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'{}
Your exposure at an early age predisposes you

to understanding the value and importance of
natural contact. ”

(Beatley, 2013, as cited in Séderlund, 2019, p.43)



Abstract

Nowadays, Biophilic Design (BD) has become more well-known in architecture, without
a good understanding of the term’s conceptual foundations and, therefore, its true
meaning. Existing literature predominantly focuses on the characteristics and features of
BD, while the historical context of its emergence is underexamined, leading to conceptual
misunderstanding and a gap in the literature. This study explores the development of
the term BD, primarily in the United States, from the mid-twentieth century to its formal
definition in 2008 by positioning it in a broader historical and interdisciplinary context.
Based on the analysis of primary and secondary literature sources, this research identifies
four significant moments of collaboration between experts from different disciplines that
led to BD’s formulation. Moreover, it highlights multiple influential figures throughout
the emergence, most notably Stephen Kellert, who first mentioned the term BD at the
beginning of the 21st century. The study shows that BD is a broad term shaped by theories
in an interdisciplinary context and is, therefore, not confined to the single discipline of
architecture.
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Prologue

Growing up near the sea and dunes shaped my connection with nature and influenced me as a person. |
experience tranquillity and a sense of freedom while being in these landscapes, which positively impact my
well-being. | feel connected with nature. However, | believe people nowadays increasingly lose their connection
with nature despite their inherent tendency to connect with it.

As an architecture student, | often ask myself what role | could play in enhancing this connection through
the built environment. This is the reason why Biophilic Design fascinates me, as it provides an architectural
framework for the reconnection of humans and nature. When | first heard of the term, | thought of it as
incorporating nature into architecture by adding some extra plants into buildings. But through this research,
| began to understand that Biophilic Design is an interdisciplinary deep approach that aims to restore the
evolutionary human need to be in contact with nature, which is essential for holistic human health.

My interest in Biophilic Design comes from the belief that it is a step to harmonious architecture, where
people and nature live together in balance. | think it is important to learn how | can contribute to architecture
that goes beyond aesthetics and has a deeper understanding of ecology and psychology. Through integral
architectural design, we can restore our bonds with the natural world.

Architecture is not just a profession but a powerful tool to stimulate the needed change.



Biophilic design is the deliberate attempt to
translate an understanding of the inherent human
affinity to affiliate with natural systems and
processes, known as biophilia, into the design of the

built environment. ”

(Kellert et al., 2008, p.3)



o 2 Introduction

Nowadays, Biophilic Design (BD) is popular in the field of architecture with many designers identifying their
designs as biophilic, but without understanding its original meaning. This term misuse illustrates the need
for research on the theoretical foundations under which BD emerged. Because the current literature focuses
mainly on the principles and applications, BD’s emergence and contextualization are underexamined or
incomplete. Moreover, a deeper examination of the literature shows critical gaps in the total emergence,
which leads to an incomplete understanding of the tendency.

This thesis aims to address these gaps by examining the emergence of the term Biophilic Design, primarily in the
United States, in the context of a psychological, biological, scientific, and cultural tendency in a chronological
and complete way. Through historical research, this study will strengthen awareness of the origin of BD by
answering the following research question:

How did the term Biophilic Design emerge within the context of psychological, biological, cultural, and
scientific influences from the mid-20th century to its formal and popularized development in 2008?

This thesis positions BD in a broader historical development, emphasizing the role of interdisciplinary
collaborationin shaping the concept. Through a chronological structure, it explores how the term BD developed
from biophilia theories into a design concept and illustrates not only the connection between nature and
humans but also between architecture and other disciplines. The first chapter will outline biophilia’s biological
and psychological roots starting in 1964 when the term biophilia was introduced. The second chapter will
focus on the transition to a design concept from the 1990s until 2001 by introducing key pioneers in the field
and key projects. The third chapter will outline the formal birth of Biophilic Design as a term between 2001
and 2008, highlighting different moments in the literature identified as its official formulation by emphasizing
on key figure Stephen Kellert. The conclusion will focus on the interdisciplinary nature of BD throughout its
total emergence.

This thesis will analyze primary and secondary sources to provide a detailed overview of the development
of BD. Primary sources include books and publications by key thinkers and will be used to understand the
meaning and evolution of both biophilia and BD, as well as to gain insight into the psychological and scientific
trends that underlie them. Secondary sources will be used to provide a historical overview and analysis of
the emergence of BD. The sources will be examined to gain insight into the existing knowledge about the
development and identify the literature gaps. Primary and secondary sources will be compared in order to
reconstruct the chronological development. In addition, conducted interviews by researcher Jana Séderlund
in 2013 will be analyzed to clarify the pioneers’ narrative further.

This thesisis not a handbook on the principles of BD but an analysis of the discursive and contextual frameworks
that shaped the term by using historiography. It will emphasize the interdisciplinary foundation instead of
reducing it to a contemporary mainstream title.
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o 3 The Biological and Psychological
Roots of Biophilia (1964 -1993)

In order to understand the total emergence of the term Biophilic Design, it is essential to begin with the roots
of the conceptualization, starting with the term biophilia. The term is derived from the combination of the
ancient Greek words bio (life) and philia (love), which literally translates to ‘love of life’. In this context ‘life’
means both living creatures and the natural environment, framing biophilia as love for living creatures and
love for nature (Barbiero et al., 2021).

bio (life) + philia (love) = biophilia
(life) + (love) = love of life

Psychological Biophilia

Thus, the term biophilia is a combination of two ancient Greek words but was not used as a combined term
until 1964. Erich Fromm was the first to mention the combined term biophilia in his book The Heart of Man:
Its Genius for Good and Evil (1964). Fromm (1900-1980) was born into an orthodox Jewish family in Germany
during the First World War and opposed bourgeois society and capitalism, which led him toward socialism
(Funk, 2003). In 1933 he started working in the United States during a time of social unrest, due to the World
Wars and the Cold War, as a professor at the National University of Mexico and the William Alanson White
Institute of Psychoanalysis and Psychiatry and at Michigan State University (Fromm, 1958). He wrote about the
problems of modern society that stood in the way of the realization of true human freedom, and saw love and
attachment to others and socialism as essential solutions for these problems (Elkind, 1981; Alexander, 2021).
As a German Marxist psychoanalyst, socialist humanist, and philosopher, Fromm focused on the social and
cultural influences on the individual (Fuchs, 2020; Benton, 2011).

In The Heart of Man: Its Genius for Good and Evil (1964), Fromm described the term biophilia from a
psychological perspective as ‘love of life’, by which he meant the connection and love with everything that is
alive. “The person who fully loves life is attracted by the process of life and growth in all spheres.”” (Fromm,
1964, p.47). According to Fromm, it is a positive and innate urge to have love with all living things. Fromm’s use
of the terms ‘love’ and ‘life” is rooted in his broader psychological framework. In his most popular book, The Art
of Loving (1956), he described love as an active power and an art that people could learn and develop (Fromm,
1956, p.20). “Love is the active concern for the life and the growth of that which we love” (Fromm, 1956,
p.26). He linked love and life because of the active power (love) in engagement with existence (life): “Without
love, humanity could not exist for a day.”” (Fromm, 1956, p.18). Fromm'’s ideas were relatively new in social
psychology and psychoanalysis, in contrast to other psychoanalysts who saw love as a passive feeling or just
an occurrence (Fromm, 1956). The period in which The Art of Loving (1956) was published was characterized
by a new awareness of freedom, connection, and love. Moreover, America was discovering both social science
research on sexuality and self-help books (Hausdorf, 1972).



In 1973, Fromm further elaborated on the term biophilia in his book The Anatomy Of Human Destructiveness,
in which he stated: “Biophilia is the passionate love of life and of all that is alive; it is the wish to further growth,
whether in a person, a plant, an idea, or a social group.” (Fromm, 1973, p.365). The ideas and publications
of Fromm emerged in the middle of the 20th century when alienation was caused by modern capitalism,
industrialization, and urbanization (Miyamoto,1987). Furthermore, the 1970s were also characterized by
ecological movements, such as Earth Day (1970) and the Club of Rome: Limits to Growth (1972). His Jewish
background and interpretation of the Bible and the Talmud also influenced Fromm’s ideas. He stated that
humans were destroying the environment because they were not living in harmony with nature. Instead, he
advocated that humans should build a new, non-destructive relationship with nature. He saw the Messianic era
as a utopia where people lived harmoniously with nature. According to Fromm, developing human capacities,
such as love and reason, would be the solution to restoring the destructive relationship between people and
nature (Gunderson, 2014).

“Man, in the name of progress, is transforming the world into a stinking and poisonous place (and this
is not symbolic). He pollutes the air, the water, the soil, the animals-and himself. He is doing this to a
degree that has made it doubtful whether the earth will still be livable within a hundred years from now.”
(Fromm, 1973, p.350)

Biological Biophilia

In 1984, the term biophilia was mentioned again, by American biologist Edward O. Wilson, who studied the
taxonomy of animals, sociobiology, biodiversity, and the human-nature relationship. He was a professor
of science and curator of entomology at Harvard University and twice winning author of the Pulitzer Prize
(Kellert & Wilson, 1993). In 1975, Wilson published Sociobiology: The New Synthesis, in which he introduced
a groundbreaking approach to the social behavior of humans and animals. He stated that research in human
genetics and neuroscience had led to a biological understanding of human nature, in contrast to the leading
psychological emphasis on cultural and social influences (Harvard University Press, 2000). In 1978, Wilson
further explored human biology in his publication On Human Nature, in which he examined how biological
evolutionary processes influence human behavior and drew connections between biology and the social
sciences. With his publications, Wilson shifted the emphasis to biological foundations and sociobiology.

“Sociobiology is a scientific discipline, the systematic study of the biological basis of all forms of social
behavior in organisms, including humans.” (Wilson, 1978, p.xvi)

In his book Biophilia (1984), Wilson approached the term biophilia from this biological and evolutionary angle
to indicate that humans have deep bonds with nature rooted in humans evolutionary biology. He described
biophilia as “the innate tendency to focus on life and lifelike processes” (Wilson, 1984, p.1) and “... the urge to
affiliate with other forms of life...”” (Wilson, 1984, p.85). Wilson’s ideas emerged in the 1980s when sociobiology
emerged as its own field and when environmental and ecological concerns were increasingly rising: “In the
interpretation of E.O Wilson’s biophilia concepts we can see direct references to the environmental movement
thinkers- Henry D. Thoreau or Aldo Leopold.” (Krémafova, 2009, p.14).

With Wilson’s biological approach, a disciplinary shift occurred in the focus from psychological to biological.
In contrast to Fromm, the biological explanation of Wilson did not use the word ‘love’ anymore. Wilson
suggested that the connection with nature was not just a cultural or psychological preference but a deeply
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rooted feature that helps people survive in their environment. Throughout history, humans have relied on
the natural environment in order to survive. According to Wilson, if humans had the choice, they would
choose several landscape features similar to the evolutionary environment: the savanna, lookout points, and
water bodies. “It seems that whenever people are given a free choice, they move to open tree-studded
land on prominences overlooking water.”” (Wilson, 1984, p.110). Wilson based his biological perspective on
scientific studies from researchers such as Gordon Orians with the Savanna Hypothesis (1980), Yi-Fu Tuan with
Topophilia (1974), and Rene Dubos with Wooing of the Earth (1980) (Wilson, 1984). To conclude, academia
shifted from a social and psychological perspective toward a more biological and sociobiological model.

Both Fromm and Wilson described biophilia as inherent to humans and a sign of mental and physical health
(Orr, 1993). However, Fromm defined biophilia psychologically, while Wilson described it from a biological
perspective (Barbiero et al., 2021). Furthermore, both Wilson and Fromm argued that a deeper understanding
and development of biophilia contributed to a better coexistence of humans and nature, which could help
address environmental problems (Gunderson, 2014). Ultimately, the two perspectives were complementary
and together provided a theoretical framework for the term biophilia.

An Interdisciplinary Biophilia

Wilson’s book Biophilia gave rise to discussions and more research: “The concept of biophilia inspired
discussions of ethics, art, culture, politics and religion.” (Millar, 2006, p.9). American social ecologist Stephen
R. Kellert was one of those thinkers who began exploring the concept of biophilia after Wilson’s publication.
Kellert first studied and researched in the field of sociology and published about environmental and biology
conservation. In 1977, he joined Yale University School of Forestry and Environmental Studies as a researcher
and lecturer and became an associate professor in 1980. His work focused on understanding the connection
between nature and humans (Dennehy, 2017). Kellert and Wilson met in 1982 before Wilson published
Biophilia. Although both were professors at different universities in the United States, Harvard and Yale, they
collaborated intellectually. Wilson focused on sociobiology and evolutionary theories, while Kellert focused
on the human-nature connection. Wilson’s theories inspired Kellert, who has been thinking about biophilia
ever since they met (Séderlund, 2019).

Wilson’s biological ideas about human behavior and nature were not fundamentally a part of academia and
practice until the 1990s (Soderlund & Newman, 2022). In 1992, Kellert and Wilson wanted to gather a group
of thinkers and researchers to discuss biophilia and reach beyond the current explanation of it. They aimed to
popularize the biophilia concept and to broaden the theoretical and empirical evidence supporting it (Joye &
De Block, 2011). Together with Kellert’s colleague Scott McVay, a naturalist, a philanthropist, and a poet, who
was head of the Geraldine R. Dodge Foundation™ (US), they brought together a diverse group of twenty thinkers.
“With McVay, they were able to secure some funding and brought togetheran exceptional group of “very bright,
high powered people.” (Kellert, 2013 as cited in Soderlund, 2019, p.48). “This meeting occurred because the
editors (Kellert & Wilson) believed that scientific inquiry of such a new and difficult subject (biophilia) required
aninitial opportunity for productive discussion and feedback. A highly attractive, retreat-like setting was chosen
in the hope of stimulating deep and lively discussion.” (Kellert & Wilson, 1993, p.24). These discussions led

* Geraldine R. Dodge Foundation is a philanthropic foundation that supports arts, education, environment, in-

formed communities, and poetry to connect communities and influence social change. Under McVay’s leadership, the
organization also supported environmental conservation, education, and animal welfare (Chautauqua, n.d; Geraldine
R. Dodge Foundation, 2025)



a year later, in 1993, to the publication of the book The Biophilia Hypothesis, written by Kellert and Wilson.
The book was a collection of publications by twenty experts from different disciplines, all connected with
nature in a psychological, biological, cultural, symbolic, or aesthetic way. Their shared idea that the natural
world is critical to humans at both the individual and the societal level connected these actors (Kellert, 1993).
“The editors believe that the contributors are distinguished by the relevance of their prior work relating to
the biophilia hypothesis, the outstanding quality of their scholarship, and the breadth of their disciplinary
perspectives. We have proceeded with the conviction that the richness of the topic requires no less than a
multidisciplinary consideration.”” (Kellert & Wilson, 1993, p.22).

The book became an interdisciplinary study that presented factual and theoretical evidence for the hypothesis
that human affinity with nature is deeply rooted in evolutionary human history. By merging chapters written
by twenty different thinkers (figure 3), a general understanding of biophilia was made in the form of the
biophilia hypothesis with a scientific claim. By approaching biophilia as a hypothesis underscored the need for
systematic research and proof of the concept.

The Biophilia Hypothesis

The human inclination to affiliate with life and lifelike process is:

B Inherent (that is, biologically based)

B Part of our species’ evolutionary heritage

B Associated with human competitive advantage and genetic fitness

B Likely to increase the possibility for achieving individual meaning and personal fulfilment

B The self-interested basis for a human ethic of care and conservation of nature, most especially the

diversity of life

Figure 1: The biophilia hypothesis (Kellert & Wilson, 1993, p.21)
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Figure 3: Twenty contributors and their profession (in 1993) of The Biophilia Hypothesis, highlighting the diversity of
disciplines and focus areas- based on Kellert & Wilson, 1993, p.458-463
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O 4 The Transition to a Design Concept
(1990’s-2001)

A Shift in Focus

In the 1990s, the focus on biophilia began to shift from its original psychological and biological theory, which
focused on life or living organisms, towards the examination of the connection between humans and the
natural world (Zhong et al., 2022). In the 70s, 80s, and 90s, various studies and theories were published
in different domains with a focus on the human-nature connection (figure 6), but without using the term
biophilia yet. The Biophilia Hypothesis played a crucial role in this focus shift as it provided an overview of
various theories and scientific research, including those based upon previously published works from the past
years. Kellert emphasized that biophilia is a broad concept that does not stand alone but is built on decades
of research and theories of the various aspects of the human relationship with nature. ”The human need for
nature is linked not just to the material exploitation of the environment but also to the influence of the natural
world on our emotional, cognitive, aesthetics, and even spiritual development.” (Kellert, 1993, p.42). Also
with The Biophilia Hypothesis the term had not yet been fully defined, as Kellert argued, “This book represents
the start rather than the conclusion of a journey of exploration” (Kellert, 1993, p.22).

Towards the Built Environment

The scientific theories related to the nature-human connection were also applied to the built environment.
Research showed that buildings with the essential components of the preferred natural environment positively
affect people’s well-being and performance. The research and publications of Roger Ulrich in the 1980s and
1990s in the health and hospital context were of significant influence. Ulrich, a researcher and architecture
professor at Texas A&M University, published the study View through a Window May Influence Recovery from
Surgery in 1984. This study had a significant influence on the design of hospitals with the confirmation that
stress-reducing interventions, such as a view of nature, affected clinical outcomes. This contributed to the
Healing Environments (HE) movement and the Evidence-Based Design (EBD) movement in the 1990s, which
used research evidence to inform the built environment (Marberry, 2010).

Architects started thinking about the theories and collaborating with different disciplines to integrate the
natural environment theories. Moreover, due to the environmental crises and climate change, there was a
greater focus on sustainable architecture around the 90s (Kabinesh et al., 2024). Movements such as ‘Green
Buildings” and ‘Sustainable Architecture’ emerged in the 1990s with a strong emphasis on the connection
between nature and environmental quality (Ryan & Browning, 2017). A precursor project, The Herman Miller
Greenhouse (1995, Michigan, US), designed by William McDonough, one of the leaders in the Green Buildings
field, was one of the first projects emphasizing the impact of the relationship between people and nature.
Architects started working together with researchers such as Judith Heerwagen and William D. Browning
(mentioned later in the text) with a link to the concept of biophilia. The project experimented especially on
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the positive impact of productivity of the building occupants, using the term Phylogenetic Design” (Heerwagen
& Hase, 2001). Although the theories of biophilia were associated with design, the term biophilia itself had
not yet been used.

Judith Heerwagen and Gordon Orians had already researched the effect of nature on people in the 1980s.
Heerwagen was an environmental and behavioral psychologist and has worked at the College of Architecture
and Urban Planning at The University of Washington since 1982. This shifted her focus to the natural impact on
the built environment (Heerwagen, 2023). Orians was a professor of zoology and environmental studies, also
at the University of Washington. In 1993, they wrote chapter 4, Humans, Habitats, and Aesthetics, together
in the book The Biophilia Hypothesis, in which they were the first to link the term biophilia and the built
environment: “Nor have we considered the potentially powerful applications of this approach (biophilia) to
the built environment.”” (Heerwagen & Orians, 1993, p.167). They emphasized that the characteristics of the
natural environment that influence human behavior were insufficiently understood or utilized by designers.
However, in their chapter, they mentioned the book The Wright Space: Patterns and Meaning in Frank Lloyd
Wright’s Houses (1991), in which author Grant Hildebrand, professor at the College of Architecture and Urban
Planning at the University of Washington, linked Wright’s buildings to prospect-refuge theory. “Hildebrand
concludes that the power and magic of Wright’s houses are nothing more than an architectural expression of
the lingering biological need in human beings for refuge and prospect.” (Seamon, 1992, p.132). This prospect-
refugee theory was coined in 1975 by geographer Jay Appleton, who stated that humans have an evolutionary
preference for environments that provide observing points (prospect) and shelter (refugee) (Houghton-Moss,
2017). Wilson also already described this theory in his book Biophilia (1984) as a feature of biophilia. This
makes it clear that Wright’s buildings were seen as pioneering examples of architecture that used biophilic
features already in the 1930s.

In 1997, Stephen Kellert published another book dedicated to biophilia called Kinship to Mastery: Biophilia in
Human Evolution And Development, which was a follow-up to the previously published Biophilia Hypothesis in
1993. At that time, Kellert was a professor at Yale University School of Forestry and Environmental Studies and
wanted to deepen the conversation about biophilia to make it more accessible to a broader public (Yale News,
1997). With this publication, he elaborated on the influence of the nature-human connection on people’s
mental and psychological development (Kellert, 1997). In the 1990s context, marked by environmental
degradation and rising environmental awareness, Kellert advocated for biophilia as an essential part of human
health and warned that the degradation of the environment could cause serious consequences (Kellert,
1997). Therefore, Kellert also pointed out the importance of the connection between biophilia and the built
environment: “And we need to develop ways for linking the natural world with the human-built environment”
(Kellert, 1997, p.193).

Between 1996 and 1998 Judith Heerwagen published multiple articles with a focus on Green Buildings and the
built environment: A Tale of Two Buildings: Biophilia and the Benefits of Green Design (1996), The Human and
Organizational Impacts of Green Buildings (1997) and Design, Productivity and Well-being: What are the Links?
(1998). Heerwagen had already conducted research into the impact of nature in office/built environments
in the 1980s, "Heerwagen was responsible for a lot of early biophilia research.” (Browning, 2013, as cited
in Soderlund, 2019, p. 58). She was also present at the gathering on biophilia in 1992 and contributed a
chapter in The Biophilia Hypothesis. Her articles described that incorporating biophilic features in the built
environment (Green Buildings) could positively influence building users. She advocated for a shift in design

*

2001)

Phylogenetic Design focuses on the evolved relationships between people and nature (Heerwagen & Hase,
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approach: “We need to shift our focus from thinking of buildings as real estate costs to thinking of buildings
as an employee benefit — one that contributes significantly to health, performance, well-being, organizational
attachment”. (Heerwagen, 1998, p.19). Although she did not specifically use the combination of biophilia and
design in her articles, Heerwagen described the characteristics of what would later be called Biophilic Design
and its importance.

In 1999, the next book was published, which brought the connection between nature and the built environment
forward. In Origins of Architectural Pleasure, Grant Hildebrand described why buildings are attractive to people
from an evolutionary and psychological point of view and build on the biological and cognitive sciences. The
book was seen as the theory and practice of a new architecture (Frasca, 1999, as cited in Hildebrand, 1999).

With the aforementioned publications, it becomes clear that the interest in integrating the nature-human
connection into the built environment grew from the 1990s onwards. Although there was no specific
combination of the use of the term biophilia and architecture, other terms and projects reflected the theories,
such as: Phylogenetic Design, Green Buildings, and Sustainable Architecture. That changed in 2001, when Judith
Heerwagen and Betty Hase published Building Biophilia: Connecting People to Nature in Building Design. Hase
was a former (workplace) interior designer at Knowledge Resource Group at Herman Miller Inc., an interior
furnishing company based on the nature-human connection that coined the term Phylogenetic Design. With
this article, Hase and Heerwagen were the first to describe the characteristics that a biophilic building should
have. Moreover, they were the first to specifically use the term biophilia in combination with architecture:
‘building biophilia’. To conclude, the merging of the terms biophilia and architecture was established.



Figure 5: Fallingwater
1935, Pennsylvania, US
By Frank Lloyd Wright
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o 5 The Formal Birth of the Term
Biophilic Design (2001-2008)

From Sustainable Green Architecture to Restorative Environmental Design

With the merging of the terms ‘biophilic’ and ‘buildings” by Heerwagen and Hase in 2001, the early rough
establishment of the concept of Biophilic Design was made. In 2004, Kellert published an article called
Beyond LEED: From Low Environmental Impact to Restorative Environmental Design, in which he argued that
‘Green Buildings’ and ‘Sustainable Design’ approaches were too narrow because they did not address the
human biological and ecological need for contact with nature and were therefore unsustainable. "I would
argue instead for the reformation of not only our conventional development paradigm but also prevailing
approaches to sustainable design” (Kellert, 2004, p.6). His new design approach, ‘Restorative Environmental
Design’ (RED), advocated for the harmonious relationship between humans and the natural world. It consisted
of two parts: avoiding negative environmental impacts on natural systems (low environmental impact) and
restoring the positive relationship between humans and nature (positive environmental impact) (Kellert,
2004). Kellert equated positive environmental impact with biophilic design and was the first to use the term
Biophilic Design. “Positive (environmental) impact or what | prefer to call biophilic design reflect building and
landscape constructions that enhance people’s physical and mental well-being through positive connections
to the natural environment in places of ecological and cultural meaning and familiarity” (Kellert, 2004, p.12).
With this, the term Biophilic Design (BD) was mentioned for the first time and was seen as the missing link in
achieving true sustainable design (Patel et al., 2022). With his sustainable approach, Kellert added an extra
dimension to the sustainability discourse in which energy-efficient technologies and renewable materials were
formerly the main focus points. The introduction of BD into the field of sustainability and ecologically confirms
the interdisciplinarity of the biophilia concept and indicates that the term extends beyond just the innate
tendency to connect with nature, changing the biophilia discourse.

Restorative Environmental Design
\— low environmental design

\— positive environmental design = biophilic design

In 2005, Kellert published Building for Life: Designing and Understanding the Human-Nature Connection,
in which he explained and elaborated his theories of RED in more detail. In this book, he compiled the
thinkers and scientific studies that demonstrated the positive effects of the human-nature connection, which
supported his RED theories (figure 6). By focusing on Biophilic Design in Chapter 5, he introduced the term to a
broader audience. He explained that the current architecture hindered the connection between humans and
nature, which, according to him, could lead to mediocre architecture and lower well-being. With this, Kellert
advocated for a shift in architectural approach from sustainable and energy-efficient design to Biophilic Design
(Millar, 2006).

25



26

“What is more sustainable, a technologically sophisticated low environmental impact building isolated
from the natural world and likely abandoned once its high technology systems are no longer novel or
cutting-edge, or constructions people revere and recycle generation after generation because they affirm
our enduring affinity for connection with the natural environment?”’ (Kellert, 2004, p.11-12)

A Different Birth

Although Kellert first mentioned the term in 2004 and 2005, this is not well described in the literature as the
formal emergence of the term BD. For instance, in her detailed book (239 pages) The Emergence of Biophilic
Design (2019), biophilia researcher and author Jana Soderlund does not reference both of Kellert’s publications
from 2004 and 2005. Instead, she identifies events in 2006 and 2008 as the formal birth of the term.

William D. Browning, the founder of Green Development Services at the Rocky Mountain Institute” (RMI),
was mainly interested in the positive impact of nature on humans through the built environment. At the
RMI, he developed a database of research on biophilia, with which Kellert came in contact. This resulted in
conversations between Browning and Kellert about studies on biophilia and design and led to the organization
of asymposium in May 2006 by Kellert, Browning, and Heerwagen called Bringing Buildings to Life: The Theory,
Science and Practice of Biophilic Building Design at the Rhode Island Conference Center in the United States
(Browning, 2013; Millar, 2006). A diverse group of forty experts from different fields came together for three
days to discuss the connection between biophilia and design. “Kellert’s reputation as a leader in the field was
a huge benefit in attracting this group and keeping them there for three days” (Heerwagen, 2006, as cited
in Millar, 2006). The group comprised academics, industry representatives, real estate investors, sociologists,
doctors, mathematicians, artists, interior designers, local government, and journalists. (Millar, 2006; Soderlund,
2019) The three-day symposium aimed to discuss how nature could re-enter the built environment. Previously,
various professions used different terms, but not BD. However, during the symposium, the term was used as
a universal term (Beatley, 2013).

“The idea of biophilic design arises from the increasing recognition that the human mind and body evolved
in a sensorially rich world, one that continues to be critical to people’s health, productivity, emotional,
intellectual, and even spiritual well-being.” (Kellert et al., 2008, p. vii)

The outcome of this symposium was published in 2008 in the form of the book Biophilic Design: The Theory,
Science, and Practice of Bringing Buildings to Life, written by Stephen Kellert, Martin Mador, and Judith
Heerwagen. Mador worked in the field of Green Buildings and did Biophilic Design research with Kellert at Yale
University (Kellert et al., 2008). The book was a compilation of essays and research from 34 different experts
(figure 7) in the field of BD who had also contributed to the discussions at the 2006 symposium (Kellert et al.,
2008). It described the theory behind BD, the scientific evidence for its benefits, and its practices. “The book
presented the birth of biophilic design...” (Séderlund, 2019, p.6). With this, Soderlund framed the 2008 book
as the formal birth of BD. Although the book presents the term and its framework clearly and in detail for the
general public, the term already emerged in 2004 and 2005 by Kellert.

* Rocky Mountain Institute (RMI) is a research and educational foundation of which Green Development Services

is a part, that focuses on environmentally responsive development and promotes sustainable development in the built
environment (Room & Browning, 1994)



Bob Berkebile Stephen Kieran

Frances Kuo Bob Pyle, Stephen Kellert, and Edward O. Wilson

Gordon Orians, Richard Forman, and Vivian Loftness Richard Louv

Figure 6: Contributors at the symposium: Bringing Buildings to Life at the Whispering Pines Conference Center
at Rhode Island
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Discussion

The emergence of the term Biophilic Design had a broad and long rise from 1964 to 2008. Erich Fromm was
the first thinker who introduced the term biophilia in 1964. He described it from a psychological perspective as
“love with everything that is alive” (Fromm, 1964, p.47). In 1984, Edward Wilson expanded the term from an
evolutionary/biological approach, describing it as “the innate tendency to focus on life and lifelike processes”
(Wilson, 1984, p.1). The publications and theories of biophilia gave rise to discussions and scientific studies in
various disciplines. This research laid the groundwork for a broader understanding of biophilia in The Biophilia
Hypothesis (1993). The book became an interdisciplinary study that presented factual and theoretical evidence
for the hypothesis that human affinity with nature is deeply rooted in evolutionary human history.

The theories were applied to the built environment from the 90s onwards, with different actors advocating for
linking the natural world with the built environment because of its positive effects on humans and nature, but
without using the term BD yet. Heerwagen and Hase were the first to specifically link biophilia and architecture
in 2001. However, it was Stephen Kellert who established the merging between biophilia and design in 2004 by
introducing the term ‘Biophilic Design’. In his publications, he advocated for a truly sustainable design through
Restorative Environmental Design (RED), of which Biophilic Design was a complementary part. In his follow-
up book in 2005, he elaborated further on BD by dedicating a chapter to it. However, biophilia researcher
and author Jana Soderlund, who researched the emergence of Biophilic Design, did not refer to Kellert’s
publications from 2004 and 2005. Instead, she identified the events in 2006 and 2008 as the formal birth of
the term.

In 2006, a three-day symposium was organized where BD was used as a universal term and aimed to discuss
the reintegration of nature in buildings with people from various disciplines. The outcome was the book
Biophilic Design: The Theory, Science, and Practice of Bringing Buildings to Life (2008), which described the
theory behind BD, the scientific evidence for its benefits, and its applications. This publication introduced the
term BD and its framework as a standalone concept instead of a complementary part of RED and popularized
the term among a greater public.
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7 Conclusion

The emergence of Biophilic Design (BD) has seen an interdisciplinary development throughout history. It
started with the concept of biophilia, which was initially approached from a psychological perspective but was
later examined from a biological framework. Over the years, the concept has been enriched by theories and
research from various disciplines and experts, primarily in the United States, which ultimately led to BD.

The development of BD is characterized by four significant moments of interdisciplinary collaboration. Firstly, in
1992, a gathering was organized by Stephen Kellert and Edward Wilson, who brought together twenty experts
from different disciplines to discuss the concept of biophilia. This changed the former narrow perspectives
into a broader, more holistic interpretation. Secondly, this gathering resulted in the publication of the book
The Biophilia Hypothesis in 1993 by Kellert and Wilson, in which the gathering participants each wrote a
chapter, alone or together with another expert. This marked how crucial collaboration was for broadening the
perspectives. Thirdly, in 2006, a three-day symposium was organized by Kellert, Browning, and Heerwagen,
who brought together forty experts from different disciplines to discuss the connection between biophilia and
design. Lastly, this gathering resulted in the book Biophilic Design in 2008 by Kellert, Heerwagen, and Mador,
to which 34 authors, who also participated in the symposium, contributed. Each expert wrote a chapter in this
book, either individually or together.

Several key figures played a consistent role in these collaborations and, therefore, in the total development of
BD, including Judith Heerwagen, Roger Ulrich, David Orr, Edward Wilson, and Stephen Kellert (figure 10). These
experts were present at all four collaboration moments and did influential research, most notably Stephen
Kellert. He played a leading role throughout the total emergence and was the initiator and driving force, as
Heerwagen stated: “Kellert’s reputation as a leader in the field...”(Heerwagen, 2006, as cited in Millar, 2006,
p.7). Furthermore, he was the first to mention the term Biophilic Design as a result of years of development
and merging of studies and theories. Heerwagen herself was also of great influence in the development as
Browning stated: "Heerwagen was responsible for a lot of early biophilia research.” (Browning, 2013, as cited
in Soderlund, 2019, p. 58).

The emergence of BD, inits historical and interdisciplinary context, shows that experts from different disciplines
collaborated to develop a deeper understanding of the concept by writing articles and books, researching, and
discussing at gatherings (figure 11,12,13). The different disciplines needed each other, as Heerwagen stated:
“Biologists don’t understand building design and designers don’t have the biological background.” (Heerwagen,
2013 as cited in Séderlund, 2019, p. 53 ). Moreover, one discipline enriched the other. This shows the breadth
of the concept and demonstrates that it cannot be attributed to the single architectural discipline. This process
shows that the traditional boundaries between disciplines are becoming more irrelevant. Architecture can no
longer be seen as a standalone discipline, which is separated from ecology, psychology, sociology, or other
disciplines. It makes me wonder where the architectural discipline begins and ends. Or is this question equally
relevant in a world where the integration of nature and the built environment, and thus an interdisciplinary
approach, is becoming increasingly crucial?



The historical context of the development of BD also makes it clear that societal dynamics and theoretical
discourses have played a decisive role in the formation of the term. By researching this framework, the
underlying meaning becomes visible, which is important to counter the current ease and misuse of the term.
Researching theories in their historical context is essential for understanding the broader discourse and,

therefore, the true meaning of ideas and theories.

The emergence of Biophilic Design is not just about architecture but about the importance of understanding

historical contextualization and fostering the interconnectedness between disciplines.

1992 Gathering with 20 thinkers from various disciplines about biophilia

Jared Diamond, Madhav Gadgil, Judith Heerwagen, Aaron Katcher, Stephen Kellert, Elizabeth Atwood, Lawrence, Lynn
Margulis, Scott McVay, Gary Paul Nabhan, Rich Holmes Rolston IlI, Richard Nelson, Gordon Orians, David Orr, Dorion
Sagan, Paul Shepard, Michael Soulé, Sara St. Antoine, Roger Ulrich, Gregory Wilkins, and Edward O. Wilson

1993 The Biophilia Hypothesis - a compilation of theories by the 20 thinkers

Jared Diamond, Madhav Gadgil, Judith Heerwagen, Aaron Katcher, Stephen Kellert, Elizabeth Atwood, Lawrence, Lynn Margulis,
Scott McVay, Gary Paul Nabhan, Rich Holmes Rolston Ill, Richard Nelson, Gordon Orians, David Orr, Dorion Sagan, Paul Shepard,
Michael Soulé, Sara St.Antoine, Roger Ulrich, Gregory Wilkins, and Edward O. Wilson

2006 Three-day symposium with 40 experts from different disciplines to discuss
the connection between biophilia and design

Timothy Beatley, Tom Bender, Janine Benyus, Bob Berkebile, Kent Bloomer, Tina Bringslimark, Hillary Brown, William D. Browning,
Clare Cooper Marcus, Pliny Fisk, Robert Fox, Howard Frumkin, Bert Gregory, Terry Hartig, Alice Hartley, Judith Heerwagen, Grant
Hildebrand, Stephen Kellert, Stephen Kieran, Vivian Loftness, Richard Louv, Martin Mador, Kenneth G. Masden II, Robin Moore,
David Orr, Grete Grindal Patil, Robert Pyle, Jonathan Rose, Nikos Salingaros, Jenifer Seal Cramer, Megan Snyder, Roger Ulrich, Alex
Wilson, Edward O. Wilson, Frances Kuo, and five others

2008 Biophilic Design: The Theory, Science, and Practices of Bringing Buildings
to Life - a compilation of chapters by 34 experts

Timothy Beatley, Tom Bender, Janine Benyus, Bob Berkebile, Kent Bloomer, Tina Bringslimark, Hillary Brown, William D. Browning,
Clare Cooper Marcus, Pliny Fisk, Robert Fox, Howard Frumkin, Bert Gregory, Terry Hartig, Alice Hartley, Judith Heerwagen, Grant
Hildebrand, Stephen Kellert, Stephen Kieran, Vivian Loftness, Richard Louv, Martin Mador, Kenneth G. Masden I, Robin Moore,
David Orr, Grete Grindal Patil, Robert Pyle, Jonathan Rose, Nikos Salingaros, Jenifer Seal Cramer, Megan Snyder, Roger Ulrich, Alex
Wilson, and Edward O. Wilson

Figure 10: Overview of the four influential collaborations,
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Lynn Margulis and Dorion Sagan

Micro-Cosmos: Four Billion Years of Microbial Evolution (1989)
Biospheres from Earth to Space (1989)

Origins of Sex: Three Billion Years of Genetic Recombination (1990)
Mystery Dance: On the Evolution of Human Sexuality (1992)

God, Gaia, and Biophilia (1993)

Gary Paul Nabhan and Sara St.Antoine

The Loss of Floral and Faunal Story: The Extinction of Experience (1993)

Stephen Kellert, Edward Wilson, and Scott McVay

Kellert and Wilson met in 1982

Organized the gathering about Biophilia (1992)

Wrote together The Biophilia Hypothesis (1993), in which Kellert and Wilson were
main authors and Mcvay wrote the prelude

Judith Heerwagen and Gordon Orians

Adaptations to windowlessness: A study of the use of visual decor in windowed and
windowless offices (1986)

The psychological aspects of windows and window design (1990)

Evolved responses to landscapes (1992)

The adapted mind: Evolutionary psychology and the generation of culture (1992)
Humans, Habitats, and Aesthetics (1993)

Collaborative connections and their shared work (articles and books) until 1993 37
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Vivian Loftness and Megan Snyder

e Greening the Operation and Maintenance of the Children’s Hospital of Pittsburgh:
Benchmarks and opportunities for innovation of material and uftility flows (2005)

e Sustainability and Health are Integral Goals for the Built Environment (2006)

e Where Windows Become Doors (2008)

Jenifer Seal Cramer and William Dee Browning
e Transforming Building Practices Through Biophilic Design (2008)

David Orr and Robert Michael Pyle
e The Extinction of Natural Experience in the Built Environment (2008)

Bob Berkebile, Bob Fox, and Alice Hartley
e Reflections on Implementing Biophilic Design (2008)

Alex Wilson, William Dee Browning, Alice Hartley, David Orr, and Jenifer Seal
Cramer

e All connected to The Rocky Mountain Institute (RMI)

e Wilson was author of the RMI textbook: Green Development: Integrating Ecology

e and Real Estate (1998)

e Browning was founder of RMI’s Green Development Services (1991)

e Hartley worked for the RMI

e Orrserved on the Boards of RMI

e Cramer served as a principal in Research and Consulting group at RMI

Collaborative connections and their shared work (articles and books) until 2008 39
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Nikos A. Salingaros and Kenneth G. Masden Il
e A Theory of Architecture written by Salingaros, with a foreword by Masden Il (2006)
¢ Neuroscience, the Natural Environment, and Building Design (2008)

Judith Heerwagen and Bert Gregory
e Biophilia and Sensory Aesthetics (2008)

Terry Hartig, Tina Bringslimark, and Grete Grindal Patil

e Adaptation to Windowlessness: Do Office Workers Compensate for a Lack of Visual
Access to the Outdoors? (2007)

e Psychological Benefits of Indoor Plants in Workplaces: Putting Experimental Results
into Context (2007)

e Restorative Environmental Design: What, When, Where, and for Whom? (2008)

e The association between indoor plants, stress, productivity and sick leave (2008)

Robin C. Moore and Clare Cooper Marcus
e Children and Their Environments: a review of research 1955-1975 (1976)
e Healthy Planet, Healthy Children: Designing Nature into the Daily Spaces of Childhood (2008)

Robin C. Moore, Clare Cooper Marcus, Roger Ulrich, and Terry Hartig
e Healing gardens : therapeutic benefits and design recommendations (1999)

Judith Heerwagen, Stephen Kellert, and Martin Mador
e Biophilic design : the theory, science, and practice of bringing buildings to life (2008)

Collaborative connections and their shared work (articles and books) until 2008



Reference list



O 7 Reference list

Primary sources - references

Appleton, J. (1975). The experience of landscape. Wiley, London.

Fromm, E. (1956). The Art of Loving. Harper & Row.

Fromm, E. (1958). Love in psychotherapy. Merrill-Palmer Quarterly (1954-1958), 4(3), 125-136. Wayne State
University Press.

Fromm, E. (1964). The Heart of Man: Its Genius for Good and Evil. Harper & Row.

Fromm, E. (1973). The Anatomy Of Human Destructiveness. New York: Holt, Rinehart and Winston.

Heerwagen, J. H. (2023). Heerwagen CV. https://arch.be.uw.edu/people/judith-heerwagen/j-heerwagen-full-
bio-2023/

Heerwagen, J. H., & Orians, G. H. (1986). Adaptations to windowlessness: A study of the use of visual
decor in windowed and windowless offices. Environment and Behavior, 18(5), 623—639. https://doi.
org/10.1177/0013916586185003

Kellert, S.R. (1997). Kinship to Mastery: Biophilia in Human Evolution and Development. \Washington, DC:
Island Press.

Kellert, S.R. (2004). Beyond LEED: From Low Environmental Impact to Restorative Environmental Design. Yale
University School of Forestry and Environmental Studies, 1-19.

Kellert, S.R. (2005). Building for Life: Designing and Understanding the Human-Nature Connection.
Washington DC: Island Press.

Kellert, S.R., & Wilson, E. O. (1993). The Biophilia Hypothesis. Washington, D.C: Island Press/ Shearwater
Books.

Orians, G. (1980). Habitat selection: General theory and applications to human behavior. J. S. Lockard (Ed.),
The evolution of human social behavior, 49-66. Chicago: Elsevier.

Orr, D. (1993). Love It or Lose It: The Coming Biophilia Revolution, in S. R. Kellert and E. O. Wilson (Eds.), The
Biophilia Hypothesis, 415-440. Washington, DC: Island Press.

Wilson, E. O. (1978). On Human Nature. Harvard University Press Cambridge.
Wilson, E. O. (1984). Biophilia. Harvard University Press.

Wilson, E. O. (1975). Sociobiology: The New Synthesis. Addison-Wesley, Cambridge, M.A.

43



44

Primary sources - bibliography

Heerwagen, J. H. (1998). Design, Productivity and Well Being: What are the Links? Conference Proceedings.
AIA Conference on Highly Effective Facilities, March 12-14, Cincinnati, OH.

Heerwagen, J. H., Heubach, J. G., Montgomery, J., & Weimer, W. C. (1995). Environmental design, work, and
well being. Workplace Health & Safety, 43(9), 458—468. https://doi.org/10.1177/216507999504300904

Heerwagen, J. H., J. Wise, D. Lantrip, and M. lvanovich. (1996). A Tale of Two Buildings: Biophilia and the
Benefits of Green Design. Paper presented at the U.S. Green Buildings Council Conference, Nov 17-20, San
Diego, CA

Kaplan, R., & Kaplan, S. (1989). The experience of nature: A psychological perspective. Cambridge University
Press

Kaplan, S. (1987). Aesthetics, affect, and cognition: Environmental preference from an evolutionary
perspective. Environment and Behavior, 19(1), 3—32. https://doi.org/10.1177/0013916587191001

Kaplan, S. (1992). Environmental preference in a knowledge-seeking, knowledge-using organism. In J. H.
Barkow, L. Cosmides, & J. Tooby (Eds.), The adapted mind: Evolutionary psychology and the generation of
culture. New York: University Press.

Kaplan, S. (1995). The restorative benefits of nature: Toward an integrative framework. Journal of
Environmental Psychology, 15(3), 169—-182. https://doi.org/10.1016/0272-4944(95)90001-2

Moore, E. O. (1981). A prison environment’s effect on health care service demands. Journal of Environmental
Systems, 11(1), 17-34. https.//doi.org/10.2190/km50-wh2k-k2d1-dm69

Orians, G. (1986). An ecological and evolutionary approach to landscape aesthetics. In E. C. Penning Rowsell
& D. Lowenthal (Eds.), Landscape meaning and values, 3—25. London: Allen & Unwin.

Orians, G. H., & Heerwagen, J. H. (1990). The psychological aspects of windows and window design. In
Proceedings of 21st annual Environmental Design Research Association conference, 269-280. Oklahoma City:
EDRA.

Orians, G. H., & Heerwagen, J. H. (1992). Evolved responses to landscapes. In J. H. Barkow, L. Cosmides, &
J. Tooby (Eds.), The adapted mind: Evolutionary psychology and the generation of culture, 555-579. Oxford
University Press.

R. G. Coss, Y. A. Clearwater, C. G. Barbour, S. R. Towers. (1989). Functional Decor in The International
SpaceStation: Body Orientation Cues and Picture Perception. NASA Technical Memorandum 102242.

Scully, V. (1991). Architecture: The Natural and the Manmade. New York: St. Martin’s Press.

Ulrich, R. S. (1979). Visual landscapes and psychological well-being. Landscape Research, 4(1), 17-23.
https://doi.org/10.1080/01426397908705892

Ulrich, R. S. (1981). Natural Versus Urban Scenes: Some Psychophysiological Effects. Environment and
Behavior, 13(5), 523-556. https://doi.org/10.1177/001391658113500

Ulrich, R. S. (1983). Aesthetic and affective response to natural environment. In |. Altman & J. F. Wohlwill,
(Eds.), Human Behavior and Environment, 6, 85—125. New York: Plenum Press.

Ulrich, R. S. (1984). View Through a Window May Influence Recovery from Surgery. Science 224, 420-421.

Ulrich, R. S., & Parsons, R. (1990). Influences of passive experiences with plants on individual well-being



and health. In D. Relf (Eds.), The Role of Horticulture in Human Well-Being and Social Development, 93—105.
Portland, OR: Timber Press.

Ulrich, R. S., & Simons, R. F. (1986). Recovery from stress during exposure to everyday outdoor
environments. In J. Wineman, R. Barnes & C. Zimring, (Eds.), Proceedings of the Seventeenth Annual
Conference of the Environmental Design Research Association, 115—122. Washington, D.C: EDRA.

Ulrich, R. S., Simons, R. F, Losito, B. D., Fiorito, E., Miles, M. A., & Zelson, M. (1991). Stress recovery during
exposure to natural and urban environments. Journal of Environmental Psychology, 11(3), 201-230. https://
doi.org/10.1016/s0272-4944(05)80184-7

Secondary sources - references

Africa, J. K., Sachs, N. A. (2015). Book Review: Biophilic design: The theory, science and practice of bringing
buildings to life. HERD, 9(2), 176-178. https://doi.org/10.1177/1937586715618076

Alexander, J. C. (2021). The prescience and paradox of Erich Fromm: A note on the performative
contradictions of critical theory. Thesis Eleven, 165(1), 3-9. https://doi.org/10.1177/07255136211032830

Barbiero, G., & Berto, R. (2021). Biophilia as evolutionary adaptation: An onto- and phylogenetic framework
for biophilic design. Frontiers in Psychology, 12. https://doi.org/10.3389/fpsyg.2021.700709

Chautauqua. (n.d.). Scott McVay. https://ci.digitellinc.com/b/sp/scott-mcvay-694

Dennehy, K. (2017). Remembering Stephen Kellert, Who Explored Links Between People and Nature. Yale
School Of The Environment https://environment.yale.edu/news/article/remembering-stephen-kellert-
longtime-professor-of-social-ecology

Elkind, D. (1981). Erich Fromm (1900-1980). American Psychologist, 36(5), 521-522.
Funk, R. (2003). Erich Fromm: His life and ideas. New York; London: Continuum

Geraldine R. Dodge Foundation. (2025). Geraldine R. Dodge Foundation. https://www.grdodge.org/

Gunderson, R. (2014). Erich Fromm’s Ecological Messianism: The First Biophilia Hypothesis as
Humanistic Social Theory. Humanity & Society, 38(2), 182-204. https://doi-org.tudelft.idm.oclc.
org/10.1177/0160597614529112

Harvard University Press. (2000). Sociobiology. https://www.hup.harvard.edu/books/9780674002357
Hausdorf, D. (1972). Erich Fromm. New York: Twayne

Heerwagen, J., & Hase, B. (2001). Building biophilia: Connecting people to nature in building design.

Heimer H. (2005). Topophilia and Quality of Life: Defining the Ultimate Restorative Environment. Environ
Health Perspect, 113(2).

Hildebrand, G. (1991). The Wright Space: Pattern and Meaning in Frank Lloyd Wright’s Houses. University of
Washington Press.

Houghton-Moss, J. (2017). Jay Appleton obituary. The Guardian. https://www.theguardian.com/
education/2015/jun/02/jay-appleton-obituary

Joye, Y., & De Block, A. (2011). Nature and | are Two: A Critical Examination of the Biophilia Hypothesis.
Environmental Values, 20(2), 189-215. https://doi.org/10.3197/096327111x12997574391724

Joseph J. Romm, William D. Browning. (1994). Greening the Building and the Bottom Line: Increasing

45



46

Productivity Through Energy-efficient Design. Rocky Mountain Institute

Kellert, S.R., Heerwagen, J. H., & Mador. M. L. (2008). Biophilic Design: The Theory, Science and Practice of
Bringing Buildings to Life. John Wiley & Sons.

Krémarova, J. (2009). E.0. Wilson’s concept of biophilia and the environmental movement in the USA.
Klaudydn: The Internet Journal of Historical Geography and Environmental History, 6(1-2), 4—17.

Millar, H. (2006). Nature in humanity’s habitat. Environment: Yale The School of Forestry & Environmental
Studies.

Miyamoto, K. (1987). Erich Fromm’s theory on alienation. University of Massachusetts Department of
Philosophy. https://scholarworks.umass.edu/server/api/core/bitstreams/3ccfdf92-79eb-4d1f-a4b1-
7e77ed67701a/content

Patel, A., Nakai Kidd, A., Roetzel, A., & DeKay, M. (2022). A critical review of biophilic design and its design
framework. Deakin University, Geelong, Australia.

Seamon, D. (1992). Review of The Wright Space: Patterns and Meaning in Frank Lloyd Wright’s Houses by
Grant Hildebrand. Great Plains Research: A Journal of Natural and Social Sciences, 59.

Soderlund, J. (2019). The Emergence Of Biophilic Design. Springer.

Soéderlund, J., Newman, P. (2022). How the biophilic design social movement informs planning, policy and
professional practice. Sustain Earth, 5(4). https://doi.org/10.1186/s42055-022-00051-2

Zhong, W., Schroder, T., & Bekkering, J. (2022). Biophilic design in architecture and its contributions to health,
well-being, and sustainability: A critical review. Frontiers of Architectural Research, 11(1), 114—141. https://
doi.org/10.1016/j.foar.2021.07.006

Secondary sources - bibliography

Ayala, F. J. (2025). Evolution - Definition, history, types, & examples. Encyclopedia Britannica. https://www.
britannica.com/science/evolution-scientific-theory/Genetic-variation-and-rate-of-evolution

Benton, J.G. (2011). Fromm, Erich. In: Goldstein, S., Naglieri, J.A. (Eds.) Encyclopedia of Child Behavior and
Development, 1186-1187. Springer, Boston, MA. https://doi.org/10.1007/978-0-387-79061-9 1173

Branford College. (n.d.). Stephen R. Kellert. Yale College. https://branford.yalecollege.yale.edu/stephen-r-
kellert

Fuchs, C. (2020). Erich Fromm and the Critical Theory of Communication. Humanity & Society, 44(3), 298—
325. https://doi.org/10.1177/0160597620930157

Gullone, E. (2000). The biophilia hypothesis and life in the 21st century: Increasing mental
health or increasing pathology? Journal of Happiness Studies, 1(3), 293—322. https://doi.
org/10.1023/a:1010043827986

Kabinesh, V., Vennila, S., Baranidharan, K., Ravi, R., Hemalatha, P., Krishnamoorthi, S., & Thirunavukkarasu, M.
(2024). Sustainable spaces- The evolution of biophilic design in modern architecture: A review. Asian Journal
of Environment & Ecology, 23(5), 64—77. https://doi.org/10.9734/ajee/2024/v23i5548

Kellert, S., R. (2006). Building for Life: Designing and Understanding the Human-Nature Connection.
Renewable Resources Journal, 8-24. https://www.researchgate.net/publication/40777405_Building_for_
Life_Designing_and_Understanding_the Human-Nature_Connection



Marberry, O. S., & Ulrich, R. S. (2010). Roger Ulrich Discusses Evidence-Based Design in Healthcare. https://
healthcaredesignmagazine.com/trends/conversation-roger-ulrich/64/

Moriarty, G. B. (2016). Scott McVay ‘51. The Exeter Bulletin. Phillips Exeter Academy. https://exeter.edu/
people/scott-mcvay-51/

Naderi, J. R. (2009). Book review: Biophilic design: The theory, science and practice of bringing buildings to
life (S. R. Kellert, J. H. Heerwagen, & M. L. Mador, Eds.). Landscape and Urban Planning, 93(3—4), 262—265.
https://doi.org/10.1016/j.landurbplan.2009.09.003

Ruse, M. (2025). E.O. Wilson. Encyclopaedia Britannica. https://www.britannica.com/biography/Edward-O-
Wilson

Ryan, C.O., Browning, W.D. (2018). Biophilic Design. In: Meyers, R. (Ed.), Encyclopedia of Sustainability
Science and Technology. Springer, New York, NY. https://doi.org/10.1007/978-1-4939-2493-6_1034-1

Yale News. (2024). Kinship to Mastery explores human roots in the natural world. https://news.yale.
edu/1997/10/13/kinship-mastery-explores-human-roots-natural-world

Zare, G., Faizi, M., Baharvand, M., & Masnavi, M. (2021). A review of biophilic design conception
implementation in architecture. Journal of Design and Built Environment, 21(3), 16—36. https://doi.
org/10.22452/jdbe.vol21n03.2

Image reference list

Figure 3
Branford College. (n.d.). Stephen R. Kellert. Yale College. https://branford.yalecollege.yale.edu/stephen-r-
kellert

Colorado State University. (n.d.). Remembering the father of environmental ethics, Holmes Rolston Ill.
https://libarts.source.colostate.edu/remembering-the-father-of-environmental-ethics-holmes-rolston-iii/

Harrison, J. (n.d.). E. O. Wilson. Wikimedia Commons. https://commons.wikimedia.org/w/index.
php?curid=4146822

Historic Women of the SouthCoast. (n.d.). Elizabeth Atwood Lawrence. Lighting the Way, Historic Women
of the SouthCoast- Profiles of Women of the SouthCoast. https://historicwomensouthcoast.org/elizabeth-
atwood-lawrence/

Hummingbird Films. (n.d.). Dorion Sagan. https://hummingbirdfilms.com/15-dorion-sagan/
Island Press. (n.d.). David W. Orr. https://islandpress.org/author/david-w-orr?tab=book
Jpedreira. (2007). Lynn Margulis. https://commons.wikimedia.org/w/index.php?curid=407368

Jucas, S. J. (n.d.). Scott McVay. Exeter.edu. https://exeter.edu/people/scott-mcvay-51/

Mirza, S. S. (n.d.). Madhav Gadgil. Wikimedia Commons. https://commons.wikimedia.org/w/index.
php?curid=48822975

Nabhan, G. (2022, August 5). Revisiting land, food, and bridging social divisions with Gary Paul Nabhan. Utah
Public Radio. https://www.upr.org/programs/2021-06-01/revisiting-land-food-and-bridging-social-divisions-
with-gary-paul-nabhan-on-tuesdays-access-utah

NatureSacred. (2018). Roger Ulrich, PhD, EDAC. https://naturesacred.org/project_members/roger-ulrich-
phd-edac/



48

Rasmuson Foundation. (n.d.). Richard Nelson. Rasmuson Foundation. https://rasmuson.org/people/richard-
nelson/

Sizemore, D. / Round River Conservation Studies. (n.d.). Michael on the Hoanib River in Namibia after a day
of following desert elephants. The Wilderness Society. https://www.wilderness.org.au/news-events/tribute-
michael-soule

St. Antoine, S. (n.d.). Sara St. Antoine bio. https://www.sarastantoine.com/

The Trumpeter. (n.d.). Paul Shepard: A Photobiography. https://trumpeter.athabascau.ca/index.php/
trumpet/article/view/976

University of Washington. (n.d.). Judith Heerwagen. https://research.be.uw.edu/people/judith-heerwagen/

U.S. News & World Report. (n.d.). Aaron Katcher, MD. https://health.usnews.com/doctors/aaron-
katcher-462652

World Wildlife Fund. (2016, July 12). Jared Diamond talks about his connection to New Guinea. WWF
Magazine. https://www.worldwildlife.org/magazine/issues/summer-2016/articles/wwf-board-member-jared-
diamond-on-writing-and-why-his-heart-is-always-in-new-guinea

World Wildlife Fund. (n.d.). Gordon Orians. https://www.worldwildlife.org/leaders/gordon-orians

Figure 4
Mermet USA. (n.d.). Greenhouse Headquarters. Mermet USA. https://mermetusa.com/greenhouse-
headquarters/#slide-10-2

Figure 5
Daderot. (2013, May 17). Fallingwater. Wikimedia Commons. https://commons.wikimedia.org/w/index.
php?curid=29163818

Figure 6
Swiatocha, A. (2006). Symposium Explores Biophilic Building Design. Environment: Yale The School of Fores-
try & Environmental Studies.

Figure 7
AIA. (n.d.). Bob Berkebile. Common Edge. https://commonedge.org/bob-berkebile-that-was-the-brillian-
ce-of-leed-it-included-everyone-in-the-conversation/

Amazon. (n.d.). Tom Bender. Amazon. https://www.amazon.com/stores/author/BO01K8ZTBG

Amazon. (n.d.). Clare Cooper Marcus. Amazon. https://www.amazon.com/stores/author/B001ITX910

Biomimicry Institute. (n.d.). Janine Benyus. Biomimicry Institute. https://biomimicry.net/the-buzz/resources/
conversation-author-janine-benyus/

Bringslimark, T. (n.d.). Tina Bringslimark. Nord University. https://www.nord.no/en/about/employees/ti-
na-bringslimark

Carnegie Mellon University. (n.d.). Vivian Loftness. Carnegie Mellon University. https://www.cmu.edu/
energy/people/alpha-list/vivian-loftness.html

Center for Maximum Potential Building Systems. (n.d.). Pliny Fisk Ill. Center for Maximum Potential Building
Systems. https://www.cmpbs.org/who-we-are/staff/pliny-fisk-iii

CookFox Architects. (n.d.). Bob Fox. CookFox Architects. https://cookfox.com/people/bob-fox/

Harrison, J. (n.d.). E. O. Wilson. Wikimedia Commons. https://commons.wikimedia.org/w/index.php?cu-



rid=4146822
Hartley, A. (n.d.). Alice Hartley. LinkedIn. https://www.linkedin.com/in/alice-hartley

InquireFirst. (n.d.). Richard Louv. InquireFirst. https://inquirefirst.org/louv/

Interface. (2016, June 15). Remembering Stephen Kellert. Interface Blog. https://blog.interface.com/remem-
bering-stephen-kellert/

Island Press. (n.d.). David W. Orr. https://islandpress.org/author/david-w-orr?tab=book

Minehan, M. (n.d.). Hillary Brown. American Academy in Berlin. https://www.americanacademy.de/person/
hillary-brown/

Mithun. (n.d.). Bert Gregory. Mithun. https://mithun.com/2017/04/03/bert-gregory-receives-aia-seatt-
le-gold-medal/

Natural Learning Initiative. (n.d.). Robin C. Moore. Natural Learning Initiative. https://naturalearning.org/ro-
bin-c-moore/

NatureSacred. (2018). Roger Ulrich, PhD, EDAC. https://naturesacred.org/project_members/roger-ulrich-phd-
edac/

Norwegian University of Life Sciences. (n.d.). Grete Grindal Patil Prodekan. Norwegian University of Life Scien-
ces. https://www.nmbu.no/om/ansatte/grete-grindal-patil

North East Sustainable Energy Association. (n.d.). Alex Wilson. NESEA. https://nesea.org/conversation/mas-
ters-blog/nesea-conferences-through-years

Reinherz, A. (n.d.). Kent Bloomer. The Jewish Chronicle. https://jewishchronicle.timesofisrael.com/sculptor-
kent-bloomer-returns-to-rodef-shalom/

Rodriguez, K. (2020, June 15). Grant Hildebrand on Paul Hayden Kirk. Youtube. https://www.youtube.com/
watch?v=ZoReBCdJ3Gw

Said Business School. (n.d.). Jonathan F.P. Rose. Said Business School. https://www.sbs.ox.ac.uk/about-us/
people/jonathan-f-p-rose

Salingaros, N. A. (n.d.). Nikos A. Salingaros. Amazon. https://www.amazon.co.uk/stores/author/BO06RHISIK

The Corvallis Advocate. (2017, March 21). Robert Michael Pyle. The Corvallis Advocate. https://www.corval-
lisadvocate.com/2017/butterflies-bigfoot-beyond-robert-michael-pyle/

University of Virginia. (n.d.). Tim Beatley. https://www.arch.virginia.edu/people/tim-beatley
University of Washington. (n.d.). Howard Frumkin. https://deohs.washington.edu/faculty/howard-frumkin

University of Washington. (n.d.). Judith Heerwagen. https://research.be.uw.edu/people/judith-heerwagen/

Uppsala University. (n.d.). Terry Hartig. Uppsala University. https://www.uu.se/en/contact-and-organisation/
staff?’query=N96-837

US Embassy. (2012). Stephen Kieran: ‘A diplomat for sustainability’. https://www.architectsjournal.co.uk/ar-
chive/stephen-kieran-a-diplomat-for-sustainability

U.S. Green Building Council. (n.d.). William Browning. U.S. Green Building Council. https://www.usgbc.org/
people/william-browning/0010803943

49



Madelief Bergevoet
6310796

Architectural History Thesis
Delft University of Technology
MSc Architecture

Tutor: Birgitte Louise Hansen



