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Abstract

Biophilic design has gained increasing importance in contemporary architecture due to
its potential to enhance human well-being, environmental quality, and the integration of
nature within built environments. While a growing body of literature exists, there remains a
limited understanding of how biophilic architecture is visually expressed in diverse regional
contexts. As the exterior of a building constitutes its most immediate expression, examining
these characteristics is essential. This research gap raises the question of how exterior
biophilic design characteristics are articulated in architectural practice within different
geographic settings. To address this gap, this study examines the exterior architectural
characteristics of biophilic design through selected case studies from Asia, Europe, and
Australia, focusing on how these characteristics are manifested in each regional context.
The research adopts a three-step methodological approach. First, on-site photographic
documentation was conducted. Second, the collected photographs were systematically
coded. Third, descriptive analysis was employed to examine the distribution of biophilic
design characteristics in diverse regional contexts. Across all regions, biophilic attributes
are most prominently manifested with natural colors, natural materials, and biomorphic
or natural forms. In contrast, spatial attributes appear less consistently documented in
photographs. This study is limited by its reliance on photographic analysis and a relatively
small sample size. Future research should integrate multimethod approaches and expanded
case studies to capture experiential and environmental dimensions of biophilic design
beyond visual attributes.

Keywords: biophilic architecture; biophilic design; architectural exteriors; regional contexts

1. Introduction

Biophilic design is an architectural approach with a historical foundation that can be
traced back to antiquity. Although definitive evidence of its systematic application in early
civilizations remains elusive, the Hanging Gardens of Babylon exemplify one of humanity’s
earliest attempts to incorporate nature into built environments [1].

Renowned architects throughout history have also designed buildings incorporating
natural elements, such as Casa Batllé by Antoni Gaudyi, Fallingwater by Frank Lloyd Wright,
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and the Farnsworth House by Ludwig Mies van der Rohe [1]. In contemporary contexts,
architecture developed for the real estate sector increasingly seeks to integrate nature
within buildings [2].

Moreover, the COVID-19 pandemic has accelerated the recognition of biophilic design
as an essential and mainstream approach [3,4], leading to a significant increase in research
on biophilic design since 2019 [5]. This expanding body of literature has inspired the present
study to focus on biophilic design as a substantial approach in contemporary architecture.

1.1. The Benefit of Biophilic Design

The increasing prevalence of biophilic design is driven by the wide range of benefits
that building occupants experience when natural elements are integrated into architec-
ture. According to Kellert, who pioneered the concept [1], biophilic design is the creation
of built environments that promote experiences of nature [6]. This includes direct and
indirect experiences of nature, as well as the experience of space and place, through
architectural solutions [6].

Rooted in the theory of biophilia, it aims to satisfy the innate human affinity and
psychological need to connect with the natural environment [7,8]. Consequently, bio-
philic architecture plays a vital role in enhancing human health and well-being [5] by
reducing stress and anxiety, promoting cognitive restoration, and improving overall
psychological resilience [9-14].

Furthermore, biophilic design also serves as a design strategy that enhances a
building’s sustainability potential [6,15-17]. In addition, numerous previous studies
have indicated that biophilic design possesses significant potential in enhancing ur-
ban sustainability, contributing to the development of healthy cities, and strengthening
urban resilience [18-21].

1.2. The Significance of Biophilic Design

The importance of the biophilic design has been further emphasized by previous
studies, which have shown that this concept aligns with a key contributor to the United
Nations Sustainable Development Goals (SDGs) [17,22]. In particular, biophilic design
contributes to Good Health and Well-Being (SDG 3) and supports Sustainable Cities and
Communities (SDG 11). It is also involved in ecosystem and biodiversity preservation,
which are central to Life on Land (SDG 15) [1,23].

In addition, biophilic design plays an important role in addressing nature-related
requirements within several internationally recognized building rating and certification
systems, including the Leadership in Energy and Environmental Design (LEED), the
Building Research Establishment Environmental Assessment Method (BREEAM), the
Living Building Challenge (LBC), and the WELL Building Standard [24].

Moreover, many countries’ contemporary architectural and construction policies have
increasingly emphasized integrating nature into buildings, which aligns with the principles
of biophilic design. Examples include Singapore’s Landscaping for Urban Spaces and High-
Rises (LUSH) policy [25], Germany’s Green Roof initiatives for flat-roof buildings [26,27],
and Canada’s Green Roof Bylaw, which applies to buildings exceeding 2000 m? [28,29].

1.3. Research Gap

Although biophilic design has continuously attracted attention, provided numerous
benefits to building occupants, and been prioritized in both government and corporate
policies, recent studies have revealed a notable research gap in this field. Previous liter-
ature indicates that biophilic architecture remains conceptually ambiguous, and that its
application varies across different contexts [5,30].
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However, within the scope of identifying architectural character, previous studies
suggest that exterior characteristics serve as the most reliable indicators [31-33]. Therefore,
an analysis of architectural case studies is necessary to better interpret and articulate the
exterior characteristics of biophilic design through architectural language [1].

Accordingly, this study examines the exterior architectural characteristics of biophilic
design through selected case studies in diverse regional contexts. Based on this rationale,
the research question (RQ) is formulated as follows: How is biophilic architecture visually
expressed in diverse regional contexts? An overview of the background and significance of
this study is illustrated in Figure 1.
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Figure 1. The background and significance of this study.

1.4. Research Structure

This paper is structured as follows. Section 1 introduces the background of biophilic
design and identifies the research gap. Section 2 reviews relevant literature on biophilic ar-
chitecture and its key attributes. Section 3 describes the case study selection in each regional
context. Section 4 outlines the research methodology, including data collection, coding, and
analysis procedures. Section 5 presents the results of indiverse regions. Section 6 discusses
the findings in comparative analysis across regions. Section 7 addresses the limitations of
the study. Section 8 outlines directions for future research. Finally, Section 9 concludes the
study by summarizing the key findings and contributions.
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2. Literature Review

In order to investigate how the exterior of biophilic architecture is expressed in diverse
regional contexts, a literature review was conducted to identify the defining characteristics
of biophilic architecture. These characteristics were then used to guide the case study
selection in Section 3 and to establish the analytical framework for attribute coding in
Section 4. The literature review reveals that biophilic design has been defined in various
ways. Nevertheless, a particular group of studies has been widely cited and frequently
referenced, including those by Kellert (2008, 2018), Abdelaal (2019), Xue et al. (2019),
Browning and Ryan (2020), and Indre Grazuleviciute-Vileniske et al. (2022) [6,34-38]. A
synthesis of biophilic architecture characteristics derived from these studies indicates that
several attributes recur across multiple sources. Following a systematic decoding process
conducted independently by three researchers, the key exterior attributes were identified
and subsequently organized into the following categories.

Based on the literature review, the most frequently mentioned architectural form
characteristic associated with biophilic design is the natural form [1,6,31-34], which refers
to building forms that harmonize with or emulate natural structures and patterns. The
second most common characteristic is the natural-shaped form [1,6,31,32,34], which reflects
shapes derived from natural geometries. In addition, a few studies also discuss forms
that imitate natural organisms or elements called biomorphic forms [32,33,35], and nature-
inspired forms [33,34].

The most frequently discussed biophilic spatial characteristic is the space that con-
nects to nature [1,31-35], emphasizing interaction between occupants and natural ele-
ments. Numerous studies also commonly identify spaces incorporating environmental
features [1,31,32,34,35] and evoke a sense of prospect and refuge [1,6,31-33]. Transitional
spaces and spaces reflecting the patina of time are recognized as expressions of biophilic
architectural space [6,31].

Materials associated with biophilic design are most frequently characterized by the
presence of natural patterns [1,31-35], followed by the use of natural materials [1,31,32,34,35].

The exterior characteristics of biophilic architecture, most frequently cited and widely
adopted in the literature and serving as the analytical framework for this study, are illus-
trated in Figure 2.

Space

Material

Color

Figure 2. The key exterior characteristics of biophilic architecture.

3. Case Studies

To find suitable case studies, cities for investigation were selected based on their signif-
icance as biophilic cities, their status as green cities, or their prominence in environmental
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sustainability and urban development. The selection of buildings was conducted through a
literature review, a Google Maps survey, and on-site investigations. All candidate buildings
were subsequently evaluated for their suitability as biophilic architecture case studies
by three experts, comprising architects and academic researchers, based on the biophilic
design characteristics identified in the literature.

3.1. The Case Study of Asia

The first group comprises countries located within the tropical climate context in Asia,
with Singapore as the case study. Singapore is widely recognized as a biophilic city [36],
with policies that actively support integrating nature into architecture [25]. As a result, a
considerable number of buildings can be classified as examples of biophilic architecture [37].
The following buildings were selected as case studies in Singapore: Artyzan, CapitaGreen,
CapitaSpring, EDEN Singapore, Pan Pacific Orchard, Parkroyal Collection Pickering, The
Largest Vertical Garden, School of Art, Design and Media, and The Hive at Nanyang
Technological University (NTU), as seen in Table Al. Table 1 presents the agreement on the
selection of biophilic case studies in Asia.

Table 1. Agreement of Asia’s Biophilic Architecture Selection.

Biophilic Architecture Rater Pairwise Absolute Diff Weighted

R1 R1 R1 Avg. R1-R2 R1-R3 R2-R3  Agreement
Artyzen Singapore 3 3 2 2.67 0 1 1 0.833
CapitaGreen 5 4 4 4.33 1 1 0 0.833
CapitaSpring 2 2 3 2.33 0 1 1 0.833
Eden Singapore 4 5 4 4.33 1 0 1 0.833
Pan Pacific Orchard 3 4 3 3.33 1 0 1 0.833
Parkroyal Collection Pickering 5 5 5 5.00 0 0 0 1.000
The Largest Vertical Garden 3 4 1 2.67 1 2 3 0.500
School of Art, Design and Media 4 3 2 3.00 1 2 1 0.667
The Hive 4 4 5 4.33 0 1 1 0.833

3.2. The Case Study of Europe

The second group represents countries within the temperate or continental climate con-
text in Europe, with Vienna, Munich, Berlin, and Warsaw selected as the case study cities.
Vienna, Munich, and Berlin are recognized among the world’s greenest cities [38], while
Munich and Warsaw are considered leaders in walkability [39], which is also associated
with the availability of green spaces [40]. The buildings selected as case studies for these
countries are as follows: Charlie Living, Federal Chancellery, Foundation for Polish Science
Headquarters, Hotel Gilbert, IKEA Wien Westbahnhof, Kunst Haus Wien, Hundertwasser-
haus, Olympic Village, and Warsaw University Library, as shown in Table A2. Table 2
presents the agreement on the selection of biophilic architecture case studies in Europe.

3.3. The Case Study of Australia

The third group includes countries in the subtropical or temperate climate context in
Australia, with Melbourne and Sydney selected as the case study cities [41,42]. Both cities
are ranked among the world’s leading green cities and have achieved the highest scores in
Australia on the Global Destination Sustainability Index (GDS-Index) [43]. The buildings
selected to represent biophilic architecture in this group are as follows: Barangaroo House,
Council House, CLLIX Australia 108 Apartments, Melbourne Quarter, One Central Park,
The Pixel Building, The R7 building, The Exchange, and International House Sydney,
as presented in Table A3. Table 3 presents the agreement on the selection of biophilic
architecture case studies in Australia.
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Table 2. Agreement of Europe’s Biophilic Architecture Selection.
Ty . Rater Pairwise Absolute Diff Weighted
Biophilic Architecture Rl R1 Rl  Avg. RI-R2 RI-R3 R2-R3 Agreement
Chalie Living 2 2 2 2.00 0 0 0 1.000
Federal Chancellery 2 3 1 2.00 1 1 2 0.667
Polish Science Headquarters 4 4 1 3.00 0 3 3 0.500
Hotel Gilbert 1 3 1 1.67 2 0 2 0.667
IKEA Wien Westbahnhof 2 2 2 2.00 0 0 0 1.000
Kunst Haus Wien 1 3 1 1.67 2 0 2 0.667
Hundertwasserhaus 2 4 2 2.67 2 0 2 0.667
Olympic Village 2 3 3 2.67 1 1 0 0.833
Warsaw University Library 4 5 2 3.67 1 2 3 0.500
Table 3. Agreement of Europe’s Biophilic Architecture Selection.
TR . Rater Pairwise Absolute Diff Weighted
Biophilic Architecture Rl RlI Rl  Avg. RI-R2 RI-R3 R2-R3 Agreement

Barangaroo House 3 3 3 3.00 0 0 0 1.000
Council House 1 2 2 1.67 1 1 0 0.833
CLLIX Australia 108 Apartments 1 4 1 2.00 3 0 3 0.500
Melbourne Quarter 3 4 4 3.67 1 1 0 0.833
One Central Park 2 3 3 2.67 1 1 0 0.833
The Pixel Building 1 2 3 2.00 1 2 1 0.667
The R7 building 1 2 2 1.67 1 1 0 0.833
The Exchange 2 3 3 2.67 1 1 0 0.833
International House Sydney 1 1 2 1.33 0 1 1 0.833

As indicated by the inter-rater evaluation results, the assessed buildings received a
wide range of suitability scores, including both relatively low and relatively high ratings.
This variation reflects differing expert perspectives on the degree to which individual
projects embody biophilic design principles. Nevertheless, given the limited number of
case studies available in each region, all evaluated buildings were retained for subsequent
analysis to preserve the overall sample size and regional representation. The detailed rating
results are therefore not reported in the main findings and are used solely to inform the
case selection process.

4. Methodology

To identify the exterior design approaches of biophilic architecture in diverse selected
regional contexts, the research team conducted on-site investigations across all regions. Pho-
tographic documentation of all case studies was then collected for subsequent analysis to
derive the study’s findings. The detailed procedures, rationale, and measures implemented
throughout these steps are described as follows [44].

4.1. Data Gathering

The first step involved on-site photographic documentation to capture architectural
perspectives as closely as possible to how building occupants and surrounding users
perceive the buildings [45].

All photographs were collected under the supervision and joint decision-making of
a research team consisting of more than three members. For each case study building,
three representative photographs were selected to capture key architectural perspectives.
Methodological rigor was ensured through investigator triangulation, in which multiple
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researchers independently examined the photographic data and reached consensus through
iterative discussion [46,47].

To maintain data security and ethical standards, all images were stored on a drive
accessible only to the research team, and any individuals appearing in the photographs
were blurred before dissemination [48].

4.2. Data Coding

In the second step, all photographs were analyzed using Supervisely (version 6.12.33),
a computer vision annotation platform, to systematically quantify visually identifiable
architectural attributes associated with biophilic design [49,50].

The research team coded the photographs based on the analytical framework presented
in Table 1 [51]. Before formal coding commenced, all coders participated in structured
training sessions and calibration exercises to ensure a consistent interpretation of biophilic
design attributes and to improve inter-coder reliability.

Once all identified architectural characteristics were annotated in Supervisely, the
software generated quantitative outputs summarizing the frequency and distribution
of these visually observable attributes across the case studies. These data provided a
comparative basis for examining exterior patterns in the architectural expression of biophilic
design in diverse regional contexts.

4.3. Data Analysis

In the final step, given that each country included nine case study buildings, resulting
in a total of 27 cases, the frequency of each biophilic design attribute was relatively limited.
Therefore, descriptive analysis was employed, as it is appropriate for the sample size and
suitable for addressing the research questions in a clear and interpretable manner [52-54].

In this study, the unit of analysis was the building, and each biophilic design attribute
was recorded based on its presence or absence within each case study building, rather than
on the number of photographs. Accordingly, frequencies and percentages were calculated
based on the number of buildings in which each attribute was identified [55,56].

The results illustrate the distribution and relative prominence of exterior biophilic
design attributes across the case studies and allow for comparative interpretation in diverse
regional contexts.

Upon completing these procedures (Figure 3), the study is able to address the research
questions by identifying how biophilic design approaches are expressed in exterior architec-
ture in diverse regional contexts and by determining the typical architectural characteristics
shared across these contexts, as presented in the following section.

Data Gathering

Data Coding Data Analysis

.ﬂ

Figure 3. The methodological framework of the study.

5. Results

The results illustrate how exterior biophilic design responds to regional conditions.
The analysis was conducted at the photograph level, with three representative images
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selected for each case study building. Accordingly, the reported frequencies reflect the
number of photographs in which each biophilic design attribute was identified, rather than
the number of buildings.

5.1. Exterior Biophilic Design Characteristic in Asia

The results for the Asian case studies reveal clear patterns in the visual expres-
sion of biophilic design attributes. Among form-related characteristics, biomorphic form
was the most frequently observed attribute, appearing in 15 photographs (55.56%), fol-
lowed by natural form in 12 photographs (44.44%). Nature-inspired form was identified
in 4 photographs (14.81%), while natural-shaped form was not observed.

Spatial characteristics were less prevalent. Connections to nature were identi-
fied in 10 photographs (37.04%), whereas the evocation of prospect and refuge, in-
corporation of environmental features, and transitional spaces were each observed in
4 photographs (14.81%).

With respect to materials, natural materials were identified in 7 photographs (25.93%),
while natural patterns were not observed.

In contrast, color-related attributes showed the highest prevalence, with natural colors
present in 23 photographs (85.19%).

Overall, the findings indicate that, within the Singapore case studies, exterior biophilic
design is most prominently expressed through visually observable form and color attributes,
while spatial and material characteristics appear less frequently when assessed through
photographic documentation. (Table 4)

Table 4. Exterior Biophilic Design Characteristics Observed in Asia.

Architectural Features Common Characteristics Counts (n) Percentage (%)
Natural Form 15 55.56%
F Biomorphic Form 12 44.44%
orm Nature-Inspired Form 4 14.81%
Natural-Shaped Form 0 0.00%
Connections to Nature 10 37.04%
Space Evocation of Prospect and Refuge 4 14.81%
P Incorporation of Environmental Features 4 14.81%
Transitional Spaces 4 14.81%
M ol Natural Materials 7 25.93%
ateria Natural Patterns 0 0.00%
Color natural colors 23 85.19%

5.2. Exterior Biophilic Design Characteristic in Europe

In the European case studies, natural, nature-inspired, and natural-shaped forms were
each observed in 3 photographs (11.11%), whereas the biomorphic form was not identified
in the analyzed images.

Spatial characteristics associated with biophilic design, including connections to na-
ture, the evocation of prospect and refuge, the incorporation of environmental features,
and transitional spaces, were not identified in the analyzed photographs.

Material-related attributes were more prominent, with natural materials observed in
12 photographs (44.44%), whereas natural patterns were not identified.

Color-related attributes showed relatively high prevalence, with natural colors present
in 17 photographs (62.96%).

Overall, the European case studies demonstrate an exterior biophilic architectural
expression primarily manifested through material and color-related visual attributes, while
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form-based and spatial characteristics appear less frequently in photographic documenta-
tion. (Table 5).

Table 5. Exterior Biophilic Design Characteristics Observed in Europe.

Architectural Features Common Characteristics Counts (n) Percentage (%)
Natural Form 3 11.11%
E Biomorphic Form 3 11.11%
orm Nature-Inspired Form 3 11.11%
Natural-Shaped Form 0 0.00%
Connections to Nature 0 0.00%
Space Evocation of Prospect and Refuge 0 0.00%
P Incorporation of Environmental Features 0 0.00%
Transitional Spaces 0 0.00%
M . Natural Materials 12 44.44%
ateria Natural Patterns 0 0.00%
Color natural colors 17 62.96%

5.3. Exterior Biophilic Design Characteristic in Australia

For the Australian case studies, natural form was the most frequently identified
attribute, appearing in 14 photographs (51.85%), followed by biomorphic form in 11 pho-
tographs (40.74%). In contrast, nature-inspired form and natural-shaped form were not
observed in the analyzed images.

Spatial characteristics were moderately represented. Connections to nature were
identified in 9 photographs (33.33%), while the evocation of prospect and refuge, in-
corporation of environmental features, and transitional spaces were each observed in
3 photographs (11.11%).

Material-related attributes showed high prevalence, with natural materials identified
in 21 photographs (77.78%) and natural patterns in 4 photographs (14.81%).

Similarly, color-related attributes were prominent, as natural colors were present in
21 photographs (77.78%).

Overall, the Australian case studies exhibit an exterior biophilic architectural expres-
sion that is strongly characterized by material and color-related attributes, alongside a
substantial representation of form-based characteristics, while spatial attributes appear less
frequently when assessed through photographic documentation (Table 6).

Table 6. Exterior Biophilic Design Characteristics Observed in Australia.

Architectural Features Common Characteristics Counts (n) Percentage (%)
Natural Form 14 51.85%
F Biomorphic Form 11 40.74%
orm Nature-Inspired Form 0 0.00%
Natural-Shaped Form 0 0.00%
Connections to Nature 9 33.33%
Space Evocation of Prospect and Refuge 3 11.11%
p Incorporation of Environmental Features 3 11.11%
Transitional Spaces 3 11.11%
M il Natural Materials 21 77.78%
ateria Natural Patterns 4 14.81%
Color natural colors 21 77.78%
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6. Discussion

The aggregated results across all regional contexts reveal overarching patterns in how
exterior biophilic design is visually expressed in contemporary architecture.

Among form-related features, natural form (35.80%) and biomorphic form (32.10%)
emerged as the most prevalent characteristics, suggesting that architectural massing and
formal articulation play a central role in visually conveying biophilic intentions. In contrast,
nature-inspired form (8.64%) and natural-shaped form (3.70%) were relatively infrequent,
indicating that explicit or literal formal references to nature are less commonly adopted
across regions.

Spatial attributes, including connections to nature (23.46%), transitional spaces,
prospect and refuge, and environmental features (each 8.64%), were comparatively less
prevalent. This pattern suggests that spatial dimensions of biophilic design may be less
readily captured through photographic documentation or are less explicitly articulated at
the visual level. It also reflects the inherently experiential nature of these attributes, which
often depend on movement, perception, and environmental performance rather than static
visual cues.

Material-related attributes were strongly represented, with natural materials identified
in 43.21% of the analyzed photographs. This finding highlights materiality as a key and
widely adopted strategy for expressing biophilic design, likely due to its direct visual legi-
bility and relative ease of implementation across diverse architectural contexts. Conversely,
natural patterns were observed far less frequently (3.70%), suggesting a more selective
application of patterned references to nature.

Color-related characteristics showed the highest overall prevalence, with natural
colors identified in 75.31% of the photographs. This result indicates that color consti-
tutes the most consistent and accessible visual medium through which biophilic qualities
are conveyed across regions, reinforcing its role as a foundational element in biophilic
architectural expression.

Based on the analysis of photographic documentation, exterior biophilic attributes
were most frequently observed in color, material, and form-related characteristics, while
spatial attributes associated with biophilic principles appeared less consistently across the
dataset. Aggregated distribution of biophilic design characteristics across all regional case
studies based on photographic analysis is demonstrated in Figure 4.

Space

:

Color

Figure 4. Overall Distribution of Exterior Biophilic Design Characteristics.

7. Limitation

Despite providing valuable insights into the visual expression of biophilic architecture
across different regional contexts, this study is subject to several limitations.
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First, the analysis relied primarily on photographic documentation as the main data
source. While photographs are effective for capturing visually observable architectural
attributes, they are inherently limited in representing experiential and spatial qualities of
biophilic design, such as sensory engagement, thermal comfort, airflow, soundscapes, or
users’ movement through space.

Second, the number of case studies within each regional context was relatively limited.
This sample size may not fully capture the diversity of biophilic architectural expres-
sions within each region. The dataset also spans different architectural periods, including
projects predating the biophilic framework, potentially affecting the interpretation of
regional distinctions.

Finally, although investigator triangulation and coder calibration were employed to
enhance reliability, the identification and interpretation of biophilic attributes inevitably
involve some subjectivity. Visual assessment of architectural characteristics may vary
depending on the observers’ backgrounds and interpretations.

8. Future Research

Building upon the findings and limitations of this study, several directions for future
research are recommended.

Future studies could integrate additional data collection methods, such as on-site
observations, interviews, surveys, or post-occupancy evaluations, to capture experiential,
psychological, and environmental dimensions of biophilic design that cannot be fully
conveyed through photographic analysis alone.

Expanding the number of case studies and including a broader range of building types
would further strengthen the generalizability of the findings and enable more nuanced
comparisons across functions and scales. Future research could also employ a more
temporally aligned sample to improve the consistency of interpretation.

In addition, future studies may systematically examine inter-rater differences and
agreement levels to better understand how subjective interpretation shapes biophilic design
assessment and to refine evaluation protocols accordingly.

9. Conclusions

This study investigated how exterior biophilic architecture is visually expressed in
diverse regional contexts by analyzing architectural case studies from Asia, Europe, and
Australia. Through systematic photographic documentation and structured coding of
biophilic design attributes, the research provides a comparative overview of the prevalence
and distribution of visually identifiable biophilic characteristics. The findings indicate that,
across all regions, biophilic design is most consistently conveyed through color, materiality,
and form-related attributes. Natural colors emerged as the most prevalent characteristic,
followed by the use of natural materials and the articulation of natural and biomorphic
forms. In contrast, spatial characteristics associated with biophilic design were observed
less frequently across the case studies. Despite these contributions, the study is limited
by its reliance on photographic analysis and the subjective nature of visual interpretation.
Future research should adopt multimethod approaches and larger samples to provide a
more comprehensive assessment of biophilic design.
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Appendix A

Table A1. Case Study Images of Biophilic Architecture in Asia.

1. Artyzan 2. Capita Green 3. Capita Spring

6. Parkroyal Collection

4. Eden Pickering
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Table Al. Cont.

8. School Of Art, Design and

Media 9. The Hive

7. Largest Vertical Garden
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Table A2. Case Study Images of Biophilic Architecture in Europe.

3. Polish Science

1. Charlie Living 2. Federal Chancellery Headquarters
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Table A2. Cont.

7. Hundertwasserhaus 8. Olympic Village 9. Warsaw University Librar

Table A3. Case Study Images of Biophilic Architecture in Australia.

1. Barangaroo House 2. Council House 2 3. CLLIX Australia 108
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Table A3. Cont.

7. The R7 8.The Exchange 9. International House
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