood [+/-].  The used materials present themselves in their own 
beauty. However, in the way it has been executed it looks quite monotonuous and predict-
able [-]. For better support [BC], more could have been done with form, colors and textures 
to evoke certain emotions. For example, while feeling rounded surfaces have relaxing ben-
eficial effects, jagged or angular edges makes people tense. A space with fewer variations 
in textures is more soothing, while a space with more variation in textures is more energizing. 
Too many textures make a space chaotic, however. Using this potential could add more 
character to the dwelling. Too many visual stimuli could be distracting though. 

•	 Aesthetics

Experiencing spatial beauty
Experiencing beauty has of course been considered, however as beauty is a subjective 
and personal experience it is difficult to objectively assess if the building sufficiently meets 
this need. However, to let it perform well attention should be given to several parameters 
determining aesthetics, namely proportion, materialisation, view, light and shadow (non-
utilitarian), detailing, and element of surprise. In general, the design scores relatively well 
with regard to these criteria [AA]. The dwellings are aesthetically and proportionally well 
balanced and exhibit no extremes in size or style (coherence) [+]. The spaces have an 
appropriate size and shape for their purposes [+]. The materialization is sober and has been 
consistently implemented but more variety should be applied [+/-]. The dwelling offer nice 
views over the water, framed by large windows [+]. The same windows allow the sun to 
cast its rays of light on the surfaces depending on how the various sliding elements are posi-
tioned which allows a changing game of light and shadow to play out [+].  
However, the dwelling (and the building as a whole) is lacking an element of surprise, 
something that stands out from the rest [AC]. Therefore it looks a bit boring and predictable 
[-]. Minor deviations should be introduced to make it visually more interesting such as differ-
ences in composition, form and material.  
The structural detailing is not refined enough to judge its aesthetic value [AD]. This should 
be further elaborated with the same (minimal) approach [0].
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Experiencing beauty of athletic performance
The design of the dwelling has considered the beauty and grace of sport but only moder-
ate support is provided [AB] The kitchen window overlooking the sports zone allows the 
inhabitants / spectators to behold the artistic value of sport (theatre view) [+/-]. The TV area 
allows to do the same through a digital device [+]. However, more interesting / exciting ty-
pologies for watching sports from the dwelling (theatre view) could be created. By looking 
at sports arenas typologies and simulating their atmosphere, sports could be more intensely 
experienced. However a drastic revision of the plan would be needed. 

•	 Cognition  

Seeking deeper knowledge of one’s sport and oneself
Seeking deeper knowledge of one’s sport and oneself has not been considered. However, 
the dwelling does offer the possibilities to do so [BA] by offering a space for reading and 
a space for books [+]. The sound-absorbing partition walls and floors also contribute to the 
setting in which knowledge exchange through conversations with others may occur[+].
Also should all ICT facilities be available for gaining knowledge through browsing the inter-
net (E-learning) [0].

•	 Fun / leisure inside the dwelling

Practicing hobbies
The practicing of hobbies has been considered and supported [AA].  The spare room(s) 
can in particular be used for this purpose [+]. However the (collective) living room and 
bedroom(s) also provide plenty of space for painting/drawing, reading, cooking etc. A 
separate semi-public ‘community-room’ could also be created for this purpose. Because 
of the double insulated partition walls music can be played and listened without disturbing 
the neighbours and vice versa. 
All ICT facilities should be available for watching (web) TV and (wireless) internet browsing 
(social media, shopping, gaming) [0].

•	 Avoiding stress(ors), feeling calm

Relaxing
The activity of relaxing has been accounted for in the design and is sufficiently supported 
[AA]. It partly relates to the activity of leisure inside the dwelling, as just discussed. In ad-
dition the (enclosed) loggia offers the space and climate for plants and greenery, which 
have shown to hold stress-reducing properties [+]. However, integrated planters or ‘green 
walls’ with more permanent vegetation would enhance this. 
The adjustable external blinds allow the desired amount of natural light to enter the space, 
creating different atmospheres and moods [+].

Avoiding irrelevant stimuli 
Allowing athletes to concentrate on their primary activities (e.g. trainings, competitions, 
recovery) has been considered in, and supported by the design of the dwelling [AA]. The 
avoidance of irrelevant stimuli has played a role in this through the use of sound-absorbing 
partition walls and floors for preventing internal noise [+]; use of a double layered façade 
for preventing external noise [+]; use window coverings against obtrusive light [+] and use 
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of sober material (concrete, steel, and glass) and the absence of colours [+].  The dwelling 
has a calm, orderly and simple setup of spaces, using geometrical shapes, creating a build-
ing with a sense of clarity [+]. The spaces are shaped using minimal materials and minimal 
detail. Natural light is abundantly available [+]. Also the acoustics are important in reducing 
the sensory load of a space. 

Meditating / praying
Practicing a religion or belief has not specifically been considered on the scale of the 
dwelling. Facilities for this activity are located in the publically accessible Religious Center 
located outside the building (see paragraph 7.2.3). However, the dwelling supports this ac-
tivity as well [BA] by offering a (multifunctional) spare room(s) [+]. Also the bedrooms would 
allow such activities, however as a bedroom is shared by two athletes [+/-], for practicing 
as well as putting or hanging religious attributes, a more private room is preferable. Further 
research is necessary regarding this activity (shoes, separation of m/f, etc.).

Massaging and other body treatments
As already discussed among the need for physical support (p160), massaging and other 
body treatments have not been  considered on the scale of the dwelling. Besides a (mas-
sage) bath/shower [+] and room for a massage table [+], the dwellings do not offer any 
spatial attributes for this [BB]. These facilities are located in the publically accessible Medi-
cal and Wellness Center located outside the building (see paragraph 7.2.3). As integrating 
these services within the dwelling would be very expensive and superfluous, further im-
provements are not necessary. 

Looking outside standing / sitting / lying
Looking outside from a standing, sitting or lying position has been considered and is sup-
ported [AA] through large floor-to-ceiling windows [+]. The glass balustrade on the balcony 
neither obstructs any view nor disturbs the Amsterdam skyline. Unless the blinds are closed 
or curtains drawn one can enjoy maximum view from sofa, chair or bed. The blinds can 
only be horizontally moved [+/-]. However, vertical movable shutters would be more suit-
able for blocking direct sunlight while maintaining the view. 
Also, because the loggia runs along the whole façade, direct views from the inside to the 
street below are blocked [-]. Bringing the living area closer to the (outer) façade would 
provide views to the street below. 
The kitchen window only offers view to the sports zone from a standing position [+/-]. This is 
related to preventing too much insight from the gallery. More interesting / exciting typolo-
gies for watching sports from the dwelling (theatre view) could be created [-].

•	 Prestige, promotion, respect and reward

Demonstrating social status and success
Demonstrating social status and success has not been taken into account in the design. 
However, highly related to the activity of reflecting one’s identity with the private domain 
(p.170), it is supported [BA] by offering space for displaying trophies and other status sym-
bols in a cabinet or on the windowsills in the kitchen or spare room [+]. The floor-to-ceiling 
windows in the living room do not offer this possibility however [-]. Windowsills are therefore 
recommended. 
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•	 Esteem (active and passive)

Responding to failures
Responding to failures has not specifically been considered. However, the creation of a 
warm and soothing environment in which one can relax and forget one’s sorrows may 
contribute to this. The dwelling design has not sufficiently succeeded in this [BC]. Although 
the large windows and sober material use of concrete, glass, and lime allows one to reflect 
on life and gain perspective [+], it does not offer the warmth and coziness like materials as 
wood do [-]. Adjustments are necessary for creating a more comforting atmosphere. 

•	 Autonomy

Being in control of one’s actions
Being in control of one’s actions has been considered and is supported [AA] through man-
ually controlled windows and blinds [+]. Residents are able to regulate the temperature, 
light, ventilation and privacy depending on how the various sliding elements of the façade 
are opened or closed. To enhance comfort, remote controls or sensors could be added. 
However this should not be at the expense of individual control. 
Less support is provided in accessing the dwelling [AC]. Currently the residents are obliged 
to pass through the public sports area to reach their dwelling [-]. By turning the private 
residential zone and the public sports zone into independent (but still connected) parts, it 
becomes more a voluntary act which will add to the feelings of autonomy. 
In addition, Although the design respects the IOC ratio of 2 athletes per 1 bedroom (2:1), 
for more perceived autonomy support, individual rooms are recommended, for example 
for opening a window without the other’s permission. 

Being in control of one’s thoughts
Being in control of one’s thoughts has been moderately considered and is supported [AA] 
by offering space for reading and space for books [+].The sound-absorbing partition walls 
and floors enable people to speak their mind without being overheard by others [+].
The bedrooms (shared by two athletes) as well as the spare room(s) also provide space for 
practicing a religion or belief and display attributes relating to this belief [+]. However, as 
some people may feel uncomfortable by it, private bedrooms or a room in which one can 
temporarily retreat would be preferable. 

•	 Psychological support

Practicing a religion or belief
See need for avoiding stress(ors), feeling calm (p.172)

Conducting confidential conversations
Acoustic privacy has been considered and is supported [AA] through the sound-absorbing 
partition walls and floors [+]. Visual privacy is supported through operating the window 
coverings [+].Windows and doors should be well insulated as well [0]. Besides that, no ad-
ditional measures are necessary.
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Visulalizing
Mental visualizing, the process of creating a mental image of what you want to happen 
or feel in reality, has not been considered or supported by the design [BC]. However, the 
built environment could stimulate this by making the visualizations more ‘real.’ For example, 
the dwellings could be organised in a way which simulates a sports arena. As stated earlier 
this might provide more interesting / exciting typologies for watching and practicing sports. 
However this requires a drastic revision of the plan. 

 






 
 
 
 
 
 
    


  

 










 


















 










 











  
  





  
  

  
  




  


 











  
 









































  
  

  
 























  


Table 7.12: Evaluation table of the 

psychological needs

Summary psychological needs | Dwelling



Building for athletes | A User Needs Analysis & Evaluation176
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7.4.4 Functional needs

•	 Structure and routine

Following a sequence of events
The structured and routine way of living of athletes has been considered, however on the 
scale of the dwelling this is not supported nor expressed in the organisation of spaces [AC]. 
A (circular) housing layout in which the spaces are organized according to a sequence of 
events would have better supported athlete’s way of life. 
In addition, a dynamic façade with blinds which open and close according to the rhyth-
mic migration of the users could be used to guide this flow of people, in order to support 
the daily routine and simultaneously expressing the rhythmic patterns. However, this should 
not be at the expense of the autonomy needs.

•	 Carrying out DDA (Daily Domestic Activities)

Housekeeping
Cleaning has not been specifically taken into account, but is sufficiently supported [BA]. 
Because of the smooth concrete floor surface the floor is easy to clean (as discussed earlier 
additional measures are necessary w.r.t. slip resistance). In the ‘wet’ spaces also the walls 
should be executed with a smooth surface finish. In addition, small corners and open chinks 
and seams are to be avoided. 

Doing the laundry   
The activity of washing clothes and equipment was not considered in the design process. 
Doing the laundry is often outsourced during the Olympics. For cleaning equipment and 
gear the bathroom could provide. However, in terms of hygiene and convenience, a sepa-
rate space would be preferable which is currently lacking. Preferably, this space is directly 
connected to the bathroom

Cooking
The activity of cooking has been considered and is supported [AA] though the presence 
of an open kitchen with sufficient storage and work areas [+]. Various kitchen layouts are 
possible, however for maximum space optimization, an L-shape is preferable. During and 
after the games the storage room(s) offer extra space for storing kitchen tools and food 
items [+].
 
Doing administrative work 
Carrying out administrative work has not been considered. Although during the Olympics 
the athletes themselves will be less burdened by such tasks, the dwellings do offer the pos-
sibilities to do so [BA] by offering space for a table in the collective living room [+]. In addi-
tion the bedrooms provide space for a desk, chair and cabinet [+]. After the Olympics the 
spare (bed)room is particularly suitable for this end. Adjustments are not needed. 

Maintenance of the garden / plants 
For the duration of the Olympic Games, the maintenance of plants has not specifically 
been considered as the athletes themselves will not be responsible for this. However, after 
the Games the storage room will provide space for storing garden tools, although an out-
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door (built-in) storage case would be preferable. 
•	 Comfort / convenience

Experiencing a certain level of comfort
Experiencing a certain level of comfort has been considered and generally well supported 
[AA]. The dwelling anticipates on this  by providing both a shower and a bath in the bath-
room [+]; providing two extra lavatories besides the ones in the bathroom [+]; by providing 
two-person bedrooms with almost double the required size set by IOC guidelines (20-25m2 
in stead of 12m2) [+]; and providing two royal storage / spare rooms [+]. 
Improvements can be made by providing individual bedrooms for each athlete instead 
of shared rooms [+/-] and providing automotive/remotely controlled lighting and heat-
ing instead of manually controlled [+/-]. In addition, as the dwellings are orientated to the 
north-west and south-east, the loggia’s receive not plenty of sunlight [-]. External balconies 
are preferable for receiving more sunlight, for example for sunbathing. 

•	 To store

(Safely) storing equipment and belongings 
Storing belongings for short periods has been considered and is supported [AA] by equip-
ping every bedroom with (space for) a cabinet for storing personal belongings [+]. Two 
spare rooms allow storage of gear and equipment [+]. Further improvement may consist of 
offering room for a safe deposit box.
Storage of larger items such as bikes is not supported [AC]. Therefore (individual) storage 
rooms should be provided on the ground floor or basement. 

•	 To access

Accessing the dwelling
The activity of accessing the dwelling has been considered but insufficiently supported 
[AC]. As argued before, the open connection between the public sports zone and private 
residential zone could be experienced as problematic by the residents in terms of noise, 
(perceived and actual) safety and privacy [-]. A buffer between both zones in the form 
of a semi-public access space would greatly reduce associated problems. However, the 
open visual connection between both zones should remain in order to engage its residents 
with sport on a continual basis.

Accessing spaces
The activity of accessing spaces has naturally been taken into account and is supported 
[AA]. From the public gallery, the one-storey apartment is accessed through the front door 
which leads into a hallway through which all rooms are accessed. The loggia is only acces-
sible from the living room and bedroom(s). In the maisonette apartment a small hallway 
leads to the living room from where a staircase leads to the first floor landing which gives 
access to the other rooms. Adjustments are not needed. However, as stated earlier, the 
layout of the dwelling is in potential very flexible allowing various space arrangements. 
However, it must be ensured that all rooms and dwellings remain easily accessible in a logi-
cal way.



Building for athletes | A User Needs Analysis & Evaluation182

•	 Cognition 

Being familiar with the environment (wayfinding) 
Wayfinding has been considered and supported by the design [AA]. As the dwellings are 
located directly to the main circulation route they are fairly easy to navigate [+]. The 2,7m-
wide corridors of the gallery offer room for personal decorations near the front door, which 
strengthens the recognisability of the individual dwelling [+]. However, the dwellings are 
quite monotonous with little variation in color, texture and design features [-]. To strengthen 
the recognisability of each dwelling as well as to prevent a too cluttered gallery image re-
sulting from people’s urge for individuality, diversity could be used as architectural element, 
for example by using different colors on every floor. 
Intuitively interpreting building components (affordances)
Affordances have not specifically been considered and have rather been intuitively sup-
ported. It generally entails features evoking certain behavior, for example a door’s knob is 
a visual cue about how to open the door. Also, simple and easily understood controls for 
lighting and other services should be used. 
However as the design has not been elaborated in such detail affordances are considered 
in terms of spaces evoking everyday spatial practices. For example, relaxing should be 
evoked by a comfy, cozy living room. As discussed earlier, the design does not optimally 
support this [BC] as the harsh materialisation of concrete, glass and metal may not be ap-
propriate for this [-]. The use of ‘softer’ materials like wood would be more inviting for this 
goal. The same goes also for the bedrooms. However, furniture and furnishings could also 
play a role in this. 
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8 CONCLUSIONS & RECOMMENDATIONS
This last chapter focuses on answering the problem definition and the related research 
questions. The second part of this chapter chapter discusses the recommendations pro-
posed by the research, followed by the limitations of the research.

8.1 Conclusions
This research has been carried out with the aim of answering the research question: 

What are the user needs of (elite) athletes and, to what extent does the design of the 2028 
Olympic Village and one of its buildings fit with these needs?

In order to provide a solid answer, the research question has been subdivided into the fol-
lowing three sub-questions:
1. What are the user needs of (elite) athletes?
2. To what extent does the design for the 2028 Olympic Village correspond to the user 
needs as formulated in question 1?
3. What suggestions and recommendations can be made in order to improve the design?

8.1.1 User needs
In order to provide suitable accommodation for (elite) athletes, this research has been exe-
cuted according to the method USE (User Needs by Systematic Elaboration), as developed 
by the Eindhoven University of Technology. This method is highly suitable for gaining insight 
into the needs of users of the built environment. An important feature of the USE method 
is that user needs in terms of use processes are taken as a basis for determining functional 
needs, and thereby it is demand-oriented instead of supply-oriented. 
The literature review shows that the needs of people with regard to use processes in build-
ings can be divided into the following four categories:
• Physiological needs. The needs related to the physical well-being of users. These needs 
are linked to the senses (touch, hearing, sight, smell, etc.).
• Social needs. The needs related to having contact and relationships with other people.
• Psychological needs. The needs related to the mental well-being of the users.
• Functional needs. The needs related to being able to perform necessary daily activities 
in a building, i.e. the (built) environment should enable and support the (correct) perfor-
mance of activities.

Based on literature, a preliminary overview has been presented containing 38 different 
needs (states) and 127 associated activities needed to achieve a particular state. An 
example of this is the physiological need for physical safety, which consists, among other 
things, of avoiding falling and avoiding fire. 
Based on the preliminary overview of the user needs of (elite) athletes, a final overview has 
been defined by means of expert interviews. In total, 26 changes have been made, result-
ing in a final overview consisting of 39 needs and 133 associated activities. Table 8.1 shows 
a brief overview of it.
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Table 8.1: Final overview of the needs of 

(elite) athletes

In  bold type are the general needs of users of buildings based on Aarts (2006)
In normal type are additional needs of users of buildings
In italic type are needs that are specifically or of extra importance to (elite) athletes
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8.1.2 Design assessment  
Although the previous chapter already answered the second and third research questions, 
the main conclusions are set out in this chapter.

Physiological needs
Regarding the physiological needs a total of 156 comments (34 village, 70 Sports zone, 
52 Dwelling) have been made of which 48 are negative [-] (11 village, 29 Sports zone, 8 
Dwelling). For these 48 remarks, 50 recommendations (11 village, 33 Sports zone, 6 Dwelling) 
have been made.
A lot of the remarks are related to the lack of physical comfort of the sport courts, e.g. 
thermal, visual, auditory and olfactory comfort. Although largely sufficient for recreational 
purposes, if the official training venues are to be located inside the village during the Olym-
pics - but also if the village wants to profile itself as a high-quality ‘Sports Village’  afterwards 
- several adjustments are necessary regarding these needs. For example, the outside sport 
courts should during the Olympics, at least, be roofed (e.g. canvas, glass) to protect them 
from weather conditions such as rain and sun. Also the fire safety is for all three zones insuf-
ficient and should be adjusted in accordance with fire safety regulations. A good example 
of this is the necessity to fire technically separate the residential zone from the adjacent 
sports zone of the apartment building. Currently this is very unsafe and not even allowed 
according to building regulations. 
Most notable remark, and perhaps one of the most important ones considering the village’s 
‘industrial’ location, is the need for air comfort / quality. Therefore green, blue and car-free 
environments are recommended for Olympic developments. The design already takes 
largely account of it through The water-rich and car-free environment. Currently, no con-
crete statements are made regarding greenery. Extensive greenery and vegetation should 
be used on the ground and on buildings (green walls / roofs). Although the ‘greenhouse-
concept’ of the apartment building has great potential in terms of producing clean, moist 
and oxygen-rich air, its practical relevance, especially for the dwellings, is yet uncertain.. 

Social needs
Regarding the social needs a total of 82 comments (25 village, 29 Sports zone, 28 Dwell-
ing) have been made of which 16 are negative [-] (7 village, 8 Sports zone, 1 Dwelling). 
For those, 27 recommendations (13 village, 13 Sports zone, 1 Dwelling) have been made. 
Most are related to the lack of seating possibilities and privacy, especially around the sport 
courts. For example, by integrating seating (tribines) into the roof or other part of an adja-
cent building (typology), watching sport becomes more inviting and exciting as well as it 
brings the ‘sports atmosphere’ to life. 
Privacy has shown to be extremely important. Especially in the case of crowded/co-ed 
Village accommodation difficulties arise regarding personal space. The environment should 
therefore enable secluding and isolating oneself. In the design (too) much focus has been 
on the visibility aspect of sports for encouraging people to participate. For creating an 
environment in which everyone feels comfortable, exposure should be reduced, especially 
on the lower levels. Also the dwellings pose some privacy concerns. Although the design 
of the dwellings respects the IOC ratio of 2 athletes per 1 bedroom (2:1), individual rooms 
would be preferable regarding privacy. Also noteworthy and frequently mentioned is 
providing a positive, unifying and inspirational motivational climate for the need for social 
cohesion/affiliation. Developing a strong team culture through self-expression and identity 
is an important part of this. Currently the design of the private domain is quite monotonous. 
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Adding different colors, textures and graphics (too many visual stimuli could be distracting) 
could contribute to this. 

Psychological needs
Regarding the psychological needs, a total of 220 comments (64 village, 81 Sports zone, 
75 Dwelling) have been made of which 48 are negative [-] (13 village, 22 Sports zone, 13 
Dwelling). In general, the psychological needs are thus very well supported. For those 48 
remarks, 52 recommendations (15 village, 22 Sports zone, 15 Dwelling) have been made. A 
frequently recurring comment relates to the sober and formal spatial language. Although 
it supports the need to focus and avoiding external stimuli, for reasons of psychological 
safety, variety in sensory experience, aesthetics, mastery focus, stress reduction and self-
esteem a more casual, playful and comforting environment should be created on all three 
scale levels, for example through the use of colors and graphics, warm materials and the 
use of uplifting sayings and slogans. However they should not be distracting from the task at 
hand.  
An interesting, yet not scientifically proven, comment is the use of spatial attributes for sup-
porting a “daydreaming type of imagery” – i.e. imagining how a champion would feel. The 
built environment could stimulate this by making the visualizations more vivid. Imagining 
such scenarios can include any of the senses. They can be visual (images and pictures), 
kinaesthetic (how the body feels), or auditory (the roar of the crowd). In general, the design 
could do more to evoke certain feelings.  For example, a certain monumentality charac-
terised by grand staircases, dramatic lighting (‘clair-obscure’) and dramatic perspectives, 
as well as using (Olympic) symbolism could evoke feelings of victory, success and glory 
which allows athletes to feel more like a winner. Simulating a stadium atmosphere would 
also contribute to this, for example by creating building typologies with integrated seating 
stands. Adding angles and strong lines provides a sense of movement which could have 
an energizing effect. 
Also noteworthy and decisive for the character / spirit of the village is the recommendation 
to leave traces of the athletes who lived in the Village after the Olympics are over. Traces 
which represent the Olympic ideals and may inspire people, for example a Wall / Walk of 
Fame with handprints and/or messages of the participating athletes. After the Olympics 
these could be supplemented with handprints of the new inhabitants. This performance 
could address multiple needs, i.e. feeling safe (ambiance), social cohesion, self develop-
ment (value development / role model), prestige, self-expression, and esteem. 
The other comments have a more banal character, for example, creating front door se-
curity through providing a door viewer, sidelight (glass panel next to the door) or intercom 
system. 
 
Functional needs
Regarding the functional needs, a total of 76 comments (20 village, 29 Sports zone, 27 
Dwelling) have been made of which 28 are negative [-] (8 Village, 15 Sports zone, 5 Dwell-
ing). For those, 34 recommendations (11 village, 17 Sports zone, 6 Dwelling) have been 
made. Many of the comments relate to the lack of professionalism of the sport courts in 
terms of general functionality (size, light, climate, acoustics, privacy). The actual conditions 
of the training courts should be tested to the requirements set by the different Sport Federa-
tions. 
In addition, unfulfilled potential is also found in the layout of the masterplan. Structure and 
routine is shown to be an important need of athletes. Therefore, there must be a clear and 
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concise organization built around the routine and pragmatic. Supporting and expressing 
the structured and routine way of living could have been stronger, for example by con-
necting the facilities more directly to the circulation route and showing these mitigation 
patterns by a dynamic façade that opens and closes accordingly. However, the enour-
mous scale of the Olympics may be a limiting factor. As this concept may function better 
on a smaller scale the plan could be divided into multiple sub-zones. 
The other comments are partly attributable to general drawing mistakes, such as an awk-
wardly positioned column and elevator and absence of a technical space in the base-
ment. 

8.2 Recommendations

8.2.1 Policy recommendations
The results of this study may be useful for various stakeholders. It can be recommended 
to developing parties of sports real estate, especially those active in Olympic develop-
ments, to compile a Program of Demands based on the identified needs of athletes and 
the results of the evaluation. A Program of Demands based on these needs will suit the 
user better than an accustomed Program of Demands. 
It can be recommended to parties in possession of sports real estate to evaluate their 
buildings by means of a Post Occupancy Evaluation (POE) based on the user needs of 
elite athletes found in this study. This could give these parties insight in the functional 
quality of their real estate. 
In addition, with sports taking an increasingly important role in society, also non-sports 
real estate parties may benefit of the value of sports, as argued throughout this thesis. 

8.2.2 Research evaluation  
In general, it can be said that the research has been successfully carried out and both 
the objectives of the study have been achieved. Due to limitations of available resources 
(time), some notes must be made. Further research is needed in order to fine-tune these 
results.
In this study,  use has been made of literature and oral interviews. While in the litera-
ture review needs were obtained indirectly by using alternative literature sources, and 
in some cases, interpretation of the author, the interviews had the advantage that it 
was specifically targeted towards retrieving needs directly, in accordance with the USE 
method. Therefore, first of all it can be argued that in order to achieve more reliable and 
valid results, it is better to use a true application of the USE method by retrieving them first 
handed. 
The second evaluation point concerns the checking and completing of user needs 
through expert interviews.  The study has used a small sample, and as a result, its gener-
alizability can be questioned. Therefore it is recommended to repeat the study among 
a bigger and more diverse sample of (former) elite athletes. In addition to athletes, the 
interviews could be expanded with other sports experts for each category who have 
affinity with that specific category. An example of this is a sports psychologist for the 
psychological needs.
In continuation of the assumption that many of the needs can be applied to athletes 
competing at other levels of accomplishment, the interviews may also be extended 
towards laymen to test the validity of this assumption. 
A third evaluation point, which has already been discussed in chapter 5, is that,due 
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to lack of time and resources, the design has been assessed only by the author of this 
thesis and also creator of the design. Due to the in-depth knowledge of the design, 
the designer is able to oversee and identify attributes of the design which others might 
overlook. Combined with professional knowledge and creative insight one is also able 
to identify possible other design solutions which, especially non-designers, may not have 
envisioned. 
On the other hand however, the designer may be baised towards one’s own creation 
which is something one has to guard against. Designers can get so involved in the pro-
cess that one is not able to get a clear judgement of one’s creation. However, because 
of the time gap between the completion of the design assignment and the evaluation, 
the author / designer was able to judge it from a distance with a new perspective. If the 
research was to be replicated, however, it would be beneficial to set up an evaluation 
panel of 4-5 persons and compare their findings. 
As a final note it can be concluded that USE has proven its value to designers in that it 
forces one to critically and objectively consider user needs. Through the process of iden-
tifying and inventorying the user needs and considering the performances necessary to 
fulfil them, one gains an overall comprehensive perspective (bird’s-eye), allowing one to 
see the bigger picture and to provide insightful, tactical design solutions which are less 
prone to be overlooked or misinterpreted. Besides the general user needs which most 
designer, whether or not intuitively, take account of such as hygiene, USE also identifies 
needs which are easily overlooked or discounted. This often results in surprising insights 
which may have gone unnoticed otherwise. For example through this review the need 
for prestige In the case of this project the Wall / Walk of Fame for fulfilling the need for 
prestige is a good example of this. 
It is not to say that without USE designers do not posses the knowledge or insights to fulfil 
user needs. But, a lot of the architect’s design process is based on intuition, spontaneous 
solutions. One arrives at a coherent solution by working through a series of drafts rather 
than an empirical understanding of whether it will positively impact the building’s even-
tual inhabitants.
Therefore it is recommended that architects should be able to perform this method 
themselves instead of outsourcing the execution of the research. Relaying on outside 
expertise and retieving the information through a PoD may not offer the same in-depth 
insight. Although the whole process requires training and can be time consuming and 
expensive, in the end users will be more satisfied and therefore better buildings are cre-
ated.
As a final note it can be stated that better defining the research in advance and main-
taining a tight time schedule are the most important improvement points of this research. 
The relatively large scale of this research coupled with ensuring high quality has resulted 
in that the final end date has far exceeded the beforehand planned end date. 

8.2.3 Further research 
The user needs are based on dozens of (ongoing) research studies with each having 
limitations and leaving room for further investigation. Although the literature is intended 
to be as comprehensive as possible, gaps may remain. Therefore, it is recommended to 
have a closer look into the separate user needs and look for possible gaps. 
In addition, the relation of these needs to the built environment (performance) is not 
always as explicit and unambiguous, especially regarding the psychological needs and 
human feelings in particular. For example, as stated earlier, an interesting yet not scien-
tifically proven, comment is the use of spatial attributes for supporting a “daydreaming 
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type of imagery” – i.e. imagining how a champion would feel. The built environment 
could stimulate this by making the visualizations more vivid. Various studies in the fields of 
psychology, behavioural studies, E-B-studies, architecture and other related fields have 
attempted to define and clarify the psychological impact of space on humans. These 
studies show that different spaces evoke different emotions, but it remains difficult to tell 
how architecture affects them. Therefore more scientific research is needed exploring 
the connection between space and human feelings and, in the case of athletes, how it 
may effect performance. 
The same goes for developing awareness / mindfulness through the built environment 
and its potential effect on athletes. Although there is evidence which suggests that ath-
letes benefit from awareness techniques (Haberl, 2009; Anderson et al., 2014), its indirect 
effect through the built environment has never been proven.  
In addition, more research is necessary regarding the relation between green environ-
ments and pain-and stress relief. Although there is more proof that supports this claim, 
further research should examine whether exposure to green environments enhances 
peak performance; and whether a minimum environmental standard is needed before 
positive environmental benefits are observed. 

It is critically important to acknowledge that although this thesis can serve as a useful 
guide for practice, it should not be used blindly but rather serve as a source of informa-
tion to be integrated with professional knowledge and the athlete’s own experiences.
While the findings are applicable to athletes as a group it is important to remember that 
these are, what Kant described as, nomothetic results:  the tendency to generalize. Not 
one need is applicable in the same extent and nature to every athlete. Each athlete is 
unique in his or her physiological, social, psychological and functional makeup  
For bridging this gap the general group of athletes could be subdivided into multiple 
subgroups for example based on culture, gender, sport, and (dis)ability. Every thought, 
decision and action made is affected by these and many other social parameters that 
are relevant to behavior generally and specifically performance. They are briefly dis-
cussed below.

Cultural differences
Pritchard and Kimbrough (2009) state that viewing sport performance in a vacuum that 
eliminates culture would be like “reading a comic book without pictures”. Therefore the 
culture of the athlete (geographical location, race, ethnicity, and religion) should be 
considered for determining user needs. For example, collectivistic cultures foster the 
needs, wishes, and desires of the group (or team) over those of individuals. They value 
harmony, cohesion, and cooperation. Individualistic people value their own needs and 
desires as more important than others’, and they make clear boundaries between one’s 
self and others (Pritchard & Kimbrough, 2009). The (cultural) values and worldview of 
the sport participant will influence their needs. Except for the research by Jing (2012) 
and Wang and Zhang (2015) most research findings in this study are based on western 
athletes. 

Gender differences - Another shortcoming is that most research studies did not differenti-
ate between male and female subjects. Most studies were looking for general trends, 
not gender specific trends. Therefore, some information may be more accurate for males 
than females and vice versa.  
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Sport differences - While some of the information learned from studies performed on 
more popular sports can be adapted to fit the lesser known sports, there are some as-
pects which just cannot be duplicated. In order to continue increasing the competitive 
edge in sports, each sport would benefit from also having its own set of needs in order to 
provide the most accurate results and to enhance performance in each specific sport. 

(Dis)ability differences - With the Paralympic Games following the Olympic Games – and 
using many of the same facilities - it is important to also have insight in their needs. In the 
design assessment this has already been done to a certain extent but more thorough 
research is needed. Especially regarding the physiological and functional needs, differ-
ences are to be expected. 

Experience level differences - In addition, although the research mostly focused on elite 
athletes, it was assumed that the findings also apply to a lesser extent to non-elite ath-
letes and that therefore a ‘Sports Village’ also represents considerable legacy potential 
after the Games to athletes of all levels of accomplishment. There is evidence to support 
this, for example Gould (n.d.) indicates that many of his conclusions can be applied to 
athletes competing at other levels, such as high school teams competing in regional or 
state championships. However, further validation of this assumption is necessary.

Regarding the evaluation, only one hypothetical building on one hypothetical site in one 
country has been evaluated. Therefore, the results can not be fully generalized. More fol-
low-up research is necessary for similar building (types) and campuses. Also, the design 
has not actually been tested in practice. For this, the (adjusted) design should be built or 
an existing village / building similar to the design should be used instead and evaluated 
through Post Occupancy Evaluation (POE) to be able to make any concrete statements 
about how the design relates to the user. 

Despite the limitations,  the findings of this research provide an important glimpse into the 
needs of (elite) athletes. 
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APPENDIX II | Combined overview of the user needs 
Preliminary overview of the physiological user needs of elite athletes

 


 






    



  









    




  











    
   












    
 


 












    
 







 





















    







  





 




 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Building for athletes | A User Needs Analysis & Evaluation 223

 


 






    



  









    




  











    
   












    
 


 












    
 







 





















    







  





 




 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Preliminary overview of the social user needs of elite athletes
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Preliminary overview of the psychological user needs of elite athletes 
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Preliminary overview of the functional user needs of elite athletes
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APPENDIX III | INTERVIEW GUIDE

Uitvoering
Het interview bestaat uit de volgende stappen:

1. Inleiding expertmeeting
In de inleiding wordt meegedeeld: 

-	 In welk kader het interview wordt afgenomen (project, onderzoek)
De persoonlijke achtergrond en motivatie voor het onderzoek toelichten.

-	 Doel van het onderzoek
Inzicht verkrijgen in de gebruikersbehoeften van topsporters, ten behoeve van het creëren 
van omgevingen die beter zijn toegespitst op hun behoeften en daarmee aanzetten tot 
en optimaliseren van sportprestaties. 
Het is vooral gericht op professionele sporters i.p.v. amateursporters, omdat zij beter weten 
wat nodig is om tot optimale sportprestaties te komen.
Mijn onderzoeksvraag luidt: What are the user needs of (top) athletes and, to what extent 
does the design of the 2028 Olympic Village and one of its buildings fit with these needs?

-	 Onderzoeksopzet
In de eerste fase van dit onderzoek zijn de gebruikersbehoeften van sporters in kaart 
gebracht via een literatuurstudie. Deze zijn samengevoegd in een voorlopig overzicht. 
In deze tweede fase worden dit overzicht gecontroleerd en aangevuld d.m.v. 
expertinterviews. 
In derde fase wordt gekeken in hoeverre er sprake is van een (mis)match tussen het 
ontwerp voor het Olympisch dorp en de gevonden gebruikersbehoeften.
 

-	 Doel van het interview 
Het voorlopig overzicht van de gebruikersbehoeften definitief maken door deze te 
controleren en waar nodig aan te vullen. 

-	 Het verwachten verloop van het gesprek (duur ongeveer 1 uur)
Eerst worden de behoeften besproken zonder het behoefteoverzicht. Op die manier wordt 
eigen inbreng van de respondent gestimuleerd. 
Vervolgens wordt getoetst of het achterhaalde overzicht van behoeften compleet is door 
de algemene behoeften uit het literatuuronderzoek na te gaan. 

2.Vragen 

1. Ter aanvang wordt het begrip ‘gebruikersbehoeften’ toegelicht. Daarnaast worden de 
vier behoeftecategorieën besproken, waarbij enkele voorbeelden worden gegeven. 

Gebruikersbehoeften 
De gebruikersbehoeften komen voort uit de gebruikersprocessen, en bestaan uit 
toestanden of activiteiten om die toestanden te bereiken. 
Voor het bepalen wordt gebruik gemaakt van de methode USE (User Needs by Systematic 
Elaboration), zoals ontwikkeld door de Technische Universiteit Eindhoven. Hierbij worden 
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behoeften achterhaald aan de hand van het gebruiksproces (doelen en activiteiten) 
De behoeften zijn onderverdeeld naar de volgende categorieën: 

•	 Fysiologische behoeften: de behoeften die gerelateerd zijn aan het lichamelijk 
welzijn van de gebruikers. 

•	 Sociale behoeften: de behoeften met betrekking tot het hebben van relaties en 
contacten met andere personen. 

•	 Psychologische behoeften: de behoeften in relatie tot het geestelijk welzijn van 
de gebruikers.  

•	 Functionele behoeften: de behoeften met betrekking tot het kunnen uitvoeren 
van noodzakelijke dagelijkse activiteiten in een gebouw. Een gebouw moet het 
uitvoeren van activiteiten mogelijk maken en ondersteunen. 

Per behoeftecategorie zijn diverse behoeften (toestanden) benoembaar. De meeste van 
de gevonden behoeften bestaan uit meerdere bijbehorende activiteiten die nodig zijn 
om een bepaalde toestand te kunnen bereiken. Een voorbeeld hiervan is de fysiologische 
behoefte aan fysieke veiligheid, die onder andere bestaat uit de activiteit ‘vallen 
voorkomen’ en ‘brand vermijden’. 
Of de fysiologishe behoefte aan hygiëne waartoe onder meer de activiteiten zich kunnen 
wassen en schoonmaken behoren.

2. Vervolgens worden voor elke behoeftecategorie de behoeften en bijbehorende 
activiteiten besproken. 

‘Doorvragen’:
Bij het achterhalen van de behoeften door middel van de doelen en activiteiten is 
het belangrijk dat concrete behoeften worden achterhaald. Wanneer de respondent 
abstracte of samengestelde behoeften of oplossingen noemt, dient doorgevraagd te 
worden totdat de onderliggende concrete behoefte achterhaald is 

Wanneer oplossingen worden aangedragen, dient gevraagd te worden wat het 
doel(en) is van deze oplossing. Deze doelen kunnen weer leiden tot andere doelen en/of 
activiteiten.
S → G
Wanneer doelen worden aangedragen, achterhalen welke activiteiten daarbij horen. Wat 
moet je doen daarvoor? 
G → A
Wanneer activiteiten worden aangedragen, dient gevraagd te worden welk doel of 
doelen hij/zij hiermee willen bereiken. Mogelijk leidt het achterliggende doel tot andere 
doelen of activiteiten. 
A → G → {A}.
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Bv. 
•	 Activiteit is slapen;
-	 Welk doel heeft slapen?
•	 Fysieke rust
-	 Welke andere activiteiten voorzien in de behoefte aan fysieke rust?
•	 Massages, wellness etc. 
-	 Heeft wellness nog andere doelen naast fysieke rust?
•	 Plezier en ontspanning 
-	 Welke andere activiteiten voorzien in de behoefte aan plezier en ontspanning?
Etc. 

3. Het voorlopige behoefteoverzicht wordt nagelopen en getoetst op volledigheid.
Wanneer blijkt dat een van de algemene behoeften niet voorkomt, wordt gevraagd of 
deze behoeften niet van toepassing is of dat men hieraan wellicht niet heeft gedacht. 
Wanneer blijkt dat de betreffende behoefte wel relevant is, wordt deze toegevoegd aan 
het overzicht van de behoeften. 

a.: Zijn deze behoeften relevant en volledig, en zijn eventuele tekortkomingen, 
overbodigheden of andere aanpassingen benoembaar? 

b. Zijn de activiteiten die benodigd zijn om de bijbehorende toestand te bereiken relevant 
en volledig, en zijn eventuele tekortkomingen, overbodigheden of andere aanpassingen 
benoembaar? 

3. Afronding
Als alle vragen van beide zijden beantwoord zijn dan wordt het interview afgerond. 
De respondent bedanken voor zijn medewerking en tijd en vragen of hij belangstelling 
heeft voor het eindrapport. 
Tevens vragen of er wellicht een afspraak gemaakt kan worden of er telefonisch of digitaal 
contact opgenomen mag worden, voor het geval bij de uitwerking blijkt dat iets niet 
helder is.

4. Informatie verwerken 
Het interview zo snel mogelijk uitwerken na het interview. Op die manier zit alles nog vers in 
het heugen en is het makkelijker gemaakte notities in context te plaatsen. 


