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“When approaching the Temppeliaukio Church 
you would barely know that it is there, as the 
building hides itself within the rocks that it was 
ones carved out of. However, the contrast between 
the exterior and interior could not be more stark. 
Where the exterior seems unremarkable, the 
interior is profound. Once inside I was in awe, 
seeing the diffused light enter the building, hearing 
the sounds fade away, feeling the texture of the 
walls and experiencing the radial copper roof, that 
feels both light and heavy at the same time, made 
me feel at peace with myself and my surrounding.” 

- Anjès Swart

This experience showed me what architecture 
can be. Where we often evaluate a building on 
their functionality, a building can be, and should 
be so much more. The Temppeliaukio Church 
demonstrated that space can evoke emotion and 
feeling, and that people can become one with a 
space, as opposed to simply occupying it. And that 
is what I want to create, architecture where the mind, 
the body and the build environment become one. 

 In order to create such architecture 
the design approach has to shift from purely 
functional approach to one that includes human 
experience and emotional connection. Lee (2022) 
state that the experience of space happens 
through the interaction of the human body with 
its surroundings, and that this goes beyond a 
mere visual connection. A spatial experience is 
evoked through both; physical movement, and 
all the bodily senses, sight, touch, smell, hearing 
and taste. This means that in order to create 
architecture that connects with humans, one has 
to identify what external factors positively influence 
both the bodily movement as well as the senses. 

 Creating buildings that have a positive 
effect on humans is perhaps more important than 
ever. The recent years have again shown us the 
negative effects that urbanized areas and its lack 
of nature has on people(Andreucci et al, 2021). 
Urbanization keeps increasing and it is expected that 
in 2050 around 66% of the developed world will be 
urbanized, meaning that over 6.5 billion people will 
live in urbanized areas. Already, the western world 
spends an average of 90% of their time indoors. 
In correlation with that, stress has been called the 
health pandemic of the 21st century (Heath et al, 
2018)(Söderlund and Newman, 2015). Not only 

people are suffering, nature is too. The beginning 
of the 21st century finds itself in a climate crisis 
as a consequence of the acceleration of global 
warming. This has led to environmental pollution, 
drought, rising sea levels and an increase in natural 
disasters, all threatening human health and welfare 
(Lee and Park, 2021) )(Söderlund and Newman, 
2015). Therefore society has to seriously reconsider 
its relationship with nature, not only for its own 
well-being but also for the benefits of the planet.  
 Biophilic Design offers a strategy that 
does just that, creating a build environment that 
improves both humans and natures well-being. 
Biophilic Design comes forth from the concept of 
biophilia. First introduced in 1964 by Erich Fromm 
and later popularized by Edward O. Wilson in 1984. 
Biophilia or “love of life”, introduces the inherit 
connection that exists between people and nature 
(Söderlund, 2019). Biophilic design builds upon 
this concept, as it aims to introduce elements 
into the build environment that foster this human-
nature connection. Despite the fact that this 
theory has evolved over the past sixty years, and 
that the positive effects of the presence of natural 
elements have been scientifically proven, there still 
seems to be a limited body of knowledge on the 
application of biophilic design. “The biophilic design 
framework still lacks explicit design strategies 
and guidelines to translate these approaches 
or elements into architectural design” (Zhong et 
al, 2019, p135). Therefore, this research aims to 
bridge the gap between the theoretical framework 
and its application, by answering the following 
question. What is the architectural expression 
of biophilic design, and what strategy should be 
used to correctly implement them into a design? 

 To answer this question, this paper will first 
outline the theoretical framework, exploring how the 
term biophilia has informed the theory of biophilic 
design. After which the different frameworks that 
classify the application of biophilic design will be 
investigated. When the theoretical framework 
has been established, the case study research 
will be introduced, explaining the process of case 
study selection, as well as the criteria to which the 
case studies will be tested. Finally, this paper will 
conclude a brief overview of the expected results 
and how these will influence the design process. 

INTRODUCTION
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Figure 1: Current state, where the architectural form negatively 
influences people and nature. Source: Author 

Figure 2: The architectural form derived from biophilic design 
positively influences people and nature. Source: Author  
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Biophilic design has evolved from the term 
biophilia, and has taken sixty years to come to 
where it is today, and is still growing and evolving. 
In order understand its complexity, it is important 
to understand how it started. First mentioned in 
the 1960s by psychoanalyst Erich Fromm the term 
biophilia, meaning ‘love of life’ was used to describe 
humanity and the ‘essence of man’. Fromm 
described that there is a separation between 
humans and nature due to the humans awareness of 
themselves. Where this separation makes humans 
free, it also installs a deep anxiety and conflict. The 
evolution of cities, becoming more industrialized 
and commoditized, separates humans even further 
from nature, increasing that feeling of anxiety and 
even evoking a hate for life (Söderlund, 2019). 
Humans can either regress towards this hate of 
life, or progress towards a love of life. Along this 
progressive path lies biophilia. “The biophilous 
conscience is motivated by its attraction to life and 
joy; the moral effort consists in strengthening the 
life-loving side in oneself” (Fromm 1964, p. 43). 

 It wasn’t until 1984 that the term of biophilia 
was popularized. Sociobiologist Edward Wilson 
defined biophilia as “the innate tendency to focus 
on life and lifelike processes” (Wilson, 1984, p1). In 
his book Biophilia, Wilson (1984) builds upon the 
writings of Fromm, agreeing that a biophilic love 
for nature is inherent in humans (Söderlund, 2019). 
Since the beginning of human evolution, humans 
have co-evolved with the natural environment, 
making humans response towards nature, both 
positive and negative, imbedded into humans 
DNA (Kellert, 2018). The humans ‘love of life’ can 
be fostered by recreating key features form nature 
(that are preferred by humans from an evolutionary 
point of view) that positively nourish the human-
nature connection. By this point the term biophilia 
was very much that, a term to describe an inherent 
relation between nature and humans. However, 
Wilsons gained traction among scholars from a 
diverse range of fields, that were finding grounds 
in his biological approach (Söderlund, 2019). In The 
Biophilia Hypothesis from 1992 a multidisciplinary 
group of people was invited by Wilson and Kellert to 
build upon the previously build notions. Not idolizing 
nature, but rather forming a scientifically based 
inquiry into the effects of connection, or disconnect, 
between humans and the natural environment. 
This process let them to conclude that the current 

state of modern cities asked for a change in 
contemporary lifestyle (Kellert and Wilson, 1995).      
 
Despite the positive reactions towards the book The 
Biophilia Hypothesis, it wasn’t until 2006 that the 
next progression was made, and the theory became 
ground for a new design approach, summarized 
as “the expression of the inherent human need 
to affiliate with nature in the design of the built 
environment” (Kellert and Heerwagen 2008, p. viii). 
This approach tries to find opportunities to express 
nature in urban environments, creating not only a 
more sustainable world, but also an improvement 
of human well-being.  This would ask for a paradigm 
shift in how to design and build, providing “a new 
language for interpreting the built environment” 
(Berkebile et al, 2008, p347). This requires a 
multidisciplinary approach and a fundamental 
shift in how urban life is viewed. The led to the 
establishment of the term ‘Biophilic Design’ in 2007 
(Söderlund, 2019). Publications, progressing and 
supporting the rational and benefits of this theory 
have increased, and policies have been started to 
form. Initiatives have started to bring nature back 
into the cities following the principles of biophilic 
design, yet it is clear that the movement is still 
growing and evolving (Beatley, 2016), as explicit 
design principles are still limited (Zhong et al, 
2019). The next chapter will explore the different 
frameworks that have been formed to better 
understand the application of biophilic design.   

BIOPHILIA
From term to social movement 

Figure 3: The inherent connection between humans and nature, 
and the experience through the senses. Source: Author 
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Figure 4: Icons representing the 15 pattern of biophilic design as described by Browning et al 2014. Source: Author 
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 In order to understand the implementation 
of biophilic design within the realm of architecture, 
various academics and practitioners have 
developed frameworks classifying natural aspects 
into categories and elements (figure 5). These 
frameworks differ in interpretation, some are 
derived from the field of evolutionary psychology 
others are based on the biological responses that 
occur in the human-nature relationship. Out of 
these frameworks three stand out, as they are often 
used in studies that investigate the application of 
biophilic design. These three frameworks also form 
the conceptual base for the criteria that are used for 
architectural certificates, such as LEED and WELL 
(Zhong et al, 2019). The framework as described 
by Kellert in 2008, and later refined in 2018, is 
perhaps the most well-known. The theory is directly 
built upon the concept of biophilia as described by 
Wilson, and focuses on evolutionary psychology. 
Where the first framework from 2008 leads to 

some ambiguity in the relation between the two 
dimension; organic or naturalistic, and place based 
or vernacular, the second framework from 2018 has 
tried to resolve this by making it more concise. It 
focusses on how people experience ‘nature’ and 
what attributes refer to that experience (Kellert, 
2008). Nevertheless, the used terminology remains 
vague at certain times. The third framework as 
described by Browning et al (2014) took inspiration 
from A Pattern Language, by Alexander and Murray. 
Derived from the biological response and benefits, 
the 15 Patterns of Biophilic Design focus on the 
physiological and cognitive benefits nature has on 
people. Divided into three categories these fifteen 
patterns try to propose a clear and standardized 
terminology for the application of Biophilic design 
(Browning et al, 2014). Both frameworks “agree that 
nature can be experienced psychologically through 
deliberate spatial arrangements” (Zhong 2019, 
p.121), yet the interpretation of how, is different.

BIOPHILIC DESIGN
The Frameworks for Design

Figure 5: Description of the different frameworks of biophilic 
design. Source: Zhong et al, 2019
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PROJECT SITE CLIMATE YEAR BUILING TYPE AREA BIOPHILIC 
ARCHITECTURE VISIT

Windhover 

5251 Oak St, 
Vancouver, BC 

V6M 4H1, Canada

Csb 2014 Contemplative 
Center 372 m² Yes No

VanDusen 
Botanical 
Garden

370 Santa Teresa 
St, Stanford, CA 

94305, Verenigde 
Staten

Cfb 2011 Visitor Center 19,483 m² Yes No

Winter Park 

1050 W Morse 
Blvd, Winter Park, 

FL 32789, 
Verenigde Staten

Cfa 2021 Library / Cultural 
Center 5,184 m² Yes No

H.C.Andersen 
Hus Museum

H.C. Andersen 
Haven 1, 5000 

Odense C, 
Denemarken

Cfb 2022 Museum 5,600 m² No Maybe

Oodi Helsinki 
Central Library

Töölönlahdenkatu 
4, 00100 Helsinki, 

Finland
Dfb 2018 Library 17,250 m² No Yes

Naturalis 
Biodiversity 

Center 

Darwinweg 2, 
2333 CR Leiden, 

Netherlands
Cfb 2019 Museum 38,000 m² No Yes

ARCHITECT

 Aidlin Darling 
Design 

Perkins & Will 

Adjaye 
Associates

Kengo Kuma & 
Associates

 ALA Architects

Neutelings 
Riedijk 

Architects

Figure 6: Overview of chosen case studies. Source: Author, 
Images from ArchDaily.com
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This chapter will explain the methodology 
that is used to answer the following question; 
what is the architectural expression of biophilic 
design, and what strategy should be used to 
correctly implement them into a design? First, the 
architectural form of biophilic design needs to be 
identified, this will be done through the method of 
case studies. Six case studies will be selected and 
compared to the fifteen patterns of biophilic design 
as described by Browning et al. Limiting myself to 
an exciting framework of application will help me 
build upon the existing knowledge and keep the 
research clear. The reason I choose to use the 
framework described by Browning et al, as opposed 
to the framework described by Kellert has multiple 
reasons. The 15 patterns of biophilic design move 
towards a strategy of application. Each pattern is 
backed with scientific evidence supporting the 
biological responses that the pattern has on people. 
In addition, each pattern explores the design 
opportunities, strategies and considerations for 
application (Browning et al, 2014). This forms a solid 
theoretical framework that allows for comparison 
with case studies. In order to compare the patterns 
to the case studies, each pattern will be summarized, 
identifying its origin in nature, the local effects 
that play a role on its application, the biological 
responses the pattern evokes, and lastly, how the 
pattern can be recognized within the case study. 

In order to ensure their relevance towards 
the topic of biophilic design and to allow for 
comparison, the case studies will be selected 
according to the following framework. First, and 
perhaps most important, all case studies have to 
be located in urban areas, the theory of biophilic 
design has come forth as a response to the 
industrialization of cities, so urban architecture will 
best show what biophilic design is. Secondly, all 
buildings that are chosen have to be constructed in 
the western word, this is in order to limit the cultural 
and local factors that inevitably influence the 
design, limiting to a specific region will hopefully 
lead to finding architectural forms that support 
each other. Despite the fact that the application 
of biophilic design happens within a wide range of 
building types, the decision is made to limit the case 
studies to a similar building type, this being cultural 
architecture. These buildings are largely public, 
allowing for access to the buildings, in addition, 
these buildings have a wide range of spaces that are 
designed with different intent, hopefully resulting 
in the application of a wide range of patterns. Not 

only buildings that have been designed as biophilic 
express characteristics that can be attributed to 
biophilic design. In order to explore the differences 
between conscious and unconscious intent, half of 
the case studies are labeled as biophilic, the other 
half is not, but instead find themselves within the 
realm of sustainable design. Because the term 
biophilic design wasn’t established until 2007, 
all projects will have to be completed after 2007, 
in order to have a similar level of technological 
advancement, allowing for fair comparison. 
Finally, while visiting a case study holds a lot of 
value, I believe that this would limit the selection 
so severely that it would harm the representation 
of the patterns. However, ideally half of the case 
studies will be visited, so that a reflection of my 
personal experience to the scientific evidence that 
supports the biological responses can be made. 

The theoretical framework of the patterns 
will then be cross referenced with the case studies, 
using plans, sections, elevations, sustainability 
strategies, pictures, writings related to the building, 
and where applicable, personal experience. 
The comparison will lead to the identification 
of architectural forms that relate to the specific 
patterns. Despite the fact that this gives a lot 
of information, it alone is not enough to create a 
strategy for its application. This will be formed 
through a reflection of the patterns architectural 
form, it’s biological effect, and it’s relation to 
nature. This research is meant to form a basis 
that can be expanded in the future with more 
architectural forms derived from other case studies.   

CASE STUDIES
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RESULTS
A Game of Biophilic Design 

 This research seeks to divine the 
architectural expression of biophilic design, and 
determine a strategy for its application. The 
architectural form will be determined through the 
cross-reference of the ‘15 patterns of biophilic 
design’ and six case studies. It is likely that not 
all patterns will lead to an equally strong result, 
as some are a lot more ambiguous then others. 
In these cases it might however still be possible 
to find useful results through hypothesizing the 
architectural form that allows for a certain result. 
The case studies have been selected in such a 
way that hopefully each pattern will occur at least 
twice. These results together with the results of the 
reflection will be presented in the form of a game.   
 
 This card game will consist of; pattern 
cards, tool cards, example cards and an instruction 
manual. The pattern cards will represent the 
15 patterns of biophilic design. Each card will 
summarize one pattern, describing its relation to 
nature and its application therein, the biological 
response that the pattern evokes, and the relation 
that the patterns holds to its surrounding. These 
pattern cards will link to the tool cards. The tool 

cards will show an abstracted version of the 
architectural form that has been identified within the 
case studies. The Example cards will give a short 
summary of the case study, with some background 
information, pictures and plans. The back of these 
example cards will show what patterns that were 
identified. That way they can be used as an exercise 
to recognize patterns, or as an example of how a 
pattern is applied. Lastly, the instruction manual will 
give an overview of the theory of biophilic design, but 
perhaps more importantly, it will show the strategy 
of application, derived through the reflection, in 
the form of instructions on ‘how to play the game’. 

 This research will give me a better 
understanding of what the ’15 patterns of biophilic 
design’ are, how to implement them. After the 
research this knowledge will be used to inform the 
architectural form of my design. The 15 patterns will 
together with the location along the LA river and the 
program of a library determine the architectural form, 
resulting in a biophilic building. This will be done by 
following the strategy that this research produces, 
bringing the intent, location and patterns together. 

Figure 8: Research diagram. Source: Author
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APPENDIX 1

 Source: Zhong et al, 2019
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APPENDIX 2

 Source: Browning et al 2014


