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well-being and health of environment. This research explores the potential of biophilic design principles in 

achieving this goal. The hypothesis proposes that integrating these principles, which focus on reconnecting humans 

with nature in the built environment, will lead to a measurable increase in urban biodiversity. This, in turn, is 

expected to create a healthier ecosystem for city dwellers.

biodiversity. It outline a research methodology to evaluate the hypothesis, potentially using case studies related 

biophilic design which can contribute to a more balanced and sustainable urban environment, fostering the 

Keywords : Biophilic urban, urban environment, biophilic principles, urban biophilia, biophilic architecture, 

environmental architecture.

JAWAHARLAL NEHRU
ENGINEERING COLLEGE

population with the health of our planet’s ecosystems. 
Cities, while centers of innovation and economic 
activity, often come at the expense of biodiversity.  
Reduced green spaces, habitat fragmentation, and 
pollution all contribute to a decline in the variety and 
abundance of plant and animal life within urban 
environments. This loss of biodiversity can have a 

water quality to human health and well-being.

However, there’s a growing movement which 
bridges this gap between urban development and 
ecological health. Biophilic design, the concept of 
using the concepts of biophilic design in the built 
environment, offers a promising approach. With 

vegetation, water features, and natural materials, 
biophilic design aims to reconnect humans with nature 
within urban spaces.

This research investigates the potential of biophilic 
design to foster a more balanced urban ecosystem.  
Our hypothesis proposes that incorporating biophilic 
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design principles into city planning will lead to a 
measurable increase in urban biodiversity. This, in 
turn, is expected to promote a healthier ecosystem for 

and water quality, as well as providing habitat for 

By exploring the existing research on biophilic 
design and its impact on urban biodiversity, this paper 
aims to contribute valuable insights into the potential 
of this approach for creating more sustainable and 
healthier urban environments where both human needs 
and ecological well-being can thrive

 

Design and explains biophilic design as an approach 

environment to meet human needs.Author’s guiding 
principles are to honor and celebrate nature while 
creating a multisensory and enriching urban 
environment. There are the 3 features and characteristics 

Below are the three features and characteristics 

1. Direct experience of nature
2. Nature experienced indirectly
3. Experience of space and place

follows:

Direct experience is coming into physical contact 
with the elements of nature.Direct experience of nature 
can be implemented by -

 Provides natural forms, patterns, and 
shadows; it also facilitates comfort and 

made possible by light. This can be incorporated 
into buildings through clerestories, glass, 

shown in Fig.1. This encourages the interest 
and wellbeing of the locals [1].

 
Fig.1. Use of light in building [2]

 The senses of temperature, humidity, and 
ventilation are carried by air. Such circumstances 
can be created via windows and other passive 
methods as shown in Fig.2. But alterations to 
these components can have a major positive 
impact on the occupant productivity and comfort 
[1].

 

Fig.2. Natural Ventilation Solutions in Interior 
Design [3]

 As water has multiple modality 
properties, it may be used to add movement, 
sound, touch, and sight to a building. Humans 
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properly, it may lower stress and enhance 
happiness, performance, and general health. 
Water features can therefore be incorporated 
into designs, including fountains, wetlands, 
aquariums, and other bodies of water as shown 
in Fig.3 [1].

Fig.3. Water body at Titan Integrity Campus [4]

 Adding vegetation to a building’s 
exterior and interior spaces encourages a strong 
bond with the natural world. This should be 

number of potted plants as shown in Fig.4.), 

since research has shown that plants reduce 
stress and enhance productivity, performance, 
and physical well-being [1].

 

Fig.4. The Bosco Verticale, a residential tower [5] 
  It features over 900 trees and 20,000 plants, 

for the building’s occupants [5].
 Gardening, aquariums, green roofs, 

and animal feeds can help, although it’s not 
easy [1]. This interchange fosters delight, 
curiosity, and cerebral stimulation [6]. Animals 
feeds as shown in Fig.5.

 

environment along with farm animals and farms 
with tree shadow 

 Knowledge of weather has 

stimulation and alertness. Not only may 
weather be seen right away through windows 
and transitional spaces as shown in Fig.6. But 

the air in the space [1].

 

Fig.6. Experiencing weather from window [7]
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The term indirect experience describes coming into 
contact with images or  representations of nature. 
Indirect experience of nature can be implemented  
by -

 A space can incorporate 
images of nature via paintings, photos, 

It has been shown that inhabitants experience 
both intellectual and emotional satisfaction 
from these visuals [1].

Fig.7. Use of nature inspired wallpapers in indoors [8]

2. Natural materials can develop a patina over 
time, which changes and stimulates reactions 
from individuals [9]. Stone and wood to 
incorporate these elements into constructions 
can be used. Natural materials and furniture in 
interior design can be used. Leather has 
frequently been suggested as a Biophilic 
material, but as leather is a byproduct of the 
meat industry and animal agriculture contributes 

or mushrooms, are now considered as good 

substitutes. It is also evident that destroying 
nature and animals in an attempt to feel closer 
to them is counterproductive and goes against 
the idea of biophilia. Application of bamboo as 
a natural material is shown in Fig.8.

 

Fig.8. Use of  bamboo in construction [10]

earth-tones or natural hues, the colors that are 
commonly found in nature are usually subdued 
tones of brown, green, and blue. These natural 

schemes as shown in Fig.9. Brighter colors are 

people found red blossoms on plants to be 
tiresome and distracting [9].

Fig.9. Use of Lunawood for natural colors and 
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Creative interior lighting design and mechanical 

ventilation and lighting systems in locations 
where they are impractical. [1] With small 
changes to air velocity, humidity, and 
temperature, designers can mimic natural 

pass through, and various lighting types, they 
can also produce variations in illumination [1]
as shown in Fig.10. 

 

Fig.10.Villa Kavel 1 by Studioninedots. 
Photography by Peter Cuypers [12]

interesting and complicated, turning it from a 
static area. Columns and facade patterns 
inspired by nature are two ways that architects 
might use natural shapes and forms into their 

 

Fig.11. Hotel Haitang Bay in Sanya, China [13]

 This approach applies traits 
from the natural world to shape the project’s 
structural layout. These could be artificial 
objects or pieces that mirror the characteristics 
of natural landscapes, including varying plant 
heights found in different ecosystems or 

[1]. as shown in Fig.12.
 

Fig.12. Examples of basic structural elements 
inspired by natural processes: (a) research and 
design based geometry, (b) arboreal structure, 

Airport, Stuttgart, Germany, 2004, (c) Canopy at 
Railway Station, Lisbon, 1998, (d) Sagrada Familia, 

Barcelona [14].
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This can be achieved 
by designing environments that pique resident’s 
curiosity by being challenging and complex 
without being excessively noisy [1]. This 
feature attempts to integrate these elements into 
the building’s surrounds because many 
ecosystems are complex and full of many 
abiotic and biotic components.

Individuals 

Fig.13.), adjusts, and transforms over time just 

this is to use organic building materials that are 
prone to weathering and color change, which 
enables us to observe minute changes in our 
built environment over time [1].

 

Fig.13. Use of Natural stone beautifully aged [15]

Facades and structural 
elements can be designed using fractals, which 
are repetitive, varied patterns seen throughout 
nature.  These geometries can include 

(as shown in Fig.14.) in addition to straight 
lines and sharp angles [1]. Examples of 
naturally occurring geometry that is frequently 
used are the patterns found in honeycombs and 
water ripples.

 

Fig.14. Use of natural geometrical patterns in 
architectural design [16]

Biomimicry is a design approach 
that  mimics natural  processes to solve 
technological and human issues. Building with 
these built-in features can inspire human ingenuity 
and awareness of the natural world [1]. Lotus 
temple is one of the best example of Biomimicry 
in building designs in INDIA as shown in Fig.15.

 

temple [17]

Spatial relationships are used by the sense of 
location and space to improve well-being.These can 
be implemented by -

 Prospect highlights 

while refuge refers to the building’s capacity 

(alcoves, dimmer lighting) [6]. as shown in 

VISTA INTERNATIONAL JOURNAL ON ENERGY, ENVIRONMENT& ENGINEERING  VOLUME 9 (2024), ISSUE 1



I   7

Fig.16.Balconies, alcoves, lighting variations, 
and spaciousness (savannah setting) are a few 
examples of design components.

 

 The idea behind this 
approach is to mimic the necessity for controlled 
variety in design, which is achieved by the 
architecture of the building’s repetition, 
variation, and detail [6].

 When several 

inhabitants are satisfied. Examples of this 
include interior areas that are designed with 
distinct borders or that incorporate a central 
focal point [1].

Features that provide 
access from one area to another while 
maintaining a sense of openness and comfort 

bridges, fenestrations, and foyers [6].
The ability for individuals to move 

around areas comfortably, especially when they 
are complicated; this gives residents a sense of 
security and can be achieved by clearly 
identifying access and exit points [1].

Developing a cultural sense of place in the 
constructed environment fosters identity and 
human connection [1]. This is achieved by 
designing with the topography and history of 

the area in consideration as shown in Fig.17. 
By creating environments that encourage the 

identity is achieved [6].
 

 
Fig.17.Ecological attachment to place represented 

by Falling Water by FLW [19]

A center part of biophilic urban communities is 
encouraging occupant communication with 
encompassing nature. This part investigates the 

such cooperation’s. Various investigations have 

emergency clinic room sees on careful patients. 
Patients with admittance to nature sees recuperated 
more rapidly and experienced less nervousness 
contrasted with those with restricted sees. This 
proposes that openness to nature can help recuperation 
by advancing positive feelings and diminishing 
pessimism. Past medical clinic settings, research has 

Richardson in 2007 found that neighborhoods with 

on cardiovascular and psychological wellbeing. These 
results show that incorporating biophilic elements into 
residential areas can improve mental and physical 
health, resulting in a happier and healthier society [20].
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human wellbeing is well reported. Considers by White 
in 2019 illustrate that investing at slightest 120 minutes 

improvements in these areas [21].Additionally, 
researchers found that even brief exposures to nature, 

However, the scale and amount of green space 
integration are crucial considerations. Kellert in 2018 

materials, structural requirements, and ongoing 
maintenance costs [4].

index. Trees and greenery help decrease urban heat by 
bringing down surface and air temperatures. Mid-
afternoon temperatures can be as much as 11°C hotter 
in highly developed urban regions compared to nearby 

shade tree near a house can decrease indoor temperatures 

remain comfortable but they can also decrease genuine 

and is the leading weather-related cause of death.Urban 
trees can help improve air quality and ensure human 

and nitrogen dioxide and dangerous particulate matter.
Some environment services from trees are challenging 
to measure. For example, urban forests give living space 
for wildlife, support biodiversity, and give access to 
nature all of which can help individuals feel healthy 
and associated. Number of physical and mental 

Clients of the Shanghai-based one thousand trees 
mixed-use building profoundly value the incorporation 
of natural components, including trees, plants, and green 

While biophilic design often focuses on 

environmental and social benefits, economic 

driven world, clear economic incentives are crucial 
for widespread adoption of biophilic principles within 
biophilic cities.

Studies by Terrapin Bright Green in 2012 

employee well-being. Their research suggests that 

translates to a reduction in absenteeism-related costs 
for employers. Similarly, Soderlund and Newman 
(2015) found that biophilic design can enhance 

the city as a whole [20].

The potential crime-reduction benefits of  
biophilic design are also noteworthy. Research in 
Chicago (Soderlund and Newman, 2015) suggests a 
decrease in crime rates in areas with more greenery. 
This translates to cost savings for municipalities in areas 

that socioeconomic factors might also play a role in 
crime rates, and further research is needed to isolate the 

Overall, economic considerations support the 
integration of biophilic design principles in cities. 
Reduced absenteeism, increased productivity, and 

Biophilic design principles can be incorporated 
into various aspects of the built environment to create 
a more natural and restorative experience for city 
dwellers.  The table below outlines examples of 
biophilic design elements at the building, street, and 
neighborhood etc. scales:
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Table 1. Design Elements of Biophilic Cities [24]

Building
Daylight interior spaces, Green courtyards, Biomorphic approach, Opening 
window, Indoor potting plant.

Clustered housing in green areas, Native species yards and spaces,Green 
streets, Urban trees, Low impact development (LID).

Street Edible landscaping, High degree of permeability, Stream daylighting, 

Neighborhood

Community Community forest/orchards/garden, Green utility corridors, River systems, 
Riparian systems, Floodplains.

Region Regional greenspace systems, Greening major transport corridors, 

Environment Enhance native species ratio, Large water area

Sensory Aromatic plant, Natural sound

Table 1 provides a starting point for considering how biophilic design elements can be integrated into 

between residents and nature, improve human well-being, and promote a healthier urban ecosystem.

Authors have narrated various case studies as follows :

highlight is a 20-foot waterfall on the north wall that serves as both a visual draw and a noise-cancelling, 

design pioneer [25].
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trees, ivy covering the east and west walls, and planters throughout the space.

ii. Non-Visual Connection with Nature (P2): The sound of splashing water from the waterfall provides an 
auditory connection to nature.

iii. Non-Rhythmic Sensory Stimuli (P3): The sound of the waterfall is a natural and calming sound, in 

sunny or shaded areas.

v.  Presence of Water (P5): The 20-foot waterfall is a central design feature and provides a visual and 
auditory connection to nature.

provide dappled shade in some areas.

miniature ecosystem within the urban environment.

viii. Biomorphic Forms & Patterns (PB): The design references natural forms through the use of curving 
benches and planting beds.
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ix. Material Connection with Nature (P9): The use of natural materials such as stone and wood throughout 

within a small area.

xi. Refuge (P12): The planting beds, waterfall, and moveable furniture create a sense of enclosure and 
provide a refuge from the busy city streets.

in creating vibrant and restorative urban spaces. It demonstrates that even small-scale interventions can 

 

lowered blood pressure. Research suggests our inherent preference for water contributes to improved 
concentration, memory, and a calmer state [P1].

pressure, and attention compared to environments with constant noise [P3].

safety allows visitors to relax and lower their attention to external stimuli, as evidenced by observations of 
people reading, closing their eyes, and escaping from their surroundings [P12].

study for the positive impact biophilic design can have on human well-being in the urban environment [25].
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which was designed with sustainability and employee well-being as top priorities.

The Titan Integrity Campus’s primary biophilic design elements are as follows:

The following are some of the ways that the campus encourages employees to have a direct relationship 
with nature:

performance, according to research.

in Fig.22. This can lessen mental exhaustion and encourage renewal. The gardens can also be used for 

and may enhance concentration and creativity.

Fig.22. This reduces the need for air conditioning while simultaneously enhancing comfort and air 

weather permits, common areas are planned to be open and unconditioned, enhancing exposure to fresh 
air.

water feature provides a visual connection to nature and creates a habitat for wildlife, fostering 

the surrounding air.

sense of community, togetherness, and encourages interaction between departments.
 

Fig.20. Atrium designs at Titan Integrity Campus [27]
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Employees have more opportunity to engage with nature around the building because to the abundant 

 

Fig.21. Section along the Titan Integrity Campus showing view of the nature from various levels, atriums 

 

Fig.22. Lush green Biophilic design of Titan Integrity Campus [27]

1. Connection with Nature: Even in the constructed environment, the campus’s use of natural materials 
fosters a closer relationship with the natural world.

example of biomimicry as previously said, encourages a relationship with the environment as shown 
in Fig.23.

gardens further enhance the feeling of nature’s interwovenness with the constructed world as shown in 
Fig.23.

4. Green Terraces as Relaxation Areas: The organic shape of the green terraces not only adds more green 
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Fig.23. Indirect & direct experience of nature in Titan Integrity Campus [27]

The Singapore Green Plan 2012 (Ministry of the Environment and Water Resources 2012), launched in 
2002, is a government blueprint which wants to protect nature in Singapore. This plan implementation is done 
as follows
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Their main strategy is to create a continuous layer of trees above all major roads.  This plan, called the Streetscape 
Greenery Master Plan, goes beyond just planting trees. It aims to give each area of the city its own character 

from coastal areas. There’s also a program in place to protect particularly scenic roads with mature trees, 
ensuring they remain a beautiful part of the city [29].

 

 

Fig.26.Before and after images of coastal area. [29]

drainage reserves and road shoulders to create these green pathways [29].

and interesting wildlife. Pioneered by the Singapore Botanical Gardens, the PCN goes beyond just connecting 
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Fig.27. Before and after images of coastal area [30].

designed with nature in mind. These experiments serve as inspiration for planners and builders across Singapore, 
with the green wall and roof technology being actively implemented throughout the city. With ongoing research 

green infrastructure that serve as a model for cities around the world [29].
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$1 billion project completely transformed a formerly unused area of land by the water into stunning natural 

 

Fig.29. Gardens of bays [31]

that even with a 70% population increase, the amount of green space has grown by 20% between 1986 and 

are moving to rooftops, the next big thing for Singapore seems to be adding greenery to building walls, roofs 
and balconies [29].

 

Fig.30.Singapore in 1986 and 2007, showing a 20% increase in canopy cover [29].
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To encourage this vertical landscaping, Singapore has implemented several measures. First, they have 

buildings. For instance, in the heart of the shopping district, new or renovated buildings must replace their 

green balconies. These regulations ensure that even in densely populated areas, people have access to nature 
throughout the city [29].

evaluates the environmental sustainability of new developments. Buildings that incorporate biophilic design 

the planning regulations [29].

design more accessible and encourages wider adoption across the city [29].

has fostered a thriving biophilic urban environment, not just on the ground, but climbing up the sides of its 
buildings as well [29].

features into their buildings [29].

Singapore is a shining example of how cities can embrace nature. They have shown that adding green 

their dense urban environments.
Singapore’s success is due to their innovative urban planning strategies. It has been proven that these plans 

and plant life, energy use, water use, and people’s health and happiness.
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The inferences drawn from the case studies are given in Table 2.

Table.2. Inferences from case studies

name

sensory elements, focus on passive comfort, refuge from 
the city, and potential for social interaction showcase 
the power of biophilic design to enhance well-being and 
connection with nature in the urban environment.  

3.2. Titan 
Integrity 
Campus

Bangalore, 
INDIA

Building and 
campus  level

The Titan Integrity Campus demonstrates how biophilic 

and nature-inspired design, the campus promotes 
employee well-being and fosters a connection with 
nature, even within a corporate environment. This case 
study suggests that biophilic design goes beyond 

and environmental responsibility.

3.3. Case study 
on Biophilic 

Singapore:

Singapore City level Singapore’s biophilic city plan is a government-driven 
success story. Strong policies and collaboration between 
agencies ensure biophilic design is a priority throughout 
development. Their long-term vision, with initiatives 

for other cities to create healthy, sustainable environments.

This research has explored the potential of integrating biophilic design principles into urban planning. After 
reviewing the features and characteristics of biophilic design, we established its capacity to enhance urban 

served as a powerful example, showcasing how a city can successfully implement biophilic strategies at various 

modern cities. After fostering a connection with nature, these strategies demonstrably increase urban biodiversity, 

increased property values and tourism, and a more sustainable urban ecosystem are all potential outcomes.

can pave the way for a greener future, fostering a healthier and more vibrant environment for all residents.
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