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Abstract 
Urbanization in Kenya is growing at an extra ordinary rate. Construction has become two-fold and Nairobi has expanded to 

additional counties as a metropolitan city. Exclusive estates like Kileleshwa, Kilimani, Lavington and Riverside have seen 

a construction boom in apartments. The demand for these estates is due to their proximity to the Central Business District. 

This is also after the deregulation of the zoning laws in 2004 and 2012 by the Nairobi County Government to allow 

apartments with more floors from pressure by developers. Townhouses that existed before in these areas were demolished 

for tall apartments to cater to the market demand for housing and the new emerging middle class in Nairobi. This massive 

construction boom has led to a congestion of structures in these once prestigious estates. Increased floors and apartments 

that take up small spaces has become the norm. Developers have tried enticing homeowners with modern designs, well-

furnished modern materials and finishes but the apartments still fall short in terms of catering to the occupant’s wellbeing. 

The apartments have small spaces are congested lacking privacy and there is an alienation from the natural environment. 

The objectives of the research were to examine whether biophilic design was considered in the design process for the 

apartment spaces in Kileleshwa ward and if not, how the existing spaces affect the wellbeing of its occupants. The researcher 

came up with a logical framework for the study. This would act as a guideline for collection of data and analyzing the data 

using knowledge of proponents of Biophilic design. A Case study research design was employed and research was mainly 

a qualitative study. Data was obtained through survey method by using online questionnaires, photographs and desktop 

review study. The location under study was Kileleshwa ward where apartment’s data was gotten from the apartments, 

occupants and design professionals. The results of the study revealed that designers and developers had to consider new 

ways of integrating natural environments in the existing apartments in Kileleshwa ward, maintenance of the natural features 

and considerations of the wellbeing of the occupants should always be at the center front of the design of an apartment 

space. The research also established the developers had to create new marketing and business strategies in terms of what 

they were offering occupants by having a selling point of the occupant’s welfare in mind and using the features of the natural 

environment. The findings established that biophilic design was partially used in some of the apartments while in some 

spaces and it was non-existent due to inadequate space to execute, lack of funds, design restrictions by the client and a 

conservative design approach by the designers. The biophilic attributes needed maintenance and occupants complained of 

noise and dust pollution, small spaces, lack of privacy, poor external views and lack of proper natural day lighting entering 

their interior spaces. The study findings noted that the poorly maintained external spaces were rarely in use and a majority 

of the occupants noted that the natural environment was decreasing around their neighborhoods. The findings from the 

professions revealed that knowledge of biophilic design was inadequately informed to different players. These were clients, 

developers and other professionals. The study recommended designers to take responsibility and make bigger positive 

impact by designing buildings incorporating the natural environment, for a healthier fulfilling life for the occupants. There 

should be an awareness on biophilic design knowledge and its positive environmental impact on the well-being of housing 

occupants. Green spaces, water features and indoor landscaping should be well maintained by apartment owners during the 

restoration of the natural environment.   
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1.Chapter: Introduction 
1.1. Overview 
This chapter looks at the background information of the study. The researcher formulates the problem statement, 

the main and specific objectives and the main specific research questions. The researcher also looks at the 

justification and significance of this study to its surrounding community. Lastly, the researcher identifies the 

scope and limitations of the study and definition of terms for the study. 

 

1.2. Background of the study 
The World meter (2020), forecasts that 6.6 billion, 68% of the world population, will be in urban spaces in 2050. 

Kellert (2005) reveals for the last 50 years, the world has experienced the biggest urbanization shift with hundreds 

of millions of people moving to urban areas especially in developing and developed countries. This has led in the 

extraction of vast resources for urban areas to cater for the infrastructure growth in the production of raw materials. 

Large environments and habitats have been converted to cater urban settings for this infrastructure growth. Kellert 

(2005) establishes that presently metropolitan environments in their current state are destructive to the natural 

environment and have adverse destructive effects. Kellert observes that urban spaces are responsible for releasing 

up to 33% of water, noise and air pollution and majority of the non-biodegradable waste. He adds these urban 

centers exhaust almost 40% of energy resources and close to 50% of the natural resources from the natural world 

reserves. This is inclusive of fresh water. Kellert notes that the precarious condition we have put ourselves in is 

due to our disregard for the natural environment and upholding a negative mentality of associating nature with 

illiteracy, ignorance and unsophistication. Kellert challenges our notion of infrastructure development and 

technological progress by challenging our idea of modern civilization. Kellert believes the feats we have achieved 

lead to forfeiting considerable amount of the natural environment and its resources for raw materials to fuel our 

technological advancement and sustaining urban development. This has led to diminishing natural resource 

reserves, generating vast amount of harmful non-biodegradable waste that harm our ecosystem biodiversity 

natural habitats and endanger species and our future existence as well. This should not be the case.  Kellert (2015) 

believes current societies are misled in the understanding of civilization and urbanization as exploitation of the 

natural environments and ecosystems is synonymous to advancement and human progress. Human beings have 

struggled to maintain the link to their natural environment especially after modernization and migration to urban 

settings creating a vacuum between human beings and nature. Our connection to the natural world is likely to 
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diminish if we do not interact with nature repeatedly as we must engage with nature repeatedly in order to continue 

to enhance it. This is evidently so especially in developing countries in East Africa, Kenya. 

 

According to Fengler (2010) Africa as a whole is growing and developing at a fast pace.  The World Bank 

Development Report for 2009 “Reshaping Economic Geography” discovered that almost all African states were 

experiencing progressive growth. The report noted that by 2050 Africa’s population would surpass 1billion people 

to 2billion people and continue experiencing progressive growth. These results draw parallels to high urbanization 

that is high rural to urban migration and high urban densities around Africa’s major cities, which was visibly 

similar in developed countries. Fengler notes that this was considered a positive observation as urban centers led 

to an increase in job creations by young people and an increase in innovation and exchange of ideas in urban 

centers due to people interacting. (Fengler, 2010). 

 

 In Kenya by 2050, the population will have grown to 91 million people and 48% of the population will be in 

urban spaces. As it is right now 14million Kenyans, 27% of the total population stay in urban spaces 

(Worldometer, 2020). The World meter website (2020) projects that the Kenyan population would increase by 

1million people every year with recording an increase of 3000 people daily for the next four decades. The United 

Nations projections indicate that in half a century (year 2050) Kenya’s population will have grown to 85million 

people. The basis of this population growth is determined to be an increase in fertility rates among the Kenyan 

population due to an increase in families and higher life expectancy due to improvements in the standard of living 

and healthcare. The life expectancy was projected to improve from 54 years to 68 years in the next half of the 

century. The dependency ratio was also projected to have a positive trajectory as the proportion of the employed- 

age population would increase at an exponential rate than the dependents portion of the population, this being the 

young and the elderly. (Fengler, 2010).  

 

This economic development is in sharp contrast to the present state of the natural world. There has been migration 

and construction of flats and apartments in and around Nairobi environs to cater to the yet developed house 

security in the city. The Kenyan government has also come up with the Affordable housing plan, which is in its 

Big Four Agenda of housing, manufacturing food security and health care. The Kenyan government’s plan is to 

be able to provide cheap and affordable housing to low-income Kenyans in urban populations. This is on track 

with global developments as majority of urban areas around the world increase due to massive rural to urban 

migration. According to the Kenya Vision 2030 Website (2021) in 2008, the Kenyan Government launched the 

inception of Kenya Vison 2030. This was a development plan spanning the next 22 years, which its foremost 
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objectives were; to transform Kenya into an industrial and manufacturing hub with modernized infrastructure 

systems, a comprehensive technologically advanced affordable health care system, modern expansive affordable 

housing infrastructure and food security. This is to be regarded as the “Big Four” Agenda. The government 

believes these changes would translate to positive impact to the country’s economy, uplift the country middle 

class and improve the overall standard of leaving. The vision was established through studying, observing, 

analyzing and reviewing the Kenyan population and consultations from key stakeholders from all over the country 

(Vision2030, 2021). 

 

Nairobi County is the capital of Kenya. It acts as a metropolitan hub. Presently there has been an increase in 

development in Nairobi Kileleshwa ward. This is due to an increase in population of middle level earning income 

households looking for residential spaces near the city. This has resulted in developers taking advantage of this 

creating a construction boom in these areas mainly; Kileleshwa, Lavington and Kilimani. Increase in urban 

population translates into destruction of the natural environment to allow more land for urban centers. This makes 

urban settings lack any features of the natural environment conducive for our wellbeing and creates a stuck 

difference between the natural world and urban centers. The interior and exterior spaces in some of these 

apartments have little to any contact with natural elements and if they are present, it is only the bare minimum 

that is achieved. This also extends to interior spaces in these apartments. The designers do not take in 

consideration the natural environment and fail to merge the natural ecosystems into their designs to create spaces 

that still maintain the natural systems of the environment for the wellbeing for the user. Tenants are exposed to 

bare masonry walls and unpleasant sites of walls and columns distancing the users of these spaces from nature. 

This has made also people living in urban spaces isolated from natural elements as they are absent in their 

surroundings (Figure 1).  

 

 
Figure 1.1: View of Apartments in Kileleshwa Ward 

Source: (Rotich, 2020) 
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1.3. Problem statement  
The natural environments are good for the wellbeing and mental development for human beings. Successful 

Biophilic design facilitate the much-needed connection between individuals and the natural environment creating 

healthier human beings with a sense of community who have satisfying relationships. However, design of the 

modern apartments in Kileleshwa ward, reveals a rampant culture of designing and building spaces that lack any 

contact what so ever with the natural environment and its features and processes.  Most of this modern apartment 

designs lack sufficient natural light and ventilation, natural materials, scenic natural vistas, natural environment 

inspired shapes and forms, and other features of the natural world. Additionally, the lack of an imaginative 

interchange of natural lighting, spaciousness, plants, and water leads to a cold non-stimulating habitable space 

that dot enhance our affinity for the natural environment and do not satisfy our mental wellbeing.  The natural 

environments are decreasing due to urbanization and exploitation of natural resources. This has led to loss of the 

natural indigenous habitats to create room for urban spaces. These outcomes are evident in the vast amounts of 

pollution in the air and water, destroyed natural surroundings, destruction of natural habitats and natural resource 

being diminished. Further, most of these urban high-rise buildings lack greenery spaces and interiors that 

accommodate them.  The occupants within these apartments have to struggle because their interior spaces are 

surrounded by masonry and concrete walls and are clattered. The apartment’s interior and exterior spaces within 

urban areas lack an integration with the local natural environments. This is evident in a design perspective of the 

buildings and the spaces within.  The fabricated environments which are made of concrete, have brought many 

conveniences but at a cost of mental health and wellbeing. This inclination to manmade environment has also 

caused adverse effects on our   emotional, intellectual, and moral advancement. This is especially widespread in 

urban areas. biophilic design success is determined by the proper implementation and abiding to its fundamental 

principles. Thus, this study investigates how the concept of biophilia and re-establishing how nature and the built 

environment can be integrated to serve human beings in their environment by implementing the principles 

correctly. 
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1.4. Research objectives 
The main objective of this study focuses on how biophilic design integrates into the urban apartment’s interior 

and exterior spaces. The objectives of the study are; 

i. To examine the nature of biophilic design in the interior and exterior spaces of modern apartments in 

Kileleshwa ward. 

ii. To determine the biophilic design strategies that informed in the apartments design in Kileleshwa ward 

for the wellbeing of the occupants. 

iii. To propose ways of restoring the natural environment in the design of apartments in Kileleshwa ward. 

 

1.5. Research questions 
i. How has biophilic design been integrated into the urban apartment’s interior and exterior spaces? The 

research questions that have guided the study are; 

ii. What is the nature of biophilic design in the interior and exterior spaces of modern apartments in 

Kileleshwa ward? 

iii. What are the biophilic design strategies that informed in the apartments design in Kileleshwa ward for 

the wellbeing of the occupants? 

iv. What are the ways of restoring the natural environment in the design of apartments in Kileleshwa ward? 

1.6. Justification of the study 
As the world continues to urbanize vast amounts of pollution land exploitation and environmental damage 

continues to escalate. 70% of the world’s emissions are from urban spaces towns and cities. This is due modern 

forms of plastic products, transports, cars, air travel, and high concentration of fine particles due to construction 

of infrastructure. Large natural habitats near cities have also been converted to dwelling spaces for urbanites as 

their population grows. (Gonçalves, 2018). There is growing concern in environmental degradation in urban 

spaces. Numerous efforts by scholars and professionals in the built environment have promoted the use of 

biophilic design in the built environment in a way to integrate natural systems with the built environment (Frost, 

2020). 

 

Biophilic design not only helps in countering environmental degradation but also reconnects urban dwellers with 

nature as it was in the early times. It helps in integrating urban environments with the natural ecosystem forming 

a symbiotic relationship between the built environment and nature. This promotes sustainable development in 
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urban spaces while still countering global warming and pollution and the unhealthy living standards of urban 

spaces.  This is also due to the positive impact the natural environment has on our mental state and wellbeing that 

have been empirically proven (Wolfs, 2015). The biophilia concept by Kellert, 2005 establishes that it is in human 

beings’ genetic tendencies to value nature, which affects our human physical, material, emotional, intellectual, 

and moral well-being. Due to this, it is in human beings’ deep connection with nature to conserve it and find ways 

to collaborate with natural environment for our future is dependent on it. 

 

1.7. Significance of the study 
Biophilic design and its proponents state that its effects are greater than green design. Its ability to solve pollution 

problems by reducing the carbon foot print and, in particular, are great at reducing air pollutants. Frost (2020) 

notes that biophilic design can reduce noise and air pollution caused by traffic jams in urban spaces. Frost adds 

that psychological and mental wellbeing of human beings are catered for when using biophilic design in interior 

spaces for hospitals and homes for the elderly. This is significant for global health as these spaces facilitate in 

diminishing probability of  life-style diseases, stress and other avoidable health complications. Almusaed (2006) 

establishes the importance of vegetation elements in our urban environment. They enrich our air by minimizing 

air pollution through filtering of dust particles, retain rainwater, and help in regulating temperatures areas by 

cooling spaces and acting as a buffer in shading spaces for the harsh sun. 

 

The content of this study is based on many disciplines encompassing; interior design, landscape architecture, 

biology, evolutionary biology and psychologists, eco psychology, environmental psychology, cognitive 

archeology, physiology, neuroscience and general field of medicine, urban planning and architecture. Leading 

built environment consultants have taken to collaborating with psychologists, meteorologists, engineers, material 

scientists and biologists in expanding their scientific knowledge in biophilic design. This results in a greater 

understanding of the natural systems and higher levels of sustainability in our built environment. This integration 

of different scientific areas of knowledge will allow designers to be able to understand our natural environment.  

The study shows us how to form better symbiotic relationships with them with the buildings and urban spaces 

that we build helping us solve the modern ecological issues. 

 

 

https://www.sciencedaily.com/releases/2018/07/180706102842.htm
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1.8. Assumptions 
The assumption of the study is that designers place the clients’ needs in the design of these interior spaces when 

designing them. Additionally, the designers are aware of biophilic design and its importance to the wellbeing of 

the user. Lastly is that architects, interior designers and urban planners in their designs are motivated in developing 

better built environments for their users which are sustainable and environmentally friendly and have a high 

positive impact for the natural environment. Another assumption is that availability of biophilic design principles 

or lack thereof have an effect on the tenants’ wellbeing in the apartments under the study.  

 

1.9. Scope and limitations of the study 
The scope of the case study is within Kileleshwa ward. The limitations of the study include; time, finances, 

COVID-19 pandemic, privacy concerns by apartment occupants in the area of study, availability of literature 

review material, accessibility to data of apartments and integrity of the research subjects. In order to be able to 

undertake the study the limitations will be overcome through different ways. Proper planning and budgeting in 

terms of finances and conducting of pilot study to assess the variables being studied. The COVID-19 protocols 

set by Kenya’s Ministry of Health shall be followed during the undertaking of principal researcher and assistant 

researchers. The researcher also has invested installation of an internet network to have access on vast online 

sources of literature and data. Lastly, the researcher will acquire an introduction letter from the School of the Arts 

and Design to show credibility of and ethical practices in the study. 
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1.10. Definition of terms 
Biophilic Design: This is a design that aspires to rekindle and enhance the link human beings have with the 

natural environment by integrating features and processes of the natural world into an urban setting. 

 

Urbanization: This is the gradual observed movement of people from a rural setting to an urban setting  

 

Apartments: This is a housing space or property with all the necessary domestic amenities serving its occupant 

that occupies a building’s floor level as an individual unit. 

 

Interior Landscaping: This is the skill of setting up and maintaining outdoor spaces in both urban and natural 

environments using natural occurring and synthetic elements to create conducive functional aesthetically pleasing 

environmentally friendly outdoor spaces. 

 

Wellbeing: This is a pleasant feeling felt by human beings indicating ones mental, emotional, psychological 

stability and one is satisfied with his or her life and looks forward to a purposeful future. 

 

Sustainability: This is the prevention of diminishing the world’s natural resources with the aim of achieving 

equilibrium in the environment to guarantee safety for the natural habitats and ecosystems. 

 

Natural Environments: This are the spaces occupied by; organisms, different animal and plant species, innate 

non-living things, human beings and human made surroundings and their experiences and processes as they exist 

on planet Earth.  

 

Built Environments: The built environment is a terminology used to refers to the environment made by human 

beings to serve as a functional space where they can partake in their day-to-day activities e.g., roads, schools, 

office buildings and shopping centers   
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1.11. Organization of the Study 
The study is organized into six chapters. Chapter 1 is the Introduction of the study. The chapter identifies the 

background of the study and problem statement. The chapter formulates the research questions and objectives, 

justification and significance of the study, assumptions, scopes and limitations and definitions of terms.  Chapter 

2 describes the general literature and formulates conceptual framework. Chapter 3 is the research methods. This 

chapter outlines the methodology of this study, the research design that was used by the researcher to investigate 

the problem in the field. Chapter 4 outlines the results obtained in the fieldwork of the study. Chapter 5 synthesis 

and interprets the results of the findings. Chapter 6 establishes the conclusion of the study and formulates 

recommendations of the study. Lastly, there are references and appendices. The appendices contain the 

questionnaires, maps of case study, and additional information on biophilic design attributes inform of tables. 
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2. Chapter: Literature Review 
The literature is reviewed closely following the following thematic areas;  

i. History and origins of biophilic design 

ii. The principles of biophilic design/ positive restorative environments 

iii. Sick Building Syndrome 

iv. Biophilic design elements 

v. Use of biophilic design for modern apartments 

vi. Biophilic design and policy 

 

2.1. History and Origins 
According to Kellert, Heerwagen, & Mador, (2013) “biophilia” is derived from two Greek words “bio” and 

“philia” which mean life and affinity respectively.  The practice of biophilic design has its beginnings from ancient 

time where inspirations of designs were borrowed from nature. The design philosophy tries to bridge our urban 

environments with nature by using natural elements in our construction and finishes and taking advantage of 

natural resources as sunlight in terms of lighting (Koruarchitects, 2021). American social psychologist born in 

Germany, Erich Fromm was the first author to coin the term “Biophilia” in one of his many authored books, The 

Heart of Man (1964).  In the book he states; “I believe that the man choosing progress can find a new unity 

through the development of all his human forces, which are produced in three orientations. These can be presented 

separately or together: biophilia, love for humanity and nature, and independence and freedom.” (Kellert et al. 

2015).   

 

(Wilson, 1984)was a proponent of biophilia.  He described “biophilia” as a predisposed natural condition of 

human beings to be attracted to the processes and phenomenon occurring in nature that is inherent in us due to 

our adaptation and evolutionary processes that had an effect on the hominids, our descendants while in nature.  

He was of the view that the connection human beings had acquired because of evolution, adaption in the natural 

environment was solely for survival, and we adapted to have an affinity to our surrounding environments. These 

evolutionary traits were passed along our species making as with time be linked to the natural environment 

unknowingly. Kellert (2015) credits our need of affiliation to the natural environment contributes to our physical 

mental health fitness and wellbeing. This is expected as we as human beings have spent 99%, the better part of 

our documented history adapting and evolving to the natural environment and have only recently started 
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inhabiting built environments recently. This phenomenon resulted in us being accustomed to the natural world. 

Nature has become part of us our social systems, socialization, expressions, interpretation of our day-to-day lives. 

 

Ulrich (1991) supports this theory and adds that due to our invested connection with nature as part of our 

evolutionary process, this has led to us having an overwhelming positive response when human beings are 

exposed to different attributes of the natural environment. This is also emphasized by Ulrich (1977) as the reason 

for our positive response is that we identify more with the natural world due to our continuous experiences and 

interactions with it during our evolutionary process identifying what is useful safe due to our ability to predict 

different natural patterns and processes present, which intrigue us. Kellert and Finnegan reveal that our physical 

health, mental development and emotions have developed while having adapted to the natural environment 

(Kellert and Finnegan 2011). Maggio (2020) point out that biophilic design aims at harmonizing the natural world 

with the architectural designed environment in order to forge better healthy living spaces, which have a positive 

influence to the wellbeing of our lives. (Nota, Marian, Callegari, Berto, & Barbiero, 2017) Theorize that due to 

the adaptive process, we have experienced as human beings in the natural world, our psychological physiological 

wellbeing is overwhelmingly dictated by the presence of a natural environment, as we perceive the natural world 

as full of growth and continuous change.  Not only   does the natural environment give us a feeling of well-being 

and but also supports it. Nota, Marian, Callegari, Berto, & Barbiero accentuate that for biophilic design to be 

initiated a connection should be established between a person and the environment natural they are presently in 

or near them. Biophilic design takes advantage of this connection we have with the natural world and is creatively 

applied to the spaces we spend majority of our lives in where we earn a living, grow, socialize, interact and 

commune. 

 

This similar to Kellert and Calabrese (2015) definition of the biophilic design framework. They posit that our 

love and predisposed need is to interact with the natural world is dictated by genetics and adaption of the natural 

environment. As a result, we have come to perceive the natural environment has a beneficial influence to our 

health and well-being. Kellert and Calabrese underscore that the biophilic design framework should act as a road 

map in outlining the most sustainable and non-destructive way to creatively design for the built environment 

spaces while still considering the surrounding natural environment. Vivian Loftenss in an Interview with Nicolas 

Kemper (2018) believes that Biophilic design has three important functionalities. She outlines them as; 

sustainability, regenerative and resiliency. The design should be a sustainable design not depleting the earth of 

natural materials. It should be a regenerative design able to regenerate the forested areas we have used up. Lastly, 
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it should be a resilient design able to offer resiliency protecting human beings from the damages of climate change 

and rising sea levels (Kemper, 2018). 

 

Kellert and Calabrese illustrate that biophilic design occurs in two levels; the macro and micro-level. The macro 

level focuses on large-scale urban designs e.g.; cities townships and community estates. The macro level is 

achieved by integrating the surrounding natural environment in the urban plan while the micro level focuses on 

the spaces enclosures where individuals reside. At the micro level, a duality has to occur between the interior 

spaces and the surrounding natural environment to facilitate the connection with the user of the space. Kellert and 

Calabrese further illustrate add that the micro levels serve to the psychological hurdles present in the urban setting. 

They alleviate the stresses and issues of the hustle and bustle of urban living lifestyle by expediting our 

predisposed innate desire for connection with nature.   This is achieved by creating a conducive interior space 

that are integrated into the natural environment to offer rejuvenation and positive influence on the psychological 

health and wellbeing of an individual. Integrating the natural environment features into these urban living spaces 

rather than using artificial means to create these favorable environments for the user of the space cut the costs and 

enhancing the outcomes within the built environment (Kahveci & Goker, 2020). 

 

Kellert (2005) laments that this connection is deteriorating at unprecedented rate. He further adds that we are 

destroying the natural environment with our urban sprawl expansions. This in turn has led to devastating 

ecological damage of our natural environment including; cataclysmic events due to global warming, mass 

extinction of species and endangered animals, food shortages, desertification of regions in the world due to 

deforestation, destruction of world catchment areas and forests; Amazon and the Congo Forest through illegal 

logging and resources exploitation. Kellert warns that when the connection to the natural environment is severed 

with time, we lose meaning of it and become indifferent towards the natural world. He reveals that due to our 

conditioning of living in the built environment in urban spaces and disregard of the natural environment a majority 

of us are losing its value. This has also led to a raise in poor mental health among urban dwellers from isolation 

from sunlight, noise, water and air pollution, congestion, depressive working and living conditions. We only see 

the natural world as a resource to exploit. Kellert stresses that at childhood is when human beings have an essential 

experience of nature for human physical and mental maturation. He emphasizes that children should interact with 

nature constantly in order to understand its value to human beings and also for better developmental growth in all 

facets of our well-being; intellectually, emotionally, spiritually, psychologically and mentally.  
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2.1.1. Restorative environmental design  
Kellert (2005) believes designers have not made major efforts to facilitate the connection we have with natural 

environments in the built environment. He acknowledges that the adoption of green design is impactful but not 

as impactful as adopting biophilic design. He is of the view that that green design is a half measure only meant to 

protect various ecosystems and habitats to endure our exploitation. The green design objectives include; use of 

passive energy design systems, implementation of renewable energy in designs, regulating resources mining, 

recycling and reusing non-biodegradable manufactured products, reducing waste and all house pollution, using 

of non –toxic materials and maintaining natural indoor environmental quality habitats and reducing reduction of 

biodiversity. Kellert defines these objectives as low environmental impact design. Kellert challenges green design 

and believes that in as much as it tries to mitigate the catastrophic environmental damage, we have brought on 

ourselves it still does not bring us close to the natural environment which we are inherently connected to. 

Kellert endorses restorative environmental design and believes it to be our salvation. He considers that positive 

environmental impact; the interaction between individuals and the natural world in the built environment can only 

be achieved by restorative environmental design, which he refers to biophilic design. According to Kellert, 

restorative environmental design not only protects the natural environment in its purpose but also considers human 

health by creating a positive environment for the psychological well-being of human beings.  

 

Kellert describes the main purpose of biophilic design is facilitating the connection between human beings and 

nature occurs in the built environment. He describes restorative environmental design as a healing tool for our 

wellbeing and the already damaged natural environment. Restorative environmental design advances progressive 

interactions and experiences of nature in the built environment. Kellert demonstrates that biophilic design occurs 

in two dimensions namely organic/ naturalistic/ design and vernacular/ place-based design. These dimensions 

describe the different occurrences that natural systems interact with human beings. 

 

1.1.1.1. Organic design 
Kellert (2005) defines organic design is the application of natural shapes and forms in the built environment. 

These natural shapes and forms can be of architecture, interior spaces, works of art and landscapes. The design 

can use these shapes and forms directly or indirectly. When indirectly used, symbols borrowed from the natural 

world are incorporated in the design. Organic design effect is usually achieved by using different organic shapes 

and elements derived from the natural environment. Examples are; animal print patterns, shapes and shapes and 

forms of shells. When organic design has been accomplished, the design makes human beings to be connected to 

it due to our predisposed connection to the natural world.  
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Kellert (2008) defines direct experience of nature translates to the unarranged contact with self-sustaining features 

of the natural environment. They include; light, air, water, plants, animals, natural landscapes, ecosystems and 

weather. The indirect experience of nature requires humans’ maintenance to exist. They are part of humans’ 

designs and take up forms like symbols, art forms, video recordings and any medium we use to represent our 

interpretation of the natural world. 

 

1.1.1.2. Vernacular design 
Kellert (2005) describes vernacular design as the connection of an individual to space or building different 

perspectives e.g., cultural context, historical context, geographical context or ecological context. Kellert further 

adds that vernacular design brings out a sense of fondness to a place or space with the connection to the design 

mainly being of culture/ history ecology within a community in a specific region. This brings out the individual’s 

identity and caters to his well-being.  An example of such a design can be historical monuments. 

 

2.2. Principles of Biophilic Design 
Kellert (2015) outlines nine inferred principles of biophilic design. They include; connect adaptive, innate need, 

integrate, complementary, connected, contact, interconnected and context. Kellert emphasizes that these 

principles are the core ethos of biophilic design and are mandatory in its implementation for it to occur 

successfully. The main function of biophilic design is to satisfy our inherent need to connect with the natural 

environment. It gives urban dwellers the opportunity to interact and experience nature in an urban environment. 

Its main goal is to facilitate a connection that encompasses human beings, existing organisms in the natural world, 

the ecology to interact, interconnect and integrate together as one ecosystem.  The rate at which biophilic design 

succeeds and has a positive influence in our spaces is influenced by these principles and how they are implemented 

in a space. These principles should not be applied in isolation but should rather be viewed and used while taking 

into consideration the overall environment and its functionality. Additionally, an individual should be in contact 

with the natural environment repeatedly. This repetitive engagement reinforces the value of the natural world to 

the individual and has a positive effect to our wellbeing. Kellert (2015) insists that for effective biophilic design 

to occur the natural environment features should not occur in isolation rather should be used together and 

integrated in the environment whole system. The feature should achieve connectedness, complementary 

characteristics to the space and environment, integration in the overall environment and design. 

Vivian believes that as urban dwellers as a community should be exposed to the varied natural world and its 

elements repeatedly. The contact to her needs to be visual and on a daily basis (Kemper, 2018). Kellert (2015) 
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alludes that success in implementation of biophilic design results in a strong bond between an individual and his 

or her natural environment. It creates a positive impact on an individual’s health and better mental health and 

lastly a sense of community arises among individuals experiencing successful biophilic design making them have 

a sense of membership in their community, which they regard as significant. 

  

2.3. Sick Building Syndrome 
According to Modi and Parmar (2020), a majority of our modern lives are spent indoors, working and socializing 

in the modern world. In 1970s, tenants who lived in newly constructed spaces were said to experience some form 

of sickness-varied symptoms where they lived or worked. Symptoms included psychological distress, uneasiness, 

illnesses, stress and physical distress, which were coined as office illnesses. Later on, in 1984 World Health 

Organization (WHO) was the first to use this term Sick Building Syndrome (SBS) to describe the illness as 

manifesting in about 30% of buildings, the occupants experienced different health complications. Sick Building 

Syndrome was defined as an individual’s poor physical and psychological state of health due to the environments 

they inhabit. Hidalgo (2014) assets that modern working environments have led to mental fatigue resulting in 

anxiety and depression, which in turn can contributes to aggression and violence. She further adds that the 

conditions and working environments of modern life inhibits individuals’ abilities to keep focused on daily routine 

activities. This also resulted to poor focus in working environment and unproductive workers. Kellert (2015) 

reveals that as we continue to modernize, we have adopted a mantra of disregarding any connection with the 

natural environment. He demonstrates this by giving examples of the spaces designed for us e.g., schools, 

hospitals, office buildings that lack any semblance of the natural environment. These buildings spaces do not have 

adequate natural sun and ventilation, lack use of natural material décor, lack views of plants and inspired 

environmental shapes and forms in them. These cold spaces give rise to mental fatigue, symptoms of illnesses 

and poor work performance. 

 

Modi and Parmar describe the conditions of SBS occur when individuals who live in airtight buildings which 

have low presence of the natural environment. The causes have been identified ranging from biological air 

contaminants, poor ventilation, electromagnetic radiation and psychological factors. Mental fatigue can also be a 

contributing factor, which leads to violence and depression. Hidalgo advocates for greenery to be integrated 

around interior spaces primarily helps to curb this. She suggests that the built environment can stimulate 

psychological health and well-being through community living. Kellert (2015) encourages designers to design 

spaces that allow natural lighting and ventilation, incorporate the natural environment shapes and forms, have 

outdoor views of the natural environment and vegetation and allow transitional access to outdoor spaces in order 
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to enhance the health and productivity of individuals in urban spaces. Social living can help reduce mental fatigue 

through taking part in community projects like rooftop gardening in high-rises. Sullivan & Chang (2011) endorse 

community living. Designers should foster community and social interactions in urban spaces. They should also 

reduce contact with modern phenomenon like over- crowding of people and heavy traffic jams that may induce 

depression when exposed to urban dwellers (Figure 2.1).  

 
Figure 2.1: Outcomes of Mental Health in Different Environmental Settings 

Source: (Hidalgo, 2014) 
 

 

2.4. Biophilic Design Elements 
The two dimensions of biophilic design branch out to form the six-biophilic design elements, which they connect 

to. These elements are; environmental features, natural shapes and forms, natural patterns and processes, light 

and space, place-based relationships and evolved human-nature relationships 

 

Kellert (2008) describes environmental features elements as the features found in the natural environment used 

in the built environment designs. These include color, water, air, sunlight, plants, animals, natural materials, views 

and vistas, façade greening, geology and landscape, habitats and ecosystems and fire. 

 

Kellert (2008) describes natural shapes and forms elements as the shapes and forms that we use in our modern 

designs that are visible to us in our surrounding natural environment. The biophilic design attributes for this design 

element are; botanical motifs, tree and columnar supports, animal (mainly vertebrate motifs), shells and spirals, 

egg, oval and tubular forms, arches, vaults, domes, shapes resisting straight lines and right angles, simulation of 

natural features, biomorphy, geomorphology and biomimicry. 
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Kellert (2008) describes natural patterns and processes elements incorporate natural properties in modern designs 

of the built environment. These properties visible to us are character traits of nature. Sensory variability, 

information richness, age, change and the patina of time, growth and efflorescence, central focal point, patterned 

wholes, bounded spaces transitional spaces, linked series and chains, integration of parts to wholes, 

complementary contrasts, dynamic balance and tension, fractals and hierarchically organized ratios and scales. 

 

Kellert (2008) describes light and space elements focus on natural lights character traits and occurrences in the 

natural surroundings we inhabit. The biophilic design attributes for this design element are; natural light, filtered 

and diffused light, light and shadow, reflected light, light pools, warm lights, light as shape and form, 

spaciousness, spatial variability, space harmony and inside outside space. 

 

Kellert (2008) describes place-based relationship elements as the relationships we have imbued to places or spaces 

due to repeated interactions with them under different contexts e.g., social, cultural geographical making them of 

great significance to us. The connections we form to surroundings indicates our need as human beings to define 

territories and assert dominance over them for safety and security reasons due to our evolutionary traits. As human 

beings, we are certain of spaces we are familiar with and have strong connections with them. The attributes are; 

geographic connection to place, historic connection to place, ecological connection to place, cultural connection 

to place, indigenous materials, landscape orientation, landscape features that define building form, landscape 

ecology, integration of culture and ecology, spirit of place and avoiding place-lessness 

 

Evolved Human-Nature Relationships are elements that focus on the inherent human relationship with nature. 

These attributes are characterized by; emotional beliefs and metaphorical meaning in the context of human 

culture. The biophilic design attributes for this design element are; prospect and refuge, order and complexity, 

curiosity and enticement, change and metamorphosis, security and protection, mastery and control, affection and 

attachment, attraction and beauty, exploration and discovery, information and cognition, fear and awe, reverence 

and spirituality. 

 

These attributes are important for understanding biophilic design for interior and exterior design in urban spaces.  

Apart from the contribution of Kellert (2008) in biophilic design as quoted by Maggio (2020) in (Browning, Ryan, 

& Clancy, 2014) has stressed that such designs have clear pattern strategies, which aim at making biophilia a 
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tangible experience within the context of the architectural design of buildings. These patterns are organized in 

three categories namely; nature in the space, nature analogues and nature of the space. 

 

2.4.1. Nature in the Space 
Maggio (2020) asserts that nature in space looks at the approaches, which facilitate an instant link with the natural 

environment by having physical manifestations of natural features in a given interior or exterior space. This 

approach entails implementing the environment features’ attributes in a space; examples being pot plants, 

fountains, green facades and rooftop gardens. Browning, Ryan, & Clancy, (2014) quoted by Smartcity (2020) has 

stated the conceptual definitions of the attributes of Nature of space in biophilic design. Below are the definitions; 

Visual connection with nature – Improvement in mental engagement, mood and emotions. 

Non-visual connection with nature – Stimulating the sense of hearing, smelling, tasting and touch in reference 

to nature, living systems and natural processes. 

Non-rhythmic sensory stimuli – Exposure to natural sounds and fragrances for physiological restoration. 

Thermal & airflow variability – Bringing air temperature, relative humidity, and surface temperatures that 

imitate natural environments. 

Presence of water – Enhancing the experience of space through seeing, hearing or touching the water. 

Dynamic and diffuse light – Benefiting from ranging intensities of light and shadow that change over time to 

create conditions that happen in nature. 

Connection with natural systems – Focusing on seasonal and temporal changes indicative of a healthy 

ecosystem. 

 

2.4.2. Nature Analogues 
Maggio (2020) describes nature analogues as establishing indirect natural elements in our modern designs through 

impressions and recreations of the natural world. This can be achieved through imitating organisms’ shells, natural 

habitats, plant variable traits, patterns and colors occurring in nature. These attributes can be realized in furniture 

pieces, body ornaments, designed fabrics and art forms. Maggio further adds in the built environment, nature 

analogue can be integrated through buildings taking up organic forms, cladding of beams and columns with 

designed motifs inspired by features of the natural environment e.g., flower patterns. Browning, Ryan & Clancy 

(2014) quoted by Smart city (2020) has stated the conceptual definitions of the attributes of Nature Analogues in 

biophilic design. Below are the definitions; 

Biomorphic forms and patterns – Representing patterned, textured and numerical arrangement that we see in 

nature. 
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Material connection with nature – Using natural elements and material that reflect the local ecology or geology.    

Complexity and order – Implementing rich sensory information that adheres to a spatial hierarchy similar to 

those found in nature.  

 

2.4.3. Nature of the space 
According to Maggio (2020) nature of the space focuses on intentionally incorporating designs that mimic natures 

processes with the intention of making the design as the focal point of a space in order to initiate feelings of fear 

and awe to the user of the space. These are similar attributes as outlined by (Kellert, 2008). According to Abbas 

(2017), Humans create from primitive connection with nature in order to sustain welfare. In terms of prospect and 

refuge, human beings feel safe in a place of refuge and have a window to the life itself. This reflects the inborn 

conservative need to survey for dangers from a safe place. Browning, Ryan & Clancy (2014) quoted by Smart 

city (2020) has stated the conceptual definitions of the attributes of Nature of the space in biophilic design. Below 

are the definitions; 

Prospect – Providing unrestrained view over a distance for surveillance and planning.  

Refuge – Creating a place for withdrawal from environmental conditions.  

Mystery – Designing obscured views that excite a person to travel deeper into the built environment.  

Risk – Identifying threat and combining it with a reliable defense system. 

 

Espinosa (2021) has noted that biophilic interiors harness Maggio’s (2020) strategies patterns in order to create 

natural environments for human beings to live, work and learn.  Further Espinosa (2021) identifies that when in 

contact with direct presence of nature, biophilic design develops a multi-sensory interaction, which creates 

restorative spaces for humans whilst decreasing air, and visual pollution levels in the city.  Design that connects 

human beings to nature is proven to inspire, boost productivity and contribute to a stronger sense of well-being.   

 

Nota, Marian, Callegari, Berto, & Barbiero (2017) quoting (Kaplan & Kaplan, 1989) have presented spatial 

biophilic factors which include; fascination, being-away, extent and compatibility for considering during 

residential design. Each of the factors is discussed below. 

 

1.1.1.3. Fascination 
A building should be designed to allow fascinating stimuli such as the presence of water, trees, animals and 

suggestive elements such as sunsets, light reflections, windy leaves. These features stimulate the use of 
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involuntary attention by regenerating direct attention and ensuring good cognitive functioning (Nota, Marian, 

Callegari, Berto, & Barbiero, 2017). 

 

1.1.1.4. Being Away 
A building should allow individuals to physically and/or mentally move away from their daily routine (e.g., work, 

everyday worries), that is, from all those situations that require the use of direct attention and which are a cause 

of mental fatigue as well as environmental stress (noise, crowding, air pollution, traffic); (Nota, Marian, Callegari, 

Berto, & Barbiero, 2017). 

 

1.1.1.5. Extent 
A building should be coherent and legible, characterized by a space-time extension, large enough to be explored 

and have new experiences where the individual feels "immersed". Immersion is favored in the environments with 

coherence, where each part is in harmony with the whole. Natural environments are intrinsically endowed with 

space-time extension; (Nota, Marian, Callegari, Berto, & Barbiero, 2017). 

 

1.1.1.6. Compatibility 
A natural environment should offer the opportunity to indulge the interests or achieve the purposes of the 

individual. There is a compatibility or match between the individual's inclinations and the opportunities offered 

by the environment itself. (Nota, Marian, Callegari, Berto, & Barbiero, 2017).These four biophilic design factors 

capture the considerations to be undertaken when designing building structures in natural environments in order 

to achieve a rich ecosystem for human beings. This ecosystem should be able to achieve the principles of biophilic 

design (integration, adaptation, interconnectedness) while still engendering positive mental health and wellbeing 

of human beings and countering pollution issues. 

 

2.5. Benefits of Biophilic Design 
According to Wolf (2015), the benefits of biophilic design include; accelerated healing for patients who 

underwent surgery. Students who were in classroom environments which had integrated the natural environment 

e.g., natural lighting open outdoor spaces indoor use of natural materials were more active and attentive in class, 

had higher grades and were less absent. Majority of the most celebrated architectural marvels have their concepts 

borrowed from nature; this includes biomorphy and biomimicry wolf (Figure 2.2) (2015). 
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Figure 2.2: Living Wall at Hazel Wolf K-8, Seattle WA - NAC Architecture 

Source: (Kazmierczak. 2021) 
 

Browning et.al (2012) suggests that biophilic design has made property to be more attractive, have a higher value 

in the real estate market. Office workers who work in environments with successful integration of biophilic design 

have an increase in the productivity levels, lack mental fatigue and potentially reduced violence and crime. Ulrich, 

(1983) has highlighted those recuperating patients whom views of the natural environment near the hospital have 

had a smooth recovery compared to those whose views were obstructed by distance external walls. This study 

indicates a positive improvement in public health and overall wellbeing. General health has also improved among 

health care facilities integrated with biophilic design (Figure 2.3). Chan, (2015) establishes that offices spaces 

with vegetation alleviate distress and mental fatigue and increase positive moods by more than 60%. Chan 

observes that greenery in an office space can diminish anxiety, depressive moods, violence, and exhaustion 

increasing work stamina, bringing joy, better mental health and increasing the workers productivity.   

 

 
Figure 2.3: Massachusetts General Hospital Lunder Building - NBBJ 

Source: (Kazmierczak. 2021) 
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Healthy air is vital for the well-being of occupants and their overall well-being. Plants purify the chemical 

contaminants and carbon (iv) oxide in the air by photosynthesis releasing off oxygen as a byproduct of the process. 

Plants also perform a purification process through oxygenation; they perform temperature moderation, execute 

dust anchoring mitigating air pollution and water pollutants absorption. When using indoor plants, the green plants 

appearances reflect the natural world supporting human physiology, mental health and wellness (Modi & Parmar, 

2020 ). 

 

Espinosa, (2021) has revealed that many companies are investing in the employees’ wellbeing by integrating and 

adapting biophilic design in their offices. Examples of such companies are; Adidas and Google, which are known 

for actively boosting their employees. Lohr, Pearson-Mims and Goodwin, (1995) observed that workers in 

windowless environment had low productivity than those exposed to introduced plants within their windowless 

environment. The benefit accrued from biophilic design directly improves the wellbeing the human beings in their 

day-to-day spaces. In the Twitter office (Figure 2.4), have patterns with shapes that have a naturally occurring 

arrangement. Natural inspired patterns with the floor arrangement having an organic like inspiration. The textiles 

have texture applied to them, custom patterning, and floor plans that are more organic with reduced number of 

perpendicular lines (interior architects, 2015). Indirect biophilic design elements have the following features; they 

should have color tones inspired by nature tones. Nature inspired shapes and organic natural forms paintings and 

art forms of nature. These could be plants, animals; wildlife, which intrigues human beings and evokes curiosity-

imitating nature using materials, symbols natural forms of nature. (Hyde, 2018).  

 
Figure 2.4: Twitter Offices in Seattle 
Source: (interior architects, 2015) 
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Vorbild, (2020) encourages use of natural materials in furniture making while incorporating biomorphic forms in 

them. These is through curvilinear forms on furniture e.g., curved desk, taking advantage of asymmetrical shapes 

of natural features e.g., flowers, plants and intentionally taking advantage of randomness and complexity 

occurrences in nature e.g., Spread of leaves on a tree pattern are imitated on furnishing fabrics. Vorblid further 

adds that interior walls should be painted in greens, blues and other shades as they the hues found in nature. 

Kellert and Finnegan (2011) advocates that restrained or indirect biophilic design can be possible. They describe 

this by suggesting exploiting the forms and patterns visible in the natural world into buildings’ interiors. Examples 

include use of ornamentation resembling vines climbing tree-like columns that supports the ceiling just as 

witnessed in nature’s creepers and climbers. Additionally use of natural bare materials like masonry and plants 

on building facades can lead to successfully realizing biophilic effects (Figure 2.6). (Kellert & Finnegan, 2011). 

 
Figure 2.5: National Museum of Qatar Gift Shop 

Source: (mindtheinterior, 2020) 
 

Lucia (2021) suggests that organic shapes and curves can be used in biophilic design are these are elements 

present in nature. The curves and organic forms can take up symbolic motif or be a basic form part of a conceptual 

design. The curves would capture the attention of the users of the space and spark a connection with them evoking 

pleasant feelings. Doshi (2020) illustrates an example of this in the Planted Pergola in Tokyo Japan designed by 

Thomas Alexander Heatherwick of Heatherwick Studio. Doshi suggests the building gives a geographical context 

to Tokyo city making the residents of Toranomon-Azabudai district have an invested connection with the 

attraction it resulting to vernacular design at play. The building functions as mixed development complex having 

a curvilinear structure resembling the undulating forms found in nature of ocean waves and the characteristics of 

water (Figure 2.6)   (Doshi, 2020). 
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Figure 2.6: Planted Pergola – Tokyo, Japan 

Source: (Doshi, 2020) 
 

According to Lucia, (2021) natural light can be integrated into spaces via translucent walls, purposefully placed 

windows, skylights, perforated screens and other creatively designed fenestrations.  Lucia adds that interplay of 

natural light with shadows is advisable as it conjures a feeling reminiscent of the natural world. This is 

phenomenon is visible in the natural environment as natural light is obstructed by different objects e.g., leaves, 

trees, stones etc. Lucia advocates in designs with negative carvings to create vibrant pattern forms that have an 

interplay of light and shadow. This fully captures the features of natural light in the natural environment context 

in urban spaces. 

Hyde (2018) is of the opinion that for successful incorporation of biophilic design in urban properties direct and 

indirect natural elements should be integrated in these spaces to give the occupants and opportunity to experience, 

interact and connect with nature. Hyde advocates maximizing use of natural light and natural ventilation, 

incorporating natural vegetation and water elements in property spaces and lastly a developer should consider the 

property is surrounding environment and strategically incorporate them to the interior spaces through strategically 

placed opening and outdoor spaces. Scenic views of nearby rivers, parks, and vegetation and land mass forms can 

create pleasant feelings and cater to mental wellbeing to the occupants of the property (Hyde, 2018). Indirect 

design elements include; color tones similar to colors found in the natural world e.g., blue skies oceans as 

suggested by Lucia (2021), patterns, shapes and forms found in nature including artwork paintings and decorative 

flowers, plants and animals (Hyde, 2018).  
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Hyde notes that another aspect of biophilic design is sensory experience. Hyde describes examples which can be 

achieved by incorporating natural experiences through our physical senses; this includes, taste sound and touch 

in urban spaces. Taste includes having natural vegetation fruits, berries that are edible in the urban space Sound 

can be experienced through natural occurring sounds, the flow of rivers and water bodies, and outdoor vegetation 

attracts birds chirping. Wind blowing gently rustling trees. Smell can be portrayed through ornamental plants and 

flowers, which have rich varied scents. Touch sensors can be implemented by contrasting organic smooth and 

rough textures and patterns that stimulate us imparting us with pleasant feelings of relief and tranquility (Hyde, 

2018).  

2.5.1. Kono Designs 
Lucia (2021) suggests that vegetation in urban spaces can be implemented in different ways. These includes; 

interior gardens in atriums, green roofs and green walls. Interiors can be connected to the natural vegetation by 

creatively incorporating vistas and scenic views and taking advantage of deliberately placed windows, skylights 

and translucent openings.  Andrews (2013) establishes that Kono design in the year 2010 incorporated the 

biophilic design concept in their design of the Pasona urban farm office. The driving concept of the design was 

for the ability of the workers to grow their own vegetables in their office spaces. 

 

Andrews describes the building spaces had been around for 50 years. The priority spaces which were incorporated 

in the redesigning included office spaces, auditorium spaces, cafeteria spaces, rooftop gardens and urban farming 

facilities and spaces. 3995m2 of the building surface area were revised to be occupied greenery elements. The 

vegetation used included; plants, fruits vegetables and rice. The green features included green walls, facades, and 

pot plant vegetation. Drainage pipes and ventilation mechanism systems were positioned at the perimeter of the 

building to achieve maximum indoor heights to facilitate for better climate control systems. The systems were 

calibrated by complex sophisticated automatic systems monitoring all indoor climate phenomenon to create safe 

natural environments for both employees and the integrated natural vegetation. Plants were situated in meeting 

rooms, vertical cages, wooden boxes, installed structures, balcony installations and facades. These plants included 

fruits, vines, vegetables, vase-boxed plants. The office building green façade consisted of a dual two-layered 

structured green facade, which supported the growth of flowers while on the buildings balcony orange trees were 

visible.   (Figure 2.7) (Andrews, 2013). 
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Figure 2.7: Pasona Urban Farm Office 

Source: (Andrews, 2013) 
 

2.6. Use of biophilic design for modern apartments 
Kenya is currently undergoing a surge of urbanization leading to high-density housing construction. This includes 

the design of modern flats in different urban centers to shelter high rural-urban immigration.  In Nairobi, it is 

evident development of modern apartments in the different wards. The review of the literature is to bring out the 

best practices that should inform use of biophilic design for modern apartments. 

 

2.6.1. Bosco Verticale Apartments 
Lubell (2020) describes Bosco verticale as two residential towers located in the district of Porta Nouva, Milan 

district in Italy. They consist of two residential towers with plants and trees incorporated to their designs. The 

vegetation integrated into the two buildings is similar to 10,000m2 (1hectare) of forest (Figure 2.8). Lubell notes 

the project design for the two residential towers has garnered a variety of awards for its concept and is considered 

as an exemplar prototype for residential cities of the future and the future of sustainable urbanization. Lubell 

reveals the buildings plants are supported by inbuilt automated cabling structures, modern customized support 

structures and sustained by systemized irrigation apparatus. The plants are grown on cantilevered balconies out 

of design specific containers. The towers’ plants provide the greenery for the occupants’ wellbeing, filter the air 

by absorbing CO2, reduce the heat island effect, and insulate and regulate the building energy. The towers plants 

act as a home for numerous plants and animals’ species. The two residential towers rejuvenated the urban areas 

of Porta Nuova since it was a dead town with unused railway tracks and abandoned industrial buildings (Lubell, 

2020). 
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Figure 2.8: Bosco Verticale Apartments 

Source: (Designcurial, 2019) 
 

1.1.1.7. Challenges 
Giacomello (2015) notes the major challenges met when executing the project was involving numerous varied 

inter-disciplinary outlooks and requirements.  The challenge was visible when linking all the professionals 

together to make the vertical forests possible.  Another challenge was the maintenance activities required to ensure 

the buildings vegetation lived longer and healthier preventing hazardous occurrences on the occupants of the 

towers while following the original concept. Lastly whether the Bosco Verticale would be sustainable venture 

due to its high maintenance costs and predicting whether it would be of value to its occupants in the end 

(Giacomello, 2015). 

 
1.1.1.8.  Conceptualization 
According to Ardiani, Prawata, & Sholihin (2020) the architects involved in this project were the Boeri Studio 

located in Milan Italy. Bianchini (2021) states the two towers stood at a height of 110metres and 76metres high 

respectively. The project was completed in 2014. Ardiani, Prawata, & Sholihin describe the concept implemented 

involved using building materials like polychrome, reinforced concrete to support the screen vegetation and for 

the walls and vegetation screens. The vegetation on the building created its own microclimate, reduced extreme 

sunlight restoring the indigenous natural environment into the city to promote urban ecosystems for different 

species of birds and insects. The architects desired a natural method of temperature regulation and ventilation for 

the occupants and were against using any artificial ventilation systems. The architects focused on the needs and 

wants of the urban dwellers. The project was to be the first of its kind in sustainability metropolitan reforestation 

and rekindle urban bio diversity in tight spaces constraints of spaces (Figure 2.9) (Ardiani, Prawata, & Sholihin, 

2020). Bianchini (2021) reveals the architects aimed was to realize a project for an urban setting reforestation 

facilitating to the regrowth of the lost natural environment and urban biodiversity while taking into consideration 

the usage of space (Figure 2.10). The vertical forests on the tower total surface area corresponded to an urban 

area setting of approximately to 50,000m2. (Bianchini, 2021).  
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Figure 2.9: View of the Bosco Verticale apartments from the Porta Nuova Gardens  

Source: (Bianchini, 2021) 
 

 

 
Figure 2.10: View of the Bosco Verticale complex 

Source: (Lubell, 2020) 
 

1.1.1.9. How Vertical Forest is made 
Bianchini (2021) notes the concrete structures were used for support and reinforcement together with the floor 

slabs which had a thickness of 280mm. The buildings facades were finished off with dark grey porcelain tiles 

with large cantilevered balconies extending at 3350mm depth. The building complex had a floor area of 40000m2 

between the two towers (Figure 2.11). The southern tower is known as Torre de castilla while the western tower 

is known as torre confalonteri. Bianchini further adds that large balconies create terraces that occupy different 

species of plants. The vegetation comprised of 800 different species of trees with a ranging height of 3000mm to 

9000mm high, 15000 different types of plants and flowers and 4500 different types of shrubs (Bianchini 2021). 

 

https://www.inexhibit.com/wp-content/uploads/2018/10/Bosco-Verticale-Vertical-Forest-towers-Milan-Stefano-Boeri-03-Inexhibit.jpg
https://www.inexhibit.com/wp-content/uploads/2018/10/Bosco-Verticale-Vertical-Forest-towers-Milan-Stefano-Boeri-01-Inexhibit.jpg
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Figure 2.11: Bosco Verticale under construction 

Source: (Burrows, 2021) 
 

According to Bianchini (2021) the Positions of the plant species were preselected and arranged with regards to 

the façade. Clarification on aesthetics required sun-shading amount to be allowed for each residential unit. Plant 

holders were prefabricated concrete materials depending on the sizes and plant. Plant holders were prefabricated 

contingent to whether they were to be used by   plants, trees or shrubs. The variability in their dimensions were 

as follows; trees containers were planted in 1000mm deep thick soil layer and shrubs were planted in 500mm 

deep thick soil layer. Bianchini noted that plant holders contained water and root-resistant membrane around 

internally. Drainage systems fitted were root resistant and consisted of polyethylene/ geotextiles fabric layers for 

prevention of water leakage. Static load management of the vegetation was used to deal with load trees dynamic 

and load swaying of trees due to wind and other weather phenomenon. The static load management was 

investigated through simulations done in a wind tunnel to sort out such issues. Technical elements like special 

steel anchorage structures, cabling enhancements were implemented for retaining trees and avoid branches falling 

from the tower (Figures 2.12,2.13, 2.14, 2.15, 2.16 and 2.17) (Bianchini, 2021). 
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Figure 2.12: Floor plan of the Bosco Verticale apartment Tower  

Source: (Bianchini, 2021) 

 

 

 

https://www.inexhibit.com/wp-content/uploads/2018/10/Bosco-Verticale-Vertical-Forest-Milan-typical-floor-plan.jpg
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Figure 2.13: Detailed Chart of the Bosco Verticale façade vegetation’s features and characteristics  

Source: (Bianchini, 2021) 
 

 
Figure 2.14: Vegetation Cover on the Bosco Verticale towers 

Source: (Bianchini, 2021) 

https://www.inexhibit.com/wp-content/uploads/2018/10/Bosco-Verticale-Vertical-Forest-Milan-facade-scheme.jpg
https://www.inexhibit.com/wp-content/uploads/2018/10/Bosco-Verticale-Vertical-Forest-Milan-scheme-01.jpg
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Figure 2.15: Vegetation placement and the plant irrigation system of the western tower; and vegetation 

response on daylighting and ventilation in the interior spaces of the tower 
Source: (Bianchini, 2021) 

 
 

 
Figure 2.16: Sectional Detail-drawings of Bosco Verticale’s interior and outdoor spaces 

Source: (Bianchini, 2021) 

https://www.inexhibit.com/wp-content/uploads/2018/10/Bosco-Verticale-Vertical-Forest-Milan-scheme-02.jpg
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Figure 2.17: Water Supply and Irrigation System for Bosco Verticale’s towers 

Source: (Giacomello, 2015) 
 

2.6.2. Bosco Verticale Structural System 
Giacomello (2015) establishes that the structural integrity of the building had to be proven to make sure the vertical 

concept would be feasible. The Structure was fabricated from concrete with the columns being made from 

reinforced concrete and the floor being made from post-tensioned reinforced concrete. Precise calibration was 

done for the structural elements due to this factor; Load gravity for the trees and soil, 3.3metres cantilever terraces, 

the unsupported corners spanning 7mettres and the dynamic loads on wind effects on trees its stability and security 

(Figure 2.18). Giacomello notes that to achieve this a scale model testing of a full-scale model testing was done 

and on real trees in the field. Other factors taken into consideration to the fullest extent were geometrical, 

dimensional and plants properties. This included; botanical analysis of center of gravity of the trees, height of the 

trunk, surface area center of gravity of the canopy and air permeability of each species. For this reason, untried 

testing was executed in wind tunnels with an objective of defining the local wind phenomenon around vertical 

forest. A scale model of the two towers was fabricated at scale 1:100. Pressure sensors were mounted onto the 

scale model to evaluate balance, forces moments and the aerodynamic coefficients of the building. Tree 

restraining devices needed to be studied to deepen the knowledge that facilitated the design for safe and efficient 

solutions in botanical, structural and architectural equipment (Giacomello, 2015). 
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Figure 2.18: Bosco Verticale’s detailed section showing cantilevered terraces 

Source: (Giacomello, 2015) 

 
2.6.2.1.1. Restraint system 

According to Giacomello (2015) the structural design restrain system provided three protections against falling 

trees. These systems were the temporary bind, basic bind and redundant bind (Figure 2.19, 2.20 and 2.21). The 

temporary comprised of a stabilizing -root ball for the tree fixed to the plant holder through textile harness belt. 

The temporary bind was implemented in the initial life of the trees until when the roots were natured and took 

hold. The rudimentary bind- trees were safe guarded with several elastic belts held together by steel cables, 

secured on to the thick reinforced concrete cantilevered foundation and acted as the main-fail arrest harness for 

grown trees.  The redundant bind consisted of a secured steel cage mounted to the root ball of the plant containers. 

These binds stabilized trees positioned on the gustiest higher levels of the tower (Giacomello, 2015). 
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Figure 2.19: Bosco Verticale’s temporary bind 

Source: (Giacomello, 2015) 
 

 
Figure 2.20 : Bosco Verticale’s basic bind 

Source: (Giacomello, 2015) 
 

 
Figure 2.21: Bosco Verticale’s redundant bind 

Source: (Giacomello, 2015) 
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2.6.2.1.2. Plants Containers 
Giacomello (2015) notes that the plant containers were located to the extreme end of the terraces of the 

cantilevered balcony. The dimensions of the plant holders varied with the type of plant size, height and root depth 

to allow the different plant’s roots to acclimate to the artificial plant holders they were located in. Tree containers 

had 1.1 meters depth and a similar width and length. The dimensions for shrubs were 0.5 meters depth and a 

similar length and width. The container structure was water resistant by applying a bituminous water proofing 

membrane. A protective sheeting was also installed to protect the containers form roots penetration (Giacomello, 

2015). 

 

Giacomello (2015) describes the plant containers comprised of different interior layers in them. They included a 

division layer and fostering drainage and filaments with three-dimensional core characteristics fabricated from 

synthetic non-woven filters. To facilitate peak drainage of out-flowing water in the layers, these layers exhibited 

high drainage pressure potential. These layers also deterred root infiltration, circumventing air movement and 

protecting the porous nature of the filters serving also as a protective measure. The Substrate layer of soil in the 

container contained of different mixed grains of volcanic lapilli. This was a volcanic inorganic material that 

allowed water permeability and optimal water retention. The substrate also had green compost and top soil.  The 

immediate layer is the steel welded net structure that holds on to the root ball steel structure for the trees. The 

layers are divided by the vegetation course which holds the tree and the layers firmly together (Figure 2.22) 

(Giacomello, 2015). 

 
Figure 2.22: Bosco Verticale’s plant container layer membrane and plant container’s drainage system 

Source: (Giacomello, 2015) 
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1.1.1.10. The Cooling Effect of Bosco Verticale 
According to CIBSE (2020) The external façade of the towers adjusts with the seasons. The two towers external 

appearance and colors alters as the leaves from the façade vegetation change with the time of the year. The plants 

provide much needed natural temperature regulation all around the year cutting costs on artificial indoor 

temperature regulation systems. In the period of winter, the deciduous trees on the building’s façade do not have any 

leaves as they are shed off and are bear with branches permitting the sun to heat up the cold apartment interiors while 

during summer the trees leaves act as a shading to the interiors cooling them down preventing them from overheating. 

Water cooling and heating is undertaken to attain an equilibrium use of ground heat pumps which helps reduce 

energy usage. The water pumps work best in autumn and spring when the towers apartment units’ temperature 

can be regulated (CIBSE, 2020). 

 
1.1.1.11. Maintenance 
Bianchini (2021) describes the maintenance to be above average cost and the elite purchase price makes the towers 

apartments only be accessible to wealthy tenants’ clientele. Bianchini further adds that maintenance is overseen 

by the tower’s employed administration. Maintenance involves keeping track of the vegetation and the vegetation 

compatibility to the conceived environmental conditions of the towers. The towers fauna receive water through 

the assistance of a sophisticated sub divided water irrigation system. The system takes advantage of complex drip 

irrigation reusing grey water and recycling ground water from the geothermal heat pumps system. The vegetation 

is conserved by the towers employed in-house gardeners who utilize mounted cranes at the top of the towers, 

which assist them in reaching difficult points of the building facades to inspect the plants and their harnesses. The 

high cost of maintenance is offset by the reduction in energy consumption and the positive impact the restorative 

environment has on the inhabitants of the tower and the surrounding urban environment (Bianchini 2021). 

 

2.6.3. Freebooter Apartments design 
Jewell (2019) describes Freebooter apartments as a four-storey apartment in Amsterdam Netherlands designed 

by the GG loop a Dutch architectural firm. She states that the architects incorporated biophilic design principles 

in its design that facilitated in rekindling the residential connection to nature. This was achieved through 

vernacular design.  The apartment concept design paid homage to the town’s traditions of ship assembling. The 

overall form of the apartment borrowed the curvilinear form found in ships. Ship building materials inspired the 

major finish materials used in the interior and exterior design of the apartment. These were mainly; different types 

of timber (red cedar, pine and wood planks), glass and steel structures. The outer façade of the apartment consisted 

of light filtering/ sun shading screen made of processed laminated timber. Jewell notes that the apartment blocks 
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were all prefabricated structures. The fabrications were conducted offsite. This construction method was 

implemented to offset costs and reduce construction time making the project duration last 6 months (Jewell, 

2019). 

 

Jewell observes that the biophilic design implementation focused on natural features of natural light and natural 

materials. The architects observed and analyzed the sun movements all year around. The findings determined the 

placement and angular positioning of the timber louvers screens to properly create diffuse natural light for the 

interior units. The apartment interiors were open plan with the living spaces for recreation located at the ground 

floor and the bedrooms private space located at the second floor. Interiors spaces had a minimalist design.  They 

consisted of pine-clad walls, full height windows and curvilinear walls in the stairways and corridors. Jewell 

determines that these interior features were derived from the interiors of a ship cabin. The large windows linked 

the interior spaces to the outdoor patios and permitted natural lighting into the interior spaces of the apartment. 

This made it possible for the occupants of the apartment to connect with the natural environment (Figures 2.23, 

2.24, 2.25) (Jewell, 2019). 

 

 
Figure 2.23: Freebooter Apartments Conceptualization 

Source: (Pintos, 2019) 
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Figure 2.24: Freebooter Apartments elevations and section drawings 

Source: (Pintos, 2019) 
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Figure 2.25: Freebooter Apartments design 

Source: (Jewell, 2019) 
 
 

2.6.4. 2.6.3 Halong Villa Hanoi-Vietnam 
 According to VTN Architects website (2020) Vietnam over the years had experienced rapid economic growth 

and standard of living among its inhabitants. This was mainly driven by the tourism industry. The rapid 

development unfortunately translated to clearing up much of the untouched natural environment in Hanoi. The 

architects understood that to challenge this situation they were to come up with a space that was able to rejuvenate 

the fleeting connection the locals had with nature in the urban town of Hanoi. 

 

VTN Architects state that Halong villas are located in northern Vietnam in the city of Hanoi Vietnam. The town 

is approximately 160km northeast of Hanoi. Hanoi is a renowned UNESCO world heritage site due to the Ha 

long Bay. The villas were designed by VTN Architects.  The Architects intended the Villa designs to incorporate 

aspects of sustainability, harmony with the natural environment and integrate with the surrounding landscape. 

The principal motivating concept in the design was the creation of an urban home that facilitated the experience 

of living in nature thus the name “house for trees”. The design was to have the following design properties; 

simplicity, modular, functional and allow for replication in any tropical climate region in the world. To achieve 

these concepts, the VTN Architects designed the villa using biophilic design principles (Figure 2.26 and Figure 

2.27) (VTNArchitects, 2020).  
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Figure 2.26: Hanoi Vietnam 

Source: (VTNArchitects, 2020) 
 

 
Figure 2.27: Hanoi Vietnam 

Source: (VTNArchitects, 2020) 
 

The main spaces of the villa were in two layers; interior and semi-interior layers.  The space concept design 

consisted of an enclosed pentagon within a pentagon. Each of these space layers had a variety of plants and 

vegetation. The spatial layers acted as noise and hot climate buffers regulating the hot outdoor climate by cooling 

the interior spaces and reducing noise pollution.  These layer spaces were connected through transitional spaces 

with each of their entrances leading to the main spiral staircase.  The villa had enormous window facades giving 

the occupants the ability to take in the natural vegetation and vistas at different angles and an opportunity to 

connect with the natural environment. The large windows also connected the occupants of the villa with the 

neighborhood as they opened the spaces to the view of the neighbors making their day-to-day activities visible to 

the neighborhood (Figure 2.28) (VTNArchitects, 2020). 
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Figure 2.28: Ha Long Villa – Ha Long, Vietnam 

Source: (VTNArchitects, 2020) 

 

The Semi exterior space acted as a transitional space connecting the interior space with the outdoor garden at the 

central portion of the villa. The indoor garden fostered different human activities as it acted as a multi-purpose 

space for the occupants. It was used for; sightseeing, outdoor recreation space, it could be converted to an outdoor 

dining space giving the occupants a chance to connect with nature as they interacted and feasted together and 

lastly the garden acted as a focal point connecting all the other interior spaces (Figure 2.29) (VTNArchitects, 

2020). 

 

 
Figure 2.29: Ha Long Villa – Ha Long, Vietnam 

Source: (VTNArchitects, 2020) 
 

The exterior walls were left unfinished exposing the grey concrete to embody the bare rocks present in HA Long 

Bay. There were trees planted all around the villa as well as presence of a rooftop garden. The villa overall façade 

generated a contrast effect between the soft scape of trees, shrubs and plants and the hard scape of the exterior 

grey concrete walls. The vegetation casted shadows on the exterior wall surfaces illustrating the contrast between 

light and shadow in nature, the passage of time as process in nature and the variable properties of natural light as 

viewed in nature (Figure 2.30) (VTNArchitects, 2020).  
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Figure 2.30: Ha Long Villa – Ha Long, Vietnam 

Source: (VTNArchitects, 2020) 
 
2.7. Biophilic Design and Policy 
International accreditation bodies like LEED, BREEAM and WELL have recognized the importance of Biophilic 

design. They have come up with new credits and accreditation for designs, which follow the Biophilic design 

framework. In WELL certification if a design integrates vegetation through urban farming framework and eatable 

gardens in the design, higher certification levels are awarded. BREEAM NL awards certification and points for 

designs, which have implemented 3-5 biophilic design patterns in their designs. (Maggio, 2020). According to 

Vangelatos (2020) the elements observed are biophilic design approach of nature analogues that consist of bio 

mimicry, implementation of patterns, shapes and motifs derived from the natural environment. Other factors they 

consider are the air quality, access to daylight, artificial light that mimic daylight, natural color palettes, passive 

lighting, window positioning in an interior space and whether they have scenery of nature (Vangelatos, 2020). 

United States Green Building Council (USGBC) a green building rating system in the United States advocates 

the integration of natural environment features through elements like; installation of green facades, protection of 

natural habitats and ecological systems, heat island reduction, biophilic design, and rainwater conservation 

(Lubell, 2020). 
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Lubell (2020) portrays the steps the Singapore government has put in place to enforce biophilic design policy. 

The Singapore government enacted in its building code making it mandatory for all new urban spaces to 

incorporate vegetation, roof gardens, green facades and greenery terraces. To support this policy the Singapore 

government has incentivized developers to implement these biophilic design elements in their designs by assisting 

in covering 50% of the vegetation installation costs in upcoming and existing constructions. Lubell further adds 

that Singapore insists on new constructions to achieve the countries Green Mark Green certification program 

standards that will assist the government intentions of planting a million nature trees by 2030. 

 

According to the IDAK website, IDAK (2021) the Interior Designers Association of Kenya (IDAK) is a certified 

association of Kenyan interior designers enumerated under the Societies Act. The association’s role is to unify, 

disseminate and conserve the interior design professional standards in Kenya. IDAK collaborates with various 

industry stakeholders to uphold the significance of the interior design profession. The Society facilitates in 

training its members, equipping them with skills and knowledge to adapt to the growing interior design profession 

to be at per with international standards. This is done through career development and mentorship programs 

(IDAK, 2021). 

 

According to the AAK website, AAK (2021) the Architectural Association of Kenya was founded in 1967. The 

Association is listed under the Societies Act and unifies all existing Kenyan professionals. It comprises of Kenya’s 

leading professionals in the field of the built and natural environment. They include; architects, quantity 

surveyors, town planners, engineers, landscape architects, environmental design consultants and construction 

project managers. The Association functions as the connection between the association’s listed professionals and 

the local stakeholders in the Kenyan construction scene. These stakeholders include; policy makers. The 

manufacturing industry, real estate, developers and financial institutions (AAK, 2021). 

 

2.8. Conceptual Framework 
Kellert (2008) and Wolfs (2015) have presented definitions of biophilic design which emphasis integrations of 

measure into the built environment in order to create connections between humans and the environment. They 

stress that the built and Natural environments should always coexist. This study takes that position of these 

proponents of biophilic design where there is need for greater collaboration between humans and nature. The 

works of Kellert and Calabrese (2015) on biophilic design has generated design principles, which are indicated 

in the conceptual framework. Further Kellert (2008) developed the biophilic dimensions, design elements and 
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attributes. This study borrows heavily from the works of Kellert as shown in the conceptual framework.  This 

study defines biophilic design dimensions as context in which contact to nature occurs with human beings. The 

biophilic design elements are described as how human beings connect to nature. The biophilic design attributes 

are the recognized characteristics of the biophilic design elements. The relationships of the biophilic design 

principles, dimensions, elements and attributes are shown in the conceptual framework below in (Figure 2.31). 

 
Figure 2.31: Biophilic Design Conceptual Framework 

Source: Author 2021 
 

The principle used in this study are holistic in bringing together nature man and the built environment in an orderly 

manner. The naturalistic and vernacular dimensions when either is selected or organized by the adapted biophilic 

design principle by the designer. The different dimensions use the same biophilic design elements to achieve the 

desired setting that shows connection between man and nature. Finally, the attributes are the tools that a designer 

uses to implement biophilic design in the built environment. These attributes will be used as the variables for this 

research. The conceptual and operational definitions for each of them are presented as in the tables shown in the 

appendix section. The biophilic design strategies act as the independent variables while the biophilic design 

attributes are affected by these strategies thus they are the dependent variable. The study regards the principles of 

biophilic design as they the biophilic strategies are they dictate the success of biophilic design as suggested earlier 

by Kellert (2015). All this is interpreted within the apartment environment. How the designer applies the biophilic 

design strategies on the biophilic design attributes will determine whether the occupant’s wellbeing will be 

achieved (Figure 2.32).  
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Figure 2.32: Biophilic Design Conceptual Framework 

Source: Author 2021 
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3. Chapter: Research Methods 
3.1. Introduction 
Sileyew (2019) defines research methodology as the blueprint undertaken to execute research with the assistance 

of the researcher’s objectives and problems during when undertaking the study. This chapter detailed extensively 

the research methods implemented by the author while taking into consideration the objectives of the study. The 

author delineated the research design, research methodology, the study area, data sources such as primary data 

sources and secondary data and population considerations. A qualitative research method was undertaken, as it 

was suitable for the objectives of the study. The data collection methods included; questionnaires photographs 

and desk review.  

 

3.2. Research Design 
Libguides (2021) outlines a case study as a thorough examination of phenomena of interest with the aim 

of specifically focusing on researchable exemplar. The research design used was a case-study design. This 

would give the researcher the opportunity to conduct a thorough in-depth study of the phenomenon 

undertaken in real-life context. (Crowe, et al., 2011). 

 

3.2.1. Case Study Approach 
A qualitative case study, specifically a single case approach was implemented with the aim of establishing the 

context in which biophilic design exists in Kileleshwa Ward and to test whether the biophilic design attributes in 

Kileleshwa work. A qualitative case study, specifically a single case would also aid in having an in-depth 

knowledge and different views of the phenomenon under study while taking advantage of the variability in data 

sources as illustrated by (Baxter and Jack 2008). As stated earlier a variety of data sources were executed to ensure 

credibility of the study. This is in agreement with (Patton, 1990) who postulate that variability of data information 

in the field enhances the findings as they result to a further understanding of the case study (Baxter & Jack, 2008).  

 

The study used a logical framework in order to plan how the research design would be undertaken (Figure 3.1). 

Log framer, 2012 advocates for a logical framework in a study. This framework functions as a tool to aid the 

researcher in planning for the objectives, activities and resources and research design implemented in the study 

and above all strategy to be undertaken by the researcher in identifying the objectives, activities and resources of 
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the research and any unexpected external elements that may affect the research. These external elements are to 

be considered as the assumptions of the study. 

 
Figure 3.1: Logical Framework used in the study used 

Source: (Teegavarapu, Summers, & Mocko, 2008) 
 

 

3.3. Description of the Case study 
According to Dagoretti North CDF, 2019 Kileleshwa as one of the electoral wards that constitutes of Dagoretti 

North constituency which is located in Nairobi County. The Kenya census carried out in 2019 indicated that the 

ward had a population of 27,202 inhabitants with a majority of homes residing being of high class and middle-

class status of the Nairobi metropolitan population. The ward covers an approximately 9km2. There is presence 

of established shopping centers such as the Hurligham and Yaya center. Outdoor spaces include the Arboretum 

recreational park which is a major park in Nairobi. The Park splits Kileleshwa from the Nairobi Central Business 

district. Majority of the residence reside in duplex, town houses and apartments (DagorettiNorthCDF, 2019).The 

(Figure 3.2). Appendix 4 shows a map of Kileleshwa ward. 
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3.3.1. Location of study 

 
Figure 3.2: Map of Kileleshwa Ward 

Source: (Mbithe, 2018) 
 

The study was carried out in Nairobi City County. The intention of selecting Nairobi City County was due to its 

proximity to the researcher and knowledge about the county. Lastly, the main intension was Nairobi County’s 

status as one of the most vibrant developing counties in Kenya. The researcher saw an opportunity to study the 

ongoing developments and urban sprawl. The study intended to investigate whether these new urban spaces in 

Nairobi County, Kileleshwa Ward catered to the occupants’ well-being and considered the surrounding natural 

environment. The ward is located near the urban Centre of Nairobi and undertaking urban apartment 

developments. This makes Nairobi City County a hub of development activities. The study focused on Kileleshwa 

ward within Nairobi County because it had a concentration of upcoming middle class gated community 

apartments. There was presence of features of the natural environment which were maintained e.g., the Arboretum 

Park, Wasonga and Kirichwa rivers. A majority of apartments in Kileleshwa ward had landscaping features 

integrated into the property. These interior and landscape spaces were studied to find out if they met the biophilic 

design requirements (Mbithe, 2018).  
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3.4. Unit of Analysis 
Mugenda and Mugenda (1999) define the unit of analysis as the element whose data is aggregated and analyzed 

in the study to make conclusions, decisions or inferences. The unit of analysis was informed by the research 

questions. It was therefore crucial to determine the unit of analysis before undertaking the sampling process 

because, the units constituted measured variables that formed the analyzed data (Babbie, 2001). The unit of 

analysis in this study was the plots, occupants, architects, landscape architects, and interior designers. 

 

3.5. Data Sources 
Primary and secondary data were the main sources of data applied in the study. These sources of data revealed 

the research problems in line with the formulated objectives of the study. The researcher carried out both 

structured and close-ended questionnaires. Secondary sources were attained through desktop study review, which 

was a cyclic process of the study as refinement and accuracy coincided simultaneously. Secondary research was 

carried out from the existing published works, books, scholar journals, reports, conference proceedings and online 

articles from the internet in view of sourcing the data on;  

i. Definition of biophilic design 

ii. principles for biophilic design 

iii. Elements of biophilic design 

iv. The benefits of biophilic design 

v. Use of biophilic design for modern apartments 

 

3.6. Sampling 
3.6.1. Snow Ball Sampling 
Question pro (2021) outlines that snowball sampling or also referred to as chain-referral sampling is defined as a 

non-possibility sampling technique where by the attributes of the samples are a challenge to acquire or interview 

due to certain unavoidable restrictions. Question pro (2021) further adds that for this sampling method to be 

implemented a primary data source selects other possible data sources that are to take part in the study. Snowball 

sampling method relies heavily on referrals. This method assisted the researcher in creating a sufficient sample 

size that made it possible to obtain comprehensive results from the analysis of the study. The researcher used 

known tenants of Kileleshwa apartments and used them to recruit additional tenants in order to meet the 

researchers sample target. This sampling method was utilized due to the restrictions and difficulties experienced 
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by the researcher when conducting the pilot study to obtain data from occupants and professionals. A majority of 

Occupants were hesitant to share their information due to privacy issues even after informing them confidentiality 

would be upheld by the researcher while other occupants were uncooperative. This sampling technique was also 

used for professionals as consultants for different firms were used to pass questionnaires to their counterparts in 

their respective firms to obtain a favorable threshold sample size for proper analysis of the study. 

 

1.1.1.12. Population 
Frankel and Warren define population as the comprehensive count of people, commodities, phenomenon and 

events that have similar characteristics and properties, which have drawn the attention of the researcher. The 

population under study was the plots with apartments in Kileleshwa ward. Completed flats within 3 to 10 fell 

under the population. Google maps was used to trace the apartment’s population. The total population acquired 

was 150 apartments. 

 

1.1.1.13. Population frame 
 

Mugenda and Mugenda (2012) outline the population frame as an extensive catalogue of the entities existing in 

the target population from which the sample is designated. The target population was made of architects and 

registered under the Board of Architects and Quantity surveyors. Interior designers registered under IDAK 

Interior design association of Kenya and landscape Architects registered under AAK Architectural Association 

of Kenya.  The target population for the plots was established through observation method and Google maps. The 

researcher established the key informants from the listing of the following; architects, interior designers and 

landscape architects. 

 

1.1.1.14. Sampling size and method 
 

Mugenda and Mugenda (2003) states that a sample size needs to be not less than 30 persons. Further, according 

to (Warren, 2002)  for qualitative research to be publicized, it needs not less than 30 samples. This study focused 

to fulfill this threshold. The researcher had a maximum of 23 plots used as the case study. The key informants’ 

sample was as follows; 14 practicing architectural firms, 6 interior design firms, 2 landscape architects and 3 

urban designers. The key informants chosen were used due to their conversant knowledge in the area of study. 
 

The sample size established was established by observational listing of all the apartments between three to ten 

stories.  Purposeful and chain referral sampling was conducted to select 23 samples from the listed target 
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population. The reason for this sampling method. The sample of 23 was established to be adequate for analysis 

and generalization of the findings by (Warren, 2002) and Mugenda and Mugenda (2003). The decision for the 

sample size was also made due to convenience, time constraints and budgetary limitations. 

 

3.7.  Data collection Instruments and techniques 
In this study, emphasis was laid on the use of in-depth key informant’s structured questionnaires and observations. 

Semi-structured questionnaires were used for data collection from key informants. The use of various tools and 

approaches facilitated the acquisition of detailed and comprehensive data ensuring that there were no obvious 

gaps in the study results. 

 

3.7.1. Questionnaire 
The questions in the questionnaire were close ended multiple-choice format as well as short answer questions 

especially where the study needed to seek more information on the sampled respondents on the biophilic design 

variables for ease of analysis and interpretation. The structured questions were rated using a 5-point Likert scale 

with different assigned responses with varying degree of each response along the scale (Figure 3.3).  In some 

instances, specifically Yes or No responses was sought. Responses from the Likert scale were easy to synthesis 

as it would be able to indicate clearly the respondents’ stance on the phenomenon. 

 

 
Figure 3.3: Likert Response Scale 

Source: (Mbithe, 2018) 
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The researcher formulated two questionnaires. One for the design professional consultants and the occupants. The 

professionals’ questionnaire contained questions from 6 thematic areas of the biophilic design attributes and 

strategies. These were; air, materials, sunlight, views and vistas, landscape and space, The biophilic design 

strategies were complementary, connect adapt, innate need, integration harmony and contact; There questionnaire 

consisted of three parts; knowledge of biophilic design, application of biophilic design attributes in external and 

internal spaces of apartments and lastly rating the attributes using the Likert scale. The questionnaires were posted 

online using the Google forms application for easy access for the respondents. The occupants’ questionnaire dwelt 

on the perceptions of the internal and external apartment spaces based on the properties of biophilic design. The 

questionnaire’s aim was to determine the user’s satisfaction in view of those attributes of biophilic design from 

the different occupants of apartments in Kileleshwa ward. 

 

3.7.2. Observations 
The observation techniques applied were photography. This technique collected the information on the quality 

and character of indoor and outdoor spaces of the apartments. The researcher used sensory experiential mapping 

of different environments within the target population plot and buildings. This aided the researcher in having a 

firsthand experience on the biophilic design attributes established in the literature review in the sampled 

apartments in Kileleshwa ward. 

 

3.7.3. Pilot Study 
A pilot study has been defined as a study prior the larger study with a focus to test and validate the study 

procedures as documented, questionnaires, selection of respondents and the study methods towards preparing for 

the main field data collection (Stewart, n.d). The researcher took three identified samples among the 23 and carried 

out a pilot study to enable refining of the research tools and familiarize with the cases, the type of respondents 

and to identify any challenges that would likely occur during the fieldwork with the research tools. The researcher 

documented the experiences of the pilot study and how it would improve the final study. 

 

3.7.4. Administration of the research 
The researcher used the letter provided by the school of the arts and design to introduce himself to the respondents. 

The researcher organized with the respondents when they could be available for interview, dropping and 

collecting questionnaires and finally when the researcher could visit to take photographs and do observations of 

the apartments. 
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3.8. Data Analysis and Presentation Techniques 
 

3.8.1. Synthesis 
The researcher synthesized the primary data of the study using a descriptive thematic method. 

 

3.8.2. Presentation 
The analyzed data was displayed using tables, charts. Distribution tables of frequencies and percentages. 

Diagrams like bar charts and pie charts were utilized as they had the ability to show correlations, comparisons, 

different relationships and contrast between different variables in the field. Tables were used as they were suitable 

for comparison of the data. Charts were used as they were able to represent comprehensive large data.  

 

3.9. Ethical Considerations 
The researcher acquired ethical clearance and authorized letters from the Department of the Arts and design, 

University of Nairobi. To all the informants being interviewed, the intentions of the study were expounded on. 

The researcher made sure that the subjects under study were in full knowledge that any and all information 

gathered from them was considered confidential and their identities were not to be revealed to any other party 

without their consent.  Organization related to the sampled apartments were informed of the study and consent 

was acquired to conduct the study in their apartments.  
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4. Chapter Results 
4.1. 4.1 Overview 
This chapter presents the results obtained from the field as per the objectives of the study. Thematic areas were 

developed from the objectives that governed the presentation of the respondent’s feedback. The analysis of the 

Kileleshwa apartment occupants’ and professionals’ questionnaires and the observations are presented below. 

 

4.2. 4.2 Introduction Professionals, Occupants and Observations 
There were 22 professional respondents. Two of the respondents were landscape architects, 14 were architects, 

six were interior designers and three were urban designers (Table 4.1). All of the respondents came from local 

practicing Kenyan firms. The average year of practice for all professionals was approximately seven years. 86% 

of the professionals had designed apartments before while the others had not. Most of the apartment developments 

were done in Nairobi County with some being as far as Mombasa, Lamu, Eldoret, Kitui, Kiambu, Kajiado, 

Kabarak and Nyeri. Seven of the respondents had designed apartments in Nairobi County Kileleshwa ward. 

 

22 occupant respondents answered the questionnaire (Table 4.2). The occupants lived in different storey heights 

(Figure 4.1). Majority of the occupants lived in 4 storey apartments. 

 

The findings of observations made of the following apartments; Bellway apartments, Sunny Hill apartments, 

Kaisa Gardens apartments, Ramis Court apartments, BellCrest apartments, Pear Peaks apartments and Viraj 

Gardens apartments. These apartments were observed and analyzed on these biophilic design attributes namely; 

Materials, color. Complementary contrast, light, plant features, landscapes features, water features, views and 

vistas. 
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Table 4.1: Professional Respondents and Names of their Firms 

Professional Respondent Name of Firm 

Architect 1 Waaki Associates 

Architect 2 Building Design Consortium 

Architect 3 DLR Group Africa 

Architect 4 No firm 

Architect 5 Eco Build Africa 

Architect 6 Bowman Associates 

Architect 7 Baobab Kenya 

Architect 8 No firm 

Architect 9 No firm 

Architect 10 BuildX Studio 

Architect 11 Edon Consultants International 

Architect 12 Edon Consultants International 

Architect 13 No firm 

Architect 14 Ministry of Defense 

Interior Designer 1 No firm 

Interior Designer 2 Gerry born Ventures Ltd 

Interior Designer 3 No firm 

Interior Designer 4 Step sign Interiors Ltd 

Interior Designer 5 University of Nairobi/Colmak Design Studio 

Interior Designer 6 Urban Eleven Ltd. + The East Afrikan Master Craftsmen Ltd 

Landscape Architect 1 Landtek Consult 

Landscape Architect 2 Ecla designs 

Urban Designer 1 University of Nairobi/Colmak Design Studio 

Urban Designer 2 Landtek Consult 

Urban Designer 3 Urban Eleven Ltd. + The East Afrikan Master Craftsmen Ltd 

Source: Author 2021 
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Table 4.2: Occupation Respondents in different apartments in Kileleshwa Ward 

Name of Apartment Number of Respondents 

Ramis Court Apartments 2 

Bellway Court Apartments 3 

Serene Court Apartments 1 

Peers Park Apartments 1 

Viraj Gardens Apartments 1 

Bellcrest Gardens Apartments 2 

Regents Court Apartments 4 

Kaisa Garden Apartments 3 

Socian Villas Apartments 1 

Sunning Hills Apartment 2 

Lalucia Court Apartments 1 

Casa Acacia Apartments 1 

Greenvale Apartments 1 

Total 23 

Source: Author 2021 

 

 
Figure 4.1: Occupant Respondents and Storey heights 

Source: Author 2021 
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4.3. Nature of the Biophilic Design Attributes  
The findings for biophilic design attributes reported by professionals, occupants and observations are report 

below. 

 

4.3.1. Color 
12 (58%) of the professional respondents strongly agreed that color had a physiological effect to the user’s spaces 

while 3 (14%) of the professional respondents strongly disagreed (Figure 4.2). All the respondents preferred color 

tones inspired by nature. These were the tones they proposed to clients when designing apartments for the internal 

and external designs.  One professional stated that the colors used may be inspired from abstraction and the built 

environment due to the brief and imagination expected by the client. When asked if they preferred color inspired 

from abstraction and built environment half of the respondents said they did not. A majority of respondents agreed 

that   color created a pleasant feeling to the occupants (Figure 4.3). The other reasons given by professionals to 

why colors inspired by the natural environment were suitable to clients’ apartments were; these color tones tended 

to connect with the natural environment, they brought in balance, harmony and a longevity of the idea being relied 

by the design. 17 (81 %) of professionals used the plant color when designing landscapes for apartments. 

 
Figure 4.2: Psychological perceptions of color on the built environment by Professionals 

Source: Author 2021 
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Figure 4.3:  Relationship with the Professionals 

Source: Author 2021 
 

The observations on color were made from the built forms and the landscaped elements of the studied apartments. 

The Ramis court apartment had curved colored windows and balconies as its rear façade. It was painted white 

and surrounded by the trees, boundary hedges, shrubs and the swimming pool giving an integrated natural 

environment (Figure 4.4). Peers’ Peak apartment had light orange color tones complementing with white tones 

in the balconies. The landscaped vegetation had a variety of green color tones and the roofing tiles had a dark 

brown color tone (Figure 4.5).  

 

 
Figure 4.4: Ramis Court apartment design 

Source: Author 2021 
 

 
Figure 4.5: Peers Peak apartment design 

Source: Author 2021 
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Sunny Hill apartment had big balconies, distinct pitched roofs and landscaped trees on one side of the parking 

space (Figure 4.6). The apartments had brick cladding which was balanced out by the light paint tones and was 

similar to the roof tiles of the apartment. Viraj gardens and Bellway Court apartments had grey masonry finish 

on their overall finish. The landscape of Viraj apartment looked barren but there was presence of indigenous trees 

(Figure 4.7) while Bellway court had a lawn and shrubs (Figures 4.8). 

 

 
Figure 4.6: Sunny Hill apartment design 

Source: Author 2021 

 
Figure 4.7: Viraj Gardens apartment design 

Source: Author 2021 
  

Kaisa Garden apartments are tall structures of 14 storeys with a vibrant orange color and a small lawn with palm 

trees planted in concrete pots at the Centre with a seating area and children’s playing area that acts as the focal 

point of the space. The building has geometrical façade with modern look and feel (Figure 4.9).  

 

 
Figure 4.8: Bellway Court apartment design 

Source: Author 2021 
 

 
Figure 4.9: Kaisa Gardens apartment design 

Source: Author 2021 
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4.3.2. Water 
Majority (83 %) of professionals used swimming pools as water features in an apartment while six percent used 

spas (Figure 4.10). One respondent stated that limited space did not allow having water feature as a design in the 

apartment space. 

 
Figure 4.10: Water Features that have been used by the professionals  

Source: Author 2021 
 

Only 7 (32%) of the occupant respondents stated that they had water features present within their apartment 

compound. 9 (64%) approved of having water features in their apartment compounds. The water features reported 

by the occupants were swimming pools (60 %) and rivers (40 %). The rivers were neighboring the apartment 

compound. One of the occupants reported an empty pool. 

 

Observation findings indicated that Peers Park apartments had a neglected swimming pool which was empty and 

misused for hanging carpets (Figure 4.11). Bellcrest apartments had a swimming pool where shadows were cast 

on it as there is not enough sunlight due to tall buildings surrounding it and a lack of privacy (Figure 4.12). Ramis 

court had a secure swimming pool surrounded by a hedges and variety of trees which provided privacy (Figures 

4.13 and 4.14). Sunny hill apartments had a swimming pool space as well surrounded by trees and hedges 

(Figures 4.15 and 4.16). 
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Figure 4.11: Peers Park apartment empty 

swimming pool 
Source: Author 2021 

 
Figure 4.12: Bell Crest Gardens apartment swimming 

pool 
Source: Author 2021 

 
Figure 4.13: Ramis Court apartment swimming 

pool and vegetation 
Source: Author 2021 

 
Figure 4.14: Ramis Court apartment swimming pool 

and vegetation top view 
Source: Author 2021 

 
Figure 4.15: Sunny Hill apartment swimming 

pool space 
Source Author 2021 

 
Figure 4.16: Sunny Hill apartment swimming pool 

space 
Source: Author 2021 

 



 
 

Incorporating Biophilic Design in Modern Apartments Spaces in Kileleshwa                                               78 | P a g e  
 

4.3.3. Space 
8 (36%) of the professional respondents stated they would maximize apartment occupancy space to the 

disadvantage of external landscaping elements. The main reason given for maximizing the apartment on the plot 

was to increase the interior space and number of flats for maximum rental income. The professionals stated that 

developers ignored development guidelines in order to maximize apartment occupancy.  The professionals stated 

that outdoor space played a big role in the balance between the building and its surrounding environment.  11(50 

%) of the professionals’ respondents strongly agreed that transitional spaces were important in the design of 

interior and exterior apartment spaces. One of the respondents stated that having transitional spaces would depend 

on the client’s brief.  The majority transitional spaces designed by professionals had the following characteristics; 

spacious, functional, had access to natural light and fresh air. These spaces allowed maximum connection between 

different spaces and had diffused light and created privacy (Figure 4.17). 

 

 
Figure 4.17: Transitional Space Characteristics 

Source: Author 2021 
 

A majority of professional respondents designed transitional spaces such as; porches, atriums, courtyards and 

lobbies. The professionals stated why they were not designing transitional spaces. Among the reasons were; 

client’s restriction to the proposed design, lack of knowledge by designers to design them, expensive undertaking. 

The other reasons stated were lack of space, insecurity and lack of appreciation of transitional spaces by the client 

(Figure 4.18). 
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Figure 4.18: Reasons for lack of transitional spaces given by professionals  

Source: Author 2021 
 

The professionals designed outdoor and indoor leisure spaces in apartments. These spaces included; gardens, 

lounges, wide corridors, family rooms, balconies, gazebos, vertical gardens, terraces, patios, roof top gardens, 

interior plants, water features, atriums and courtyards (Figure 4. 19). Color, line, shape, proportion and acoustical 

elements were some of the design elements the professionals stated they used to integrate spaces to achieve 

biophilic design. 

 
Figure 4.19: Types of Transitional Spaces  

Source: Author 2021 
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The professionals reported that the common conducive biophilic design attributes they incorporated in the 

apartment designed included; botanical motifs, organic shapes and forms, façade greening, transitional spaces, 

natural materials, natural colors, vistas, spaciousness and natural lighting (Figure 4.20). 

 
Figure 4.20: Different Biophilic design attributes 

Source: Author 2021 
 

21 (95%) of professionals identified hearing of natural features and animals as the sensory experience captured 

natural environment while taste was the least used sensory experience (Figure 4.21).  

 
Figure 4.21: Transitional Spaces designed by the professional respondents 

Source: Author 2021 
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20 (91%) of the occupant respondents considered the internal and external of the apartment they were staying in 

beautiful. The reasons given by majority of respondents were parking spaces while the least were balconies for 

external spaces (Figure 4.22). Similarly, the elements for the internal spaces that scored the highest were large 

windows and well-ventilated rooms while the least scoring elements were curvilinear spaces, indoor gardens, and 

high timber ceiling (Figure 4.23). 

 
Figure 4.22: Elements of exterior spaces 

Source: Author 2021 
 

 
Figure 4.23: Elements of Interior spaces 

Source: Author 2021 
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Ramis court, Viraj garden and Sunning Hills apartments had spacious lounges (Figure 4.24, 4.25 and 4.26). In 

Ramis Court apartments the common spaces had screens which allowed the diffusing of light. There were 

decorations present along the walls in the walkways of palm trees painted along the walls. The screens were made 

of adobe baked bricks and there was presence of indoor pot plants along the walk ways (Figure 4.27). Kaisa 

Garden and Bellway apartments had small lounge spaces. The spaces lacked ornamentation of any kind (Figure 

4.28 and 4.29).   

 
Figure 4.24: Ramis Court apartment lounge space 

Source: Author 2021 

 
Figure 4.25: Viraj Gardens apartment lounge space 

Source: Author 2021 

 
Figure 4.26: Viraj Gardens apartment lounge space 

Source: Author 2021 

 
Figure 4.27: Ramis Court apartment decorative walls 

and screens 
Source: Author 2021 

 
Figure 4.28: Kaisa Garden lounge space 

Source: Author 2021 

 
Figure 4.29: Bellway Court apartment lounge space  

Source: Author 2021 
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4.3.4. Sunlight 
11 (50 %) of the professionals had the highest considerations for large windows to facilitate in natural ventilation 

and lighting in apartment spaces while only 1 professional had a moderate consideration of large windows. 

11(50%) of the respondents also stated that it was extremely important to take advantage of the buildings 

orientation towards sunlight to regulate internal temperatures of the apartment space. The professional expressed 

different ways they would make natural light inclusive in the internal spaces of apartments (Figure 4.30). 

 
Figure 4.30: Light Inclusivity results by professional respondents 

Source: Author 2021 
 

21 (91%) of occupants’ respondent stated they received adequate sunlight in their apartment spaces. The main 

reason given for inadequate lighting in were; spaces being blocked by surrounding buildings and having small 

windows. Eight (34 %) of the occupants stated that they had excellent quality of sunlight in their apartment 

spaces while four (17%) reported having poor sunlight quality (Figure 4.31). 

 
Figure 4.31: Occupants Respondents on Internal Spaces 

Source: Author 2021 
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11(47.8%) of occupants were satisfied with the lighting in their apartment spaces while 1(4%) was not satisfied 

(Figure 4.32).  

 
Figure 4.32: Responses on Occupants’ satisfaction on lighting of internal spaces 

Source: Author 2021 
 

18 (78 %) of occupants stated that there were spaces in their apartments that were inadequately lit. These spaces 

included; the kitchen, toilet, laundry and corridors among others (Figure 4.33). 

 
Figure 4.33: Occupants’ Respondents on lighting of Internal Spaces 

Source: Author 2021 
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Majority of the occupants stated that inadequate lighting in spaces was caused by lighting through other spaces 

while the least reported reason was artificial lighting and lack of windows (Figure 4.34). 

 
Figure 4.34: Reasons for inadequate lighting in interior spaces reported by occupants  

Source: Author 2021 
 

The observation findings established that Bellcrest Gardens, Kaisa Gardens and Sunning Hill apartments had 

different poorly lit spaces. Kaisa garden apartment had small windows in their bedrooms which were covered 

natural lighting source at the roof level. Some of the windows in Kaisa garden apartments were obstructed by 

neighboring buildings (Figure 4.35 and 4.36).   Bellcrest Garden apartment had small windows in its staircase 

space (Figure 4.37). Sunning Hill apartment was below the ground level and the lounge window was blocked by 

embankment (Figure 4.38).  

 
Figure 4.35: Kaisa Garden small windows 

Source: Author 2021 
 

 
Figure 4.36: Kaisa Garden Bedroom Interior Space 

Source: Author 2021 
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Figure 4.37: BellCrest Garden staircase space 

Source: Author 2021 

 
Figure 4.38: Sunny Hill apartment lounge 

Source: Author 2021 

The corridor spaces for Bellway Court and Ramis court apartment were not well lit and got their day light source 

indirectly from other spaces (Figure 4.39 and Figure 4.40). A majority of Bellway Court Apartment staircase 

spaces were not well lit (Figure 4.41 and 4.42). 

 
Figure 4.39: Bellway Court apartment corridor space 

Source: Author 2021 

 
Figure 4.40: Ramis Court apartment corridor space 

Source: Author 2021 

 
Figure 4.41: Bellway Court apartment staircase space 

Source: Author 2021 

 
Figure 4.42: Bellway Court apartment staircase space 

Source: Author 2021 
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Ramis court, Viraj Gardens and Bellway Court apartments had different well-lit and ventilated spaces (Figure 

4.43, 4.44 and 4.45). Ramis Court and Peers Peak apartments had well-lit staircase spaces by taking advantage 

of screens and large windows in these spaces. Bellway Court apartment had some staircase spaces well lit (Figure 

4.46, 4.47 and 4.48). 

 

 
Figure 4.43: Ramis Court apartment interior 

Source: Author 2021 

 
Figure 4.44: Viraj apartment interior space 

Source: Author 2021 

 
Figure 4.45: Bell Way Court apartment space 

Source: Author 2021 

 
Figure 4.46: Peers Peak apartment staircase space 

Source: Author 2021 

 
Figure 4.47: Ramis Court apartment staircase space 

Source: Author 2021 

 
Figure 4.48: Bellway Court apartment staircase space 

Source: Author 2021 
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4.3.5. Air 
All of the professional respondents stated that use of the natural environment to regulate ventilation was 

important. They also all agreed that it was important to have proper window sizes for natural lighting and 

ventilation in internal spaces. 19 (86%) of professionals stated that they would use well scented plants in indoor 

and outdoor of the apartments to bring out sensory variability (Figure 4.21). 15(72%) of professionals reported 

that they had designed transitional spaces that manifested movement of fresh air as one of its qualities (Figure 

4.17).   

 

All of the occupant respondents stated that the quality of air in their apartment was adequate with 10(46%) of the 

occupants stating the quality of air was excellent while six (26%) stating it was fair. The main reason given for 

poor quality of air was dusty roads. 14 (61%) of occupants were satisfied with the quality of air in their apartment 

while one (4%) occupant was not satisfied (Figure 4.49). 

 
Figure 4.49: Occupants responses on air quality satisfaction in internal spaces  

Source: Author 2021 
 

 12 (52.2%) of the occupants strongly agreed that the outdoor vegetation had a positive influence in quality of 

air in their apartments while one (4%) occupant strongly disagreed (Figure 4.50). 

 
Figure 4.50: Occupants responses on influence of outdoor vegetation on air quality in internal spaces 

Source: Author 2021 
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Nine (39%) of occupants reported that there was inadequate ventilation in different internal spaces in their 

apartments. These spaces included toilets and corridors (Figure 4.51). 

 
Figure 4.51: Occupants responses on ventilation of internal spaces 

Source: Author 2021 
 

Majority of occupants stated the reason for poor ventilation in their internal spaces was due to apartment windows 

opening to another building hindering proper ventilation while the least reported reasons were lack of vents on 

the windows and ventilating through other spaces (Figure 4.52). 

 
Figure 4.52: Reasons for inadequate ventilation in interior spaces reported by occupants 

Source: Author 2021 
 

The observation findings established that in Ramis Court apartment washroom space was ventilated through the 

laundry space (Figure 4.53 and 4.54). Sunny Hill apartment lounge space ventilation was obstructed by the 

embankment (Figure 4.38) while buildings (Figure 4.35) obstructed some of the spaces in Kaisa Garden 

apartment’s ventilation.  
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Figure 4.53: Ramis Court washroom ventilation 

Source: Author 2021 

 
Figure 4.54: Ramis Court washroom ventilation 

occurring through the laundry 
Source: Author 2021 

 

4.3.6. Materials 
13(59%) of professional respondents agreed that indigenous materials should be used in the design of apartments 

while three (14%) disagreed to this (Figure 4.55). 10 (46%) of professionals agreed strongly agreed that it was 

better to use finishes from natural materials than using synthetic imitation materials while three (14%) of the 

professionals strongly disagreed to this (Figure 4.56). The main reason was that natural materials were 

exhaustible and design should take advantage of technologies and look into composite materials. Professionals 

stated that masonry could be interpreted by the natural environment in different ways. These included; by painting 

natural color tones, molding it to give it different tactile feel, exposing the natural finish, cladding it with natural 

stone, molding texture and patterns and motif on it, planting creepers and other similar plants on it to create 

contrast.  

 

Five (25%) of the building occupants reported that use of natural materials including; timber, stone and bricks. 

Timber was used to make; ceiling, skirting, kitchen cabinets, wardrobes and door frames while bricks made 

window sills and roofing tiles. Stone was used to make masonry walls. The occupants liked these natural materials 

because of their aesthetical qualities (Figure 4.23). 
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Figure 4.55: Professional response on use of indigenous material 

Source: Author 2021 
 

 
Figure 4.56: Professional response on use of natural material  

Source: Author 2021 
 

The observation findings establish that Kaisa Garden apartment had used floor tiles and paint on the plastered 

walls (Figure 4.57). Ramis Court had parquet floor, T&G ceiling, timber pelmet and skirting (Figure 4.58). In 

all apartment spaces the external doors were made of painted mild steel. Sunning hill apartment only had both 

wooden and tile floor finish (Figure 4.59 and 4.60). There are no decorations in the any of the spaces. Viraj 

garden had a floor finished with plastic PVC which was an imitation of natural wood (Figure 4.61). Bellway 

apartment had used carpet on a wooden parquet floor (Figure 4.62). 
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Figure 4.57: Kaisa Garden apartment finish 

Source: Author 2021 

 
Figure 4.58: Ramis Court apartment interior finish  

Source: Author 2021 

 
Figure 4.59: Sunning Hill apartment finish 

Source: Author 2021 

 
Figure 4.60: Sunning Hill apartment finish 

Source: Author 2021 

 
Figure 4.61: Viraj Gardens apartment finish 

Source: Author 2021 

 
Figure 4.62: Bellway Court apartment finish 

Source: Author 2021 
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4.3.7. Landscape 
19 (86%) of the professional respondents agreed that it was important to maintain the natural ecosystem and 

habitats within the apartment compound. 16 (73%) of the professionals stated that the main factor leading to least 

consideration of natural environment in the apartment design was client maximizing on plot coverage while the 

least consideration highlighted by four (18%) of the professionals was lack of considering biophilic design 

principles (Figure 4.63). One professional reported that considering the natural environment in the design of 

apartments was perceived not to add value on the sell or rent of the apartments. All the professionals noted that 

taking into account of the natural environment in the design of apartments had a positive effect on the wellbeing 

of the occupant. 

 

16(73%) of the professionals stated that the main reason apartments did not have green walls or roofs gardens 

was due to the venture being an expensive undertaking while one (5%) of the professionals reported there was 

lack of incentive to incorporate green walls and roof gardens (Figure 4.64). 18 (82%) of the professionals reported 

using images of nature like paintings when decorating the interiors of apartments while 16(72%) of the 

professionals stated that they had used murals of the natural environment to decorate the outdoor spaces of 

apartments. Some of the professionals stated they did not use murals to decorate outdoor spaces due to restrictions 

by the client and having a prudence to geometric forms in their mural designs. 

 
Figure 4.63: Lack of Consideration of the Natural Environment Results by the professional respondents 

Source: Author 2021 
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Figure 4.64: Reasons of Lack of Green Walls Results by the professional respondents 

Source: Author 2021 
 

22 (96%) of the occupant respondents stated that there were landscaping elements in their apartment spaces. 

Majority, 15(68%) of the occupants reported that flower pots were the main landscaping elements while the least 

were rocks, moulds, landscape photographs, aquariums, patio and fountains identified by one (5%) occupant for 

each case (Figure 4.65).  

 
Figure 4.65: Occupants Response on landscape elements in the apartment space 

Source: Author 2021 
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Majority, 9 (39%) of occupants were aware of the internal landscaping within the interior spaces of their 

apartments (Figure 4.66) while 3(13%) were not aware for the same. 9(41%) of occupants were also aware of the 

external landscaping within their apartment compound while one (5%) was not aware (Figure 4.67). Majority of 

the occupants were not using the landscaped spaces (Figure 4.68) because they were not satisfied with them 

(Figure 4.69). 

 
Figure 4.66: Occupants Respondents awareness of landscaping elements within the apartment 

Source: Author 2021 
 

 
Figure 4.67: Occupants Respondents awareness of landscaping elements outside the apartment 

Source: Author 2021 
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Figure 4.68: Occupants response on the use of landscaped spaces 

Source: Author 2021 
 

 
Figure 4.69: Occupants response on satisfaction of landscaped spaces 

Source: Author 2021 
 

14 (70%) of the occupants stated that landscaping elements were in the apartment compound while the lifts area, 

toilet, laundry, pool area and bedrooms were reported to by the least number of occupants as having landscaped 

elements. The dining, store and corridor were not reported to have any landscaping elements by the occupants 

(Figure 4.70).  
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Figure 4.70: Occupants Response on landscape elements in the apartment  

Source: Author 2021 
 

8 (36%) of occupants were satisfied with the plants, trees and shrubs within the apartment compound (Figure 

4.71). 59% of the occupants stated that the plants, trees and shrubs had a positive effect on their well-being and 

mental state of health (Figure 4.72). The most frequently reported spaces that related to the view of plants were; 

the lounge reported by 9 (41%) of the occupants, the bedroom reported by 13 (60%) of the occupants and the 

balcony reported by 14 (64%) of the occupants (Figure 4.73). 

 

 
Figure 4.71: Occupants’ satisfaction of the vegetation within the apartment compound 

Source: Author 2021 
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Figure 4.72: Occupants’ response effect of planting on their well-being 

Source: Author 2021 
 

 
Figure 4.73: Occupants’ Respondents on Internal Spaces 

Source: Author 2021 
 

The observation findings indicate that Ramis Court, Bellway Court, Kaisa Garden, Peers Park and Sunning Hill 

apartments had a variety of vegetation; lawns, shrubs, trees, hedges and potted plants. Ramis Court, Viraj Garden, 

Bellway Court and Sunning Hill apartments had indigenous trees in their landscapes. Green walls were visible at 

Peers Park apartments. Kaisa Garden apartment was adjacent to a river and forest (Figure 4.74, 4.75, 4.76, 4.77, 

4.78, 4.79, 4.80 and 4.81). 
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Figure 4.74: Ramis Court apartment landscape 

Source: Author 2021 

 
Figure 4.75: Bellway Court apartment landscape 

Source: Author 2021 

 
Figure 4.76: Kaisa Garden landscape 

Source: Author 2021 

 
Figure 4.77: Peers Park apartment landscape 

Source: Author 2021 

 
Figure 4.78: Sunning Hill apartment landscape 

Source: Author 2021 

 
Figure 4.79: Viraj Garden apartment landscape 

Source: Author 2021 

 
Figure 4.80: Peers Park apartment landscape 

Source: Author 2021 

 
Figure 4.81: The river and forest adjacent Kaisa 

garden apartment. 
Source: Author 2021 



 
 

Incorporating Biophilic Design in Modern Apartments Spaces in Kileleshwa                                               100 | P a g e  
 

Viraj Gardens and Bellway Court apartment had masonry wall finish while the others were painted. All the 

apartment spaces had parking which had used cabro finish. Sunning Hill and Peers Park apartment had hedges 

along the concrete pathways. Ramis Court and Sunning Hill apartments had some of the windows made of brick 

screens. Sunning Hill also had some areas of hard surface made of mazeras stone. Kaisa had tile flooring finish 

on the outdoor seating and recreational space. All apartments had masonry boundary walls with electrical laser 

wires installed for security (Figure 4.82, 4.83, 4.84, 4.85, 4.86 and 4.87). 

 

 
Figure 4.82: Viraj Garden apartment masonry finish 

Source: Author 2021 
 

 
Figure 4.83: Bellway Court apartment masonry finish 

Source: Author 2021 

 
Figure 4.84: Sunning Hill apartment hedges and 

concrete pathway 
Source: Author 2021 

 
Figure 4.85: Peers Peak concrete pathway 

Source: Author 2021 
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Figure 4.86: Sunning Hill apartment Brick screens 

Source: Author 2021 

 
Figure 4.87: Sunning Hill apartment concrete pathway 

Source: Author 2021 

 
Figure 4.88: Sunning Hill apartment mazeras hard 

surface 
Source: Author 2021 

 
Figure 4.89: Kaisa Garden apartment tile hard surface 

Source: Author 2021 

 

Seating areas were found at Kaisa Garden, Viraj Gardens and Sunning Hill apartments. Swimming pools were 

found at Sunning Hills, Ramis Court, Peers Park and Bellcrest apartments. All apartments had parking with proper 

covered drainage channels. Children play areas were found in; Kaisa Garden, Bellway Court, Viraj Garden, Ramis 

Court and Peers Park apartments. There was garden lighting in Ramis Court, Peers Park and Sunning Hill 

apartments. A t the rear of the apartment buildings there were drying lines security (Figure 4.90, 4.91, 4.92, 4.93, 

4.94, 4.95, 4.96, 4.97, 4.98, 4.99, 4.100, 4.101, 4.102, 4.103, 4.104, 4.105, 4.106 and 4.107). 
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Figure 4.90: Kaisa Garden apartment outdoor 

furniture 
Source: Author 2021 

 
Figure 4.91: Viraj Garden apartment 

outdoor furniture 
Source: Author 2021 

 
Figure 4.92: Sunning Hill apartment outdoor 

furniture 
Source: Author 2021 

 
Figure 4.93: Sunning Hill apartment swimming pool 

Source: Author 2021 

 
Figure 4.94: Ramis Court apartment swimming pool 

Source: Author 2021 

 
Figure 4.95:  Peers Park apartment swimming pool 

Source: Author 2021 
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Figure 4.96: Bellcrest apartment swimming pool 

Source: Author 2021 

 
Figure 4.97: Kaisa Garden children playground  

Source: Author 2021 

 
Figure 4.98: Bellcrest apartment children playground  

Source: Author 2021 

 
Figure 4.99: Viraj Garden apartment children 

playground  
Source: Author 2021 

 
Figure 4.100: Ramis Court apartment children 

playground 
Source: Author 2021 

 
Figure 4.101: Peers Peak apartment children 

playground 
Source: Author 2021 
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Figure 4.102: Ramis Court apartment landscape 

lights 
Source: Author 2021 

 
Figure 4.103: Peers Peak apartment landscape lights 

Source: Author 2021 

 
Figure 4.104: Sunning Hill apartment landscape 

lights 
Source: Author 2021 

 
Figure 4.105: Peers Peak apartment drying lines 

Source: Author 2021 

 
Figure 4.106: Bellway Court apartment drying lines 

Source: Author 2021 

 
Figure 4.107: Sunning Hill apartment drying lines 

Source: Author 2021 
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4.3.8. Views and Vistas 
14 (64%) of professional respondents stated that views and vistas were important to occupants’ wellbeing in an 

apartment space.  All of the occupant reported they had vistas from their apartment windows. 12 (54%) of the 

occupants noted that the vistas from their apartments were very important to them (Figure 4.108). 20 (91%) of 

occupants stated that these vistas gave them a peaceful state of mind. The occupants’ interior spaces that strongly 

related with the pleasant views were; balconies, bedrooms and lounges. The spaces that had minimal relations 

with these spaces were toilets. The lift area, store and the laundry had no relationship with the vistas (Figure: 

4.109). For the majority of the occupants’ vistas were; vegetation, forests and distant buildings. 21(96%) of 

occupants reported that they had vistas of pot plants at the balconies, trees and shrubs from their apartment 

windows (Figure 4.110). 18 (82%) of occupants reported that the vistas of vegetation were within their compound 

while 11 (50%) were in neighboring compounds. 

 
Figure 4.108: Occupants’ response on the importance of vistas  

Source: Author 2021 
 

 
Figure 4.109: Occupants’ response on the relationship between internal spaces and vistas 

Source: Author 2021 
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Figure 4.110: The pleasant views as reported by occupants 

Source: Author 2021 
 

The observation findings noted Bellcrest apartments had views of town houses, apartment walls and distant trees 

(Figure 4.111). The views were from the balcony. Viraj Garden apartment had a balcony view of the apartment 

compound trees and parking area (Figure 4.112). Ramis Court had vistas of the outdoor vegetation from the 

lounge window and the apartment landscaped backyard and swimming pool from the balconies and bedrooms 

(Figure 4.113, 4.114 and 4.115). Kaisa Garden apartments did not have a balcony but had a large window in the 

lounge space with views of trees, the main road and neighboring apartments (Figure 4.116). Bellway Court had 

views of the parking space with existing trees and shrubs (Figure 4.117). Sunning Hill apartments had minimal 

vegetation views. This was due to its ground level position and obstruction by the embankment (Figure 4.118). 

 

 
Figure 4.111: Bell Crest Garden apartment balcony views 

and vistas 
Source: Author 2021 

 
Figure 4.112: Viraj Garden apartment views 

and vistas 
Source: Author 2021 
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Figure 4.113: Ramis Court apartment views and vistas 

Source: Author 2021 

 
Figure 4.114: Ramis Court apartment views 

and vistas 
Source: Author 2021 

 

 
Figure 4.115: Ramis Court apartment views and vistas 

Source: Author 2021 

 
Figure 4.116: Kaisa Garden apartment views 

and vistas 
Source: Author 2021 

 
Figure 4.117: Bell Way Court apartment views and vistas 

Source: Author 2021 

 
Figure 4.118: Sunny Hill views and vistas 

Source: Author 2021 
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4.4. Biophilic Design Strategies 
The findings from the professionals, occupants and observations on the biophilic design strategies that informed 

the design of the apartment are presented below. The strategies included; connection and harmony, integration, 

adaptive, complementary, contact and innate need.  

 

Harmony; 91% of the occupants felt that they were in harmony with nature. The main reason they were in 

harmony with nature was due to a lot of greenery at the apartment compound (Figure 4.119).  

 
Figure 4.119: Occupants’ response on harmony and nature 

Source: Author 2021 
 

Connection: 74% of the occupants reported that connection to nature was important in regards to the apartment 

they stayed in. The occupants said they felt connected to nature through natural vegetation, vistas, scale of the 

building and the use of natural materials. 

Integration; 54% of the occupants stated that the landscaping within their compound created buffer zones to 

prevent noise and dust pollution from the road.  The apartment compound was not well integrated due to; stalled 

building construction, waste construction material and debris and unkempt landscapes.73% of the occupants felt 

that there was a loss of natural habitat within their neighborhood because of lack of preservation of natural 

environment as the apartments were being developed. 

Adaptive: The observation findings of external landscape in Viraj Gardens apartment showed lack of soft 

landscaping, thus, making it difficult to use for relaxing and playing. The Bellcrest Gardens swimming pool was 

not in use because of its location was the view from the apartment thus there was lack of privacy (Figures 4.120 

and 4.121). 
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Figure 4.120: Viraj Garden outdoor space 

Source: Author 2021 

 
Figure 4.121: Bellcrest Garden swimming pool space 

Source: Author 2021 
 

Complementary: Ramis court has big windows which provide direct view of the natural vegetation hence 

complementing the natural environment views with the internal spaces. The complementary strategy was also 

observed in Ramis Court apartment where water vegetation and the built form complemented each other in 

integrating of parts to a whole (Figures 4.122 and 4.123). 

 
Figure 4.122: Ramis Court indoor outdoor 

complementary 
Source: Author 2021 

 

 
Figure 4.123: Ramis Court landscape 

complementary 
Source: Author 2021 

Innate needs: 82 % of the occupants reported that natural vegetation was important to their wellbeing and mental 

state of health. 55% of occupants were satisfied with the natural vegetation within their compound. observation 

finding from Ramis Court and Peers Park apartments show close association of occupants and the natural 

environment (Figure 4.124 and Figure 4.125).  
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Figure 4.124: Ramis Court occupants in the natural 

environment 
Source: Author 2021 

 
Figure 4.125: Ramis Court occupants in the natural 

environment 
Source: Author 2021 

 

Contact: Bellcrest Garden and Peers Park apartments had swimming pools that lacked human contact. This was 

due to a lack of maintenance and inappropriate location that did not provide privacy. The swimming spaces also 

lacked proper integration with the natural environment. Contact has been successfully achieved as a biophilic 

strategy in Ramis Court and Sunning Hill apartment swimming pool spaces (Figures 4.126, 4.127, 4.128 and 

4.129). 

 

Where biophilic design strategies were well applied the environment attracted human activities while where they 

were poorly applied the spaces were rarely used and occupants were unaware of them. Spaces with natural 

environment had a positive effect on the occupants’ wellbeing and mental health. 

 

.  
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Figure 4.126: Ramis Court occupants in the natural 

environment 
Source: Author 2021 

 
Figure 4.127: Ramis Court occupants in the 

natural environment 
Source: Author 2021 

 

 
Figure 4.128: Ramis Court swimming pool integrated with 

the natural environment 
Source: Author 2021 

 
Figure 4.129: Sunning Hills swimming pool 

integrated with natural material finish and 
vegetation 

Source: Author 2021 
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4.5. Ways of Restoring the Natural Environment 
Ways of restoring the natural environment in apartment design in Kileleshwa ward as per the Figure 20 (95%) of 

the professionals emphasized to the client on the need of incorporating the natural environment in the apartment 

design as a way of improving the apartment design. 17 (77%) of the professionals felt that the client should be in 

the for-front advocating for integration of the natural environment in his/her brief to the professionals. 

Professionals should demonstrate the value of the natural environment in their early conceptual stages of their 

design of apartments to the client. 21(96%) of the respondents stated that the occupant, client, designer, contractor 

and developer had a role to play in maintaining the natural environment. To sustain the natural environment within 

the apartment compound, the professionals proposed the following actions; use of renewable materials, by 

integrating designs that respond to the natural site characteristics, through conservation effort, incorporating the 

natural environment into building designs to respond to the day to day life of the occupant, proper selection of 

plant materials that work in the specific natural environment, integration of drip irrigation in landscape design, 

proposing designs of edible landscape and urban farming, recycling and reusing of waste and soil water. 

Implementing a robust maintenance program of the natural environment and having a design attitude that 

acknowledges nature. 

 

The professionals stated the ways of integrating the natural ecosystems and habitats into the design of apartments 

included; use plants for soft landscaping , water features, natural local materials, natural colors, connecting 

between indoor and outdoor spaces, creating spacious spaces, using large windows, orienting opening to scenic 

vistas and sun movement, allowing natural ventilation and lighting to the interiors, introducing indoor 

landscaping, creating large balconies with planters, incorporate animals and live plants in within the apartment 

landscape, include atriums and  courtyards where appropriate, create tactile designs, apply passive design 

strategies, ensure design responds to social cultural balances, optimize preservation of natural habitat in the design 

of apartments, create green walls, roof gardens, include transitional spaces and infuse nature in the indoor and 

outdoor spaces through views (Figure 4.130).  
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Figure 4.130: Biophilic design elements considered in restoration of natural environment for apartment design 

Source: Author 2021 
 

Other ways restoring the natural environment within apartment compound as stated by professionals include; 

limiting the ground coverage and plot coverage of zoning regulations, sensitizing the client on the importance of 

the natural environment and its benefits, involving landscape architects and interior designers in apartment 

designs  
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5. Chapter: Synthesis and interpretation of the 

findings 
5.1. Overview 
This chapter is a synthesis of the findings in light of what was established in the literature review.  

 

5.2. Color 
Design professionals stated that they use color from nature. This tied with only a few of the observed studied 

apartments, mainly Viraj and Bellway. The two apartments had integrated well with the natural environment. 

Ramis Court apartments had a natural outside environment but had not integrated well with due white painted 

walls. Use of natural colors aligns with views suggested by Hyde (2018) who stated that design elements should 

include natural resembling colors, patterns, natural shapes and forms. Further Lucia (2021) stresses that colors 

which evoke natural setting give a natural feel to design. Color can thus, be used to simulate natural features and 

as a decorative element in the different spaces. This can arouse feelings of the natural environment, natural 

processes and functional features.  

 

5.3. Water 
Different flats had used different means to achieve the water attribute including swimming pools, spar, fountains 

and rivers. Many residents did not have water features though they indicated they would like to have them. The 

main reason why water features were missing was lack of space for them.  Bellcrest and Peers Park had a 

swimming pool that were not in use by the occupants.  Ramis Court was the only apartment that had a secure and 

private swimming pool and thus, was functional. Where water features were properly used, for example, at Ramis 

Court, it brought nature into space. Maggio (2020) stated that presence of water in a space enhances the experience 

of space through seeing, hearing or touching. Hence, water gives a complementary effect causing feelings of awe 

and admiration of nature when well-integrated in the apartment design. Hyde (2018) established that water could 

be used as a sensory element in property spaces through fountains and the flowing sound of rivers, which could  

Initiate pleasant feelings for the occupants when they experienced these sounds. 
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5.4. Space 
Most of the studied apartments had maximized on the space available leaving minimal outdoor space to the extent 

of violating the building by-laws.  Professionals’ design functional transition spaces where possible as sometimes 

they are limited by client restrictions in the design brief. Occupants related the available internal/external spaces 

of the apartments with beauty based on how they were satisfied with the spaces. This was confirmed through 

observation where some apartments like Bellcrest, Kaisa and Sunning Hill did not have proper light spaces. Ramis 

Court apartments were considered beautiful with well-ventilated spaces though there was a problem of lighting 

the bathroom space from the laundry space and the long corridors were lit indirectly from other spaces. VTN 

Architects (2020) in their design of Halong Villa Hanoi they used the biophilic design where spaces were 

interconnected with nature. Well organized and interconnected spaces foster emotional and intellectual 

stimulation hence designers should endeavor to achieve this. 

5.5. Sunlight 
Bellcrest Gardens, Kaisa Garden, Ramis Court, Sunning Hills and Bellway Court apartment all had some spaces 

that were not well light. Such spaces included the kitchens, corridors, toilets and stores. This was due to use of 

small windows, obstruction by neighboring buildings and lighting indirectly from other spaces. This did not 

conform to biophilic design as advocated for by Jewell (2019), Hyde (2018) and Lucia (2021) who all emphasized 

use of natural lighting and proper orientation of the building to receive natural light. Well-lit spaces simulate 

feelings of connection with the natural environment. 

5.6. Landscape 
Ramis Court, Sunning Hill and Bellway Court apartments had used a variety of landscape elements. Viraj 

Gardens, Bellcrest Garden and Peers Park apartments had poorly maintained landscaped spaces. The professionals 

noted that the design of landscape was limited in the design of flats because of the need to maximize on the plot 

coverage, using of incompetent designers and they also noted that a majority of clients felt that landscaping did 

not add value in the rental returns. However, the occupants were of the view that landscaped spaces were 

important to their wellbeing and mental health. The apartment landscaped spaces did not conform to Bianchini 

(2021) analysis Of Bosco Verticale use of natural vegetation, space and green walls. Bosco Vericale concept of 

landscaping demonstrates that space a hindrance to achieving a proper landscaped building. In addition, 

Giacomello (2015) stressed that multi-disciplinary approach and proper maintenance are necessary to achieve 

biophilic design in landscaping of urban apartments. Limitations of landscaping space can be solved by vertical 
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greening of the apartments. Landscaped spaces are important in the design of apartments for the wellbeing of the 

occupants.  

 

5.7. Materials 
Viraj Gardens and Bellway court apartments used natural material for their external finishes. Ramis Court, 

Sunning Hill and Bellway Courts apartments used a variety of natural materials finishes for their internal spaces. 

A majority of occupant respondents admired the use of natural materials in the interior spaces of their apartments. 

The professionals agreed on the use of indigenous natural materials.  However, some of them noted that natural 

materials were exhaustible and fabrication of composite materials was necessary as a substitute. This is in line 

with Jewell (2019) who reported that the prefabrication process of materials used in the Freebooter apartment 

design reduced the cost, environmental footprint and construction time. Kellert and Finnegan (2011) advocate on 

using natural materials by leaving them bare in order bring out their physical traits as seen in nature.  However, 

Kellert (2008) insists on the use of actual natural materials. Indigenous materials create positive relation and effect 

to the user of apartment. 

  

5.8. Air 
Majority of the apartments had well ventilated rooms. A few of the apartments had poorly ventilated spaces that 

included the laundry, kitchen, stores and corridor. Majority of occupants stated the reason for poor ventilation in 

their internal spaces was due to apartment windows opening to another building hindering proper ventilation and 

ventilating through other spaces.  

 

The quality of air was generally good because of the vegetation within the apartment compound. Only 4% of the 

occupants were not satisfied with the air quality in their apartments due to dusty roads. This is in line with 

Bianchini (2021) analysis of the Bosco Verticale building where he stated that trees and shrubs on the cantilevered 

balconies aided in purifying the air in the building for the occupants’ wellbeing. 

  

All of the professional respondents stated that use of the natural environment to regulate ventilation was 

important. This ties with Kellert (2005) who states that air is an affinity innate need, thus, the reasons for 

ventilation. Fresh air in a building brings a simulating feeling and enhances the wellbeing of the occupants. 
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5.9. Views and Vistas 
Professional that views and vistas were important to occupants’ wellbeing in an apartment space while the 

occupant stated that they had vistas from their apartment windows. The occupants’ interior spaces that strongly 

related with the pleasant views were; balconies, bedrooms and lounges. The spaces that had minimal relations 

with these spaces were toilets. For the majority of the occupants’ vistas were; vegetation, forests and distant 

buildings. Similarly, VTN Architects (2020) designed the Halong Villa Hanoi which had presence of a large 

window and plenty of greenery to feel the rich natural landscape and city view from different angles regions. 

Views and Vistas are an integral aspect of unifying the natural environment with the interior spaces for the 

wellbeing of the occupants. Hyde (2018) advocates for developer to take advantage of the surrounding property 

views by strategically placing window openings towards them in order for occupants to fully experience and 

interact with the scenic environment thus fulfilling their affinity to nature. 

 

5.10. Biophilic Design Strategies 
Analysis of the attributes, the synthesis of the attributes has touched on all the biophilic design strategies. These 

biophilic design strategies are; contact, connect, adapt, complementary, innate needs, integration and harmony. 

Where they have been applied well the study has shown the quality of space has attracted high number of 

occupants and are of value to them. Where the strategies were poorly applied, the attributes were not functional 

and occupants were unable to take advantage of them. Most occupants reported that they were in harmony and 

connected with nature in their apartments due to greenery and use of natural materials. Integration strategy was 

not well applied in apartment developments sue to lack of preservation of the natural environment. The adaptive 

strategy was also not well applied as the attributes used were not well adapted to their uses thus, they were not 

functional. The complementary strategy was well applied in some of the apartments. Ramis court apartment had 

a variety of vegetation used together with water features. Contact and innate need strategies were only achieved 

in Ramis Court and occupants were observed to use the outdoor spaces frequently. Maintenance of the landscaped 

space played a major role in the success of the strategies used. These strategies are supported by different 

proponents of biophilic design, for example, Kellert (2008), Espinosa (2021), Maggio (2020), Bianchini (2021), 

Jewell (2019) and VTN Architects, (2020) as discussed under the different biophilic design attributes. From this 

synthesis it is apparent that biophilic design attributes cannot work in isolation. Appropriate strategies are 

necessary for biophilic design to be achieved. Where proper biophilic design strategies have been implemented 

in the apartment design, the well maintained biophilic design attributes cater for the occupant’s wellbeing, thus, 

the occupants recognize the spaces being of value to them. 
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5.11. Restoration 
Professionals, occupants and observations identified several ways of restoring the natural environment. All the 

parties emphasized on using varied biophilic design attributes to restore the natural environment. The 

professionals also advocated raising awareness of the importance of the natural environment and ensuring 

regulatory compliance in apartment designs. Kellert (2005) stated that green design was not enough in restoring 

the natural environment in urban spaces. He proposed for restorative environmental design whereby there was 

reestablishing of a positive connection between nature and humanity in the built environment resulting positive 

environmental impact also called biophilic design. The study concurs with Kellert in bringing back the nature in 

the design of urban apartments. As the developers construct apartments there should be a conscious effort not to 

compromise the preservation of the natural environment. 
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6.Chapter: Conclusion and Recommendations 
 

6.1. Overview 
This chapter highlights the conclusions of the study and establishes recommendations for designers inferred from 

the in-depth synthesis and analysis of the study. It is organized using the objectives and the thematic areas of the 

study. 

 

6.2. Conclusions 
6.2.1. The nature of biophilic design in the interior and exterior spaces of 

modern apartments in Kileleshwa ward.  
The findings established that biophilic design attributes were present in a varied extent in the interior and exterior 

spaces of apartments in Kileleshwa. These biophilic design attributes are summarized below. 

 

Color; Professionals and occupants agreed on natural inspired color tones. Observations on the Kileleshwa 

apartments noted that color of natural tones were not regarded much in the design of apartment interior and 

exterior spaces. 

 

Air; Professionals and occupants agreed that all spaces in the apartment should be ventilated naturally. 

 

Water; Observations indicated that water features were present in some apartments but were not well maintained 

and in some were nonexistent. There were not integrated well with the landscape design. 

 

Space; A majority of the occupants complained of small spaces and this was also evident in the observation 

findings. Majority of the space were small and had poor day-lighting and ventilation. This was mainly common 

in-service areas and lobbies. Majority of the spaces lacked any natural inspired decorations. 

 

Landscaping; Majority of interior spaces of apartments lacked greenery and where they were found they were 

not well integrated with the spatial organization of the spaces. Majority of landscaped external areas were not in 

harmony with the built form of the apartment. The interior of the apartment was not well integrated with outdoor 

landscaped spaces. 
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Sunlight and Ventilation; Majority of the occupants complained of some interior spaces like the service areas 

such as corridors, kitchens, laundry and lounge did not receive adequate lighting and ventilation due to the poor 

building orientation. Small windows and obstruction of apartment windows by neighboring buildings. 

 

6.2.2. Biophilic Design Strategies that informed in the Apartments Design in 
Kileleshwa Ward for the Wellbeing of the Occupants  

The study has established that biophilic design defines how apartment occupants interact with their indoor and 

outdoor spaces and how this influences human behavior. This was demonstrated that residents drew pleasant 

feelings in certain apartment spaces because of how the biophilic design attributes were appropriately organized 

through the biophilic design strategies. This study concludes that varied behavior occurred within certain spaces 

depending on how these strategies were executed in the context of the existing natural environment.  The strategies 

that informed the design of the apartment included; connection and harmony, integration, adaptive, 

complementary, contact and innate need.  The discussion below shows how each of the design strategies expressed 

in organizing the design attributes in Kileleshwa apartment design; 

 

Connection and Harmony of apartment to nature; Majority of the occupants felt connected and in harmony 

with nature because of the variety of natural vegetation and the scale of the building. A few of the occupants felt 

they could not connect to nature due to poorly located balconies and congestion of buildings. Some occupants’ 

apartments had views oriented to roofs and masonry walls of neighboring buildings thus these occupants did not 

experience the connection with nature. 

 

Integration with natural landscape; the neighborhood was not well integrated with the landscape due to 

numerous negative impacts revealed by the occupants. These were waste generation, fumes and noise pollution 

by cars. It was observed presences of unpleasant man-made sites within apartment neighborhood. This included 

stalled building construction, waste construction material and debris and unkempt landscaped areas. 

Although most of the compound had vegetation its design did not create proper buffer zones to prevent fumes 

and noise pollution. 

 

Adaptive: Majority of external landscaped spaces were not adaptive to for occupant use. The observation showed 

lack of proper designs of outdoor spaces, lack of furniture for outdoor spaces for resting and were poorly 

maintained. This was also supported by a majority of occupants not being aware of their outdoor spaces. 
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Complementary: Most of the indoor and outdoor spaces in Kileleshwa apartment were not complementary. Most 

of the front of the apartments had conflicting uses; parking, children play areas and pedestrian walk ways. There 

were chances of car accidents when children were playing and pedestrian moving, children damaging cars when 

they were playing and disruption of children’s play as cars pass-by. Most of the backyard were not easily 

accessible, some were used as hanging line spaces and were very small, and others lacked any landscaping 

elements and were neglected. Most of the outdoor spaces that closely linked with the building were hard surfaces 

of cabro finishes missing out natural vegetation which is emphasized in biophilic design. The balconies had 

conflicting uses while they were supposed to be for relaxing them had hanging lines for drying clothe and in some 

instances were used for storage. This made the occupants have less admiration for this apartment. Some facilities 

like swimming pools were located in view of apartments hence lacked privacy for occupants who wanted to use 

them. 

 

Innate needs: The occupants were concerned with the rate at which the destruction of the natural environment 

was occurring within their neighborhood during the construction of apartments. The occupants wished that the 

apartment design would consider retaining as much as possible the natural environment as possible which was 

not the case. Professionals revealed that why designers were not considering biophilic design elements in the 

design of apartments were due to; clients not using the proper professionals, client maximizing plot coverage and 

plot ratios and the developer disregards plot ratios and coverage of the natural environment and designers, client 

and developer ignoring the considerations of biophilic designs. This has led to lack of response innate needs being 

well served in apartment designs. 

 

Contact: The occupants were easily accessing the natural features designed for due to poorly maintained facilities 

e.g., swimming pools, lawns, lack of proper maintained lawns, landscaping elements like furniture and children 

play areas, hard surface finishes, access to close natural features like rivers, unsecured risk facilities e.g., empty 

swimming pools. Majority of outdoor spaces were inaccessible by the elderly, children and disabled persons due 

to lack of ramps which would aid movement for them.  

 

 

 

 



 
 

Incorporating Biophilic Design in Modern Apartments Spaces in Kileleshwa                                               122 | P a g e  
 

6.2.3 Ways of Restoration of the Natural environment in the design of 

apartment’s in Kileleshwa 
 The professionals noted to restore the natural environment for the wellbeing of the occupant in design of 

apartments, the following were proposed; use of natural materials, having transitional spaces, having 

spaciousness, taking advantage of sunlight in lighting spaces, having pleasant views and vistas, using of 

indigenous materials, having spatial harmony, use of natural colors, The other attributes present that the 

professionals recommended were interior plants locating apartments away from sources of noise pollution. 

Having organic shapes and forms in your external and internal spaces should also be considered. In Addition, the 

professionals stated that external recreational facilities and proper window sizes to allow light were important to 

the wellbeing of the occupant. The professionals emphasized that balconies to be orientated in the proper direction 

of pleasant views. The professional emphasized inclusion of furniture in landscaped spaces, use of water features, 

green walls, vertical landscaping, indoor and outdoor connections through openings, creation of universal design 

for the disabled persons in the interior and exterior spaces of the apartment. The professionals stated that the 

biophilic design strategies should be applied for proper spatial organization of the design attributes for the 

restoration of the natural environment to succeed. The study shown that the more the space is biophilic the more 

it creates human fulfillment and pleasure. 

 

The occupants revealed that for their satisfaction of their wellbeing they stated that the apartment design should 

have; spaciousness, private well ventilated and lit spaces, place that have large windows orientated toward scenic 

sites sunshine and uses of natural materials in building finishes cladding motifs of natural features on building 

services, use plants, strong connection of indoor and outdoor spaces, introducing air filters by having vegetation 

buffer near building opening. The occupants felt that all these aspects of biophilic design would create a pleasant, 

comfortable lifestyle and health indoor environment for them. 
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6.3. Recommendations 
The study recommends the following to be taken by occupants and professionals in restoring biophilic design in 

apartments in Kileleshwa for the occupant’s wellbeing. The recommendations are presented as per the thematic 

Biophilic attributes analyzed in the study.  

 

6.3.1. Color 
1. Designers should use colors with tones borrowed from the natural environment in their designs to help 

create connectedness and an indirect experience to nature. 

 

6.3.2. Water 
1. Designers should adopt different water features and take advantage of existing ones near the built form e.g., 

rivers or ponds through sensory variability and open access spaces near them. 

2. Artificial water features like swimming pools ponds and streams should be well maintained regularly 

cleaned. 

3. Water feature spaces should be enjoyable for users. There should be presence of outdoor furniture 

preferably organic furniture to blende with the natural environment or made from natural material and 

should also be different vegetation to complement with the water feature. 

 

6.3.3. Space 
1. Apartment spaces should be spacious, multi-functional, well ventilated and receive proper natural sunlight for 

day-lighting.  

2. Transitional spaces should be well designed, functional, with proper natural lighting and integrated with 

natural environment e.g., pot-plants. 

3. Spaces should flow easily to allow for ease of circulation indoors and outdoors spaces with the integration 

natural environment. This is through vistas of outdoor spaces, having large open windows that connects to the 

outdoor environment. 

4. Balconies should be located to enable pleasant views, and should be spacious enough to allow for 

functionality. 

5. Indoor and outdoor spaces should connect through semi enclosed areas that allow spillover of activates and 

should adapt and connect to the natural environment. 
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6.3.4. Sunlight 
1. Proper day-lighting should be achieved. Designers should incorporate large windows with proper 

orientation of the sun. 

2. Designers should avoid lighting spaces through intermediary spaces. 

3. Designers adapt screen walling in service areas to allowing lighting and ventilation, 

 

6.3.5. Landscape 
1. Designers should provide functional landscape spaces integrated with the built environment.  

2. Designers should use the natural vegetation as a buffer to reduce noise and air pollution. 

3. Designers should be creative in their execution of the landscape and how they integrate plants in apartment 

landscapes and interior scape; Designers should borrow concepts from communal gardens, rooftop gardens, 

vertical gardens, façade greening, cantilever balcony gardens. 

4. Designers should take advantage of different plants to show sensory variability in apartments, smell of 

flowers, contrasting colors of flower plants trees and rocks, the flowing sound of rivers, the contrast dynamism 

and balance of hard surfaces and soft cape of plants shrubs and bushes. 

5. Designers should view the landscape and built environment as one whole ecosystem and thus should take 

advantage of the landscapes form blending it with the apartment without altering much of the natural 

environment. This is by preserving indigenous trees, plants preserving the terrain form as much as possible, 

having outdoor patios to allow integration to the apartment and planting of similar vegetation indoors. The 

landscape environment should be well maintained. 

 

6.3.6. Materials 
1. Natural materials should be used in both indoor and outdoor spaces 

2. Designers should take advantage of indigenous materials  

3. Designers should use the materials creatively achieving attributes like complementary contrast, sensory 

variability, natural occurring patterns and progressive aging to show a passing of time. 

 

 

 

 



 
 

Incorporating Biophilic Design in Modern Apartments Spaces in Kileleshwa                                               125 | P a g e  
 

This study recommends a model that should be used to guide designers in restoring of natural environment in 

apartment developments using biophilic design strategies (Figure 6.1). The model shows how the biophilic design 

strategies applied by the designer on the biophilic design attributes determine the wellbeing of the occupants. 

 

 
Figure 6.1: Biophilic Design Model 

Source: Author 2021 
 

6.4. Further Areas of Research 
The further areas of research are; 

1. Understanding the natural environment in view of incorporating a symbiotic relationship with it and the 

urbanizing society. 

2. Regulatory framework that guide in the implementation of biophilic design. 

3. Establishing new ways of implementing biophilic design in congested urban areas.  

4. Studies should be extended to other building typologies e.g., offices, schools, hospitals and other institutions. 
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8. Appendices 
Appendices 8.1: Map of Kileleshwa ward in Nairobi County 

 

Source: Author 2021 
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Appendices 8.2: Biophilic Design attributes 

Element:  Environmental Features 

Attribute Conceptual Definition Operational Definition 

Color This is the perception of light under the wavelength of 
light 

 These are color that relate to natural phenomenon 
within natural environment 

Water This a liquid state substance made of hydrogen and 
oxygen 

The association of water features in the natural 
environment. Characteristics of water features, 
movement, clarity, flow, quantity. 

Air Gaseous state of particles in the environment 
atmosphere 

This is the association of air its features in the natural 
environment. Breeze, movement, flow simulation of 
other senses. 

Sunlight The wave length of energy that comes from the sun This are the benefits of sunlight in the natural 
environment. Used as a source of light, warmth, health, 
comfort and wellbeing. 

Plants Plants are mainly multicellular organisms, 
predominantly photosynthetic eukaryotes of the 
kingdom Plantae 

The benefits of plants to human beings’ source of food 
and beneficial to our wellbeing in our presence. 

Natural 
Materials 

These are the materials that compose of naturally 
occurring compounds and elements gotten from the 
natural environment directly. 

This is the evidence of decay or the natural process of 
aging of materials over a period of time which evokes 
natural process.  

Views and 
Vistas 

This what is seen from a distance of a geographical 
location or from a distance. 

These are geographical features, vegetation visible from 
the interior during the human experience. The features 
should be propionate unrestricted and not too confined. 

Natural 
Light 

The light from the sun Effects of the day-lighting inclusion of the full color 
spectrum of natural light 

Landscape 
ecology 

All the visible features of an area of land, often 
considered in terms of their aesthetic appeal the branch 
of biology that deals with the relations of organisms to 
one another and to their physical surroundings. 

Landscapes that consider landscape structure pattern 
and process such as ecological connectivity, biological 
corridor resource flow. 

Source: Author 2021 
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Appendices 8.3: Questionnaire Occupants 

Occupants & Professional Consultants (Landscape Architects, 
Architects and Interior Designers) Questionnaire 

 

Study title: INCORPORATING BIOPHILIC DESIGN IN MODERN APARTMENTS SPACES IN 

KILELESHWA 

 

Below are important definitions applied to this research 

Biophilic Design: This type of design encourages the integration of nature into the built environment as a strategy 

to re-establish a strong connection between humans and their natural environment as well as it improves human 

health and well-being. 

 

Natural Environments: The term 'natural environment' refers to the non-human-made surroundings and 

conditions in which all living and non-living things exist on Earth. It is characterized by presence of air, landscape, 

sunlight, plants and water. This concept of the natural environment encompasses an ecological system of a place. 

 

Wellbeing: Well-being is the experience of health, happiness, and prosperity. It includes having good mental 

health, high life satisfaction, a sense of meaning or purpose, and ability to manage stress. 

 

Key objective of the study 

To foster connections between people and their natural environment, enhancing feelings of relationship, and a 

sense of membership in a meaningful community through effective biophilic design. 

Notes 

Confidentiality will be observed in this research and collected data will only be used for the purpose of this 

research 
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Occupants Questionnaire 
 

Section A: Respondent information 

Respondent code name………………………………………… 

Location (street name) ………………………………………… 

Name of the Apartments………………………………………. 

Number of storeys……………………………………………. 

Storey living in………………………………………………… 

State period of stay……………………………………………. 

Tenant (Yes…. No…)   Or Home-owners (Yes …. No….) 

 

Section B: Perceptions of relationship of occupants to their built environment and nature 
 

i. Would you consider the apartments you are staying in aesthetically pleasing and beautiful? 

 Yes   No  
 
             If not, why………………………………………………………………………………. 
  If yes, what makes the environment aesthetically pleasing? 
             ............................................................................................................................................ 
 

ii. Do you feel you are in harmony with nature in the apartments you are staying? 

            Yes   No  
 
            If not, why…………………………………………………………………………………. 
 If yes, what makes about your setting makes you feel in harmony with nature? 
            ……………………………………………………………………………………………… 
 

iii. What is your connection to the apartments you stay in? 

none   very weak  weak  strong  very strong  
 

iv. Is connection to nature important to you in regards to the apartments you stay in? 

not at all important    slightly important  moderately important  very important  extremely 

important  
 

v. To what frequency do you feel a connection to nature in the apartments you stay in? 

never   rarely  sometimes  often  always  
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vi. To what degree do you feel a sense of admiration when you look at your apartments? 

never   rarely  sometimes  often  always  
 

vii. What is the quality of security in the apartments you stay in? 

very poor    poor  fair   good  excellent  
viii. Do you agree the interior apartments you stay in are spacious to your liking? 

strongly agree    agree  undecided   disagree  strongly disagree  
 
 
Section C: Integration of natural elements with Apartment environment to create conductive habitable 
place 
  
A.   Sunlight 

i) Do you receive sunlight inside your apartment space? Yes   No  
     If not, why………………………………………………………………………… 
 

ii) What is the quality of sunlight in the apartment you live in? 

      very Poor    poor  fair   good  excellent  
 

iii)  How is the intensity of sunlight in the apartments you live in? 

      none   very low  low  high  very high  
 

iv) Is this sunlight important to you? 

not at all important    slightly important  moderately important  very important            

extremely important  
 

v) Are you satisfied with the amount of sunlight you receive in your apartment? 

not at all satisfied    slightly satisfied  moderately satisfied   very satisfied  completely 
satisfied 
 

vi) Are there spaces in your apartment that are not lit from a window direct to the sunlight? 

 Yes    No  
 
Name those space; 
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Kitchen (Yes    No )     lounge (Yes    No )    bedroom (Yes    No )   store (Yes  

  No ) Laundry (Yes    No ) corridor (Yes    No )      toilet (Yes    No )    

dining (Yes    No )  balcony(Yes    No )  

Verandah (Yes    No ) 
 

 
B.  Air 

i) What is the quality of air in the apartment you live in? 

very Poor    poor  fair   good  excellent  
 

If the air is of poor quality, why is this the case  
 

………………………………………………………………………………………………… 
 

ii) Are you in agreement that the outdoor vegetation in your apartment influences the quality air in your 

apartment?  strongly disagree    disagree  neutral   agree  strongly agree  
 

iii) Are you satisfied with the quality of air in your apartment?  

Not at all satisfied    slightly satisfied  moderately satisfied   very satisfied  completely 

satisfied  
 

iv) Are there spaces in your apartment that are not well ventilated with a window directly to the air outside? Yes  

  No  
 

Name those space; 
 

Kitchen (Yes    No )     lounge (Yes    No )    bedroom (Yes    No )   store (Yes  

  No ) Laundry (Yes    No ) corridor (Yes    No )      toilet (Yes    No )    

dining (Yes    No )  balcony(Yes    No )  

Verandah (Yes    No ) 
 

C.  Landscape 

i) Are there landscaping elements in your apartments? Yes   No   
 

If not why are there no landscaping elements in your apartments? 
 

................................................................................................................................................ 
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ii) Name those landscaping elements; 

 

Flower pot (Yes    No ), landscape photographs (Yes    No ), fountain (Yes    No )    , 

paint of natural colors (Yes    No ), gardens (Yes   No ), plants (Yes    No ), aquarium 

(Yes    No  pergolas (Yes    No )  moulds (Yes    No )   lawns (Yes    No )   

rocks (Yes    No )   roof gardens (Yes    No )  ), others 
……………………………………………. 
 

iii) Are you aware of the landscaping within your apartments? 

Not at all aware   slightly aware  moderately aware  very aware  extremely aware  
 

iv) Are you aware of the landscaping within your apartment compound? 

Not at all aware   slightly aware  moderately aware  very aware  extremely aware  
 

v) How frequent do you use the landscaped spaces at your apartments? 

never   rarely  sometimes  often  always  
 
 

vi) Are you satisfied with the landscaping in your apartments? 

Not at all satisfied    slightly satisfied  moderately satisfied   very satisfied  completely 

satisfied  

vii) What spaces in your apartment have landscaping elements? Yes   No  
 

Kitchen (Yes    No )     lounge (Yes    No )    bedroom (Yes    No )   store (Yes    

No ) Laundry (Yes    No ) corridor (Yes    No )      toilet (Yes    No )    dining 

(Yes    No )  balcony(Yes    No )  

Verandah (Yes    No ) 
D.  Plants 

i) Are there pot plants, trees, shrubs or visible plants from your windows in your apartments? 

  Yes   No   
 

If not, why ……………………………………………………………………………… 
Where are these plants, trees and shrubs?  

(a)within your compound (Yes   No );  

(b)neighboring plots (Yes   No ) 
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ii) Are you satisfied with the plants, trees and shrubs present within the compound of your apartments? 

Not at all satisfied    slightly satisfied  moderately satisfied   very satisfied  completely 

satisfied  
 

iii) Are these plants, trees and shrubs important to your wellbeing and mental state of health? 

Not at all Important    slightly Important  moderately important  very important  extremely 

important  
 

iv) Do these plants, trees and shrubs have a positive effect on your well-being and mental state? 

never   rarely  sometimes  often  always 
 

v) Which spaces in your apartment relates strongly with view of the plants? 
 

Kitchen (Yes    No )     lounge (Yes    No )    bedroom (Yes    No )   store (Yes  

  No ) Laundry (Yes    No ) corridor (Yes    No )      toilet (Yes    No )    

dining (Yes    No )  balcony(Yes    No )  

Verandah (Yes    No ) 
 
 

E.  Views and Vistas 
i) Do you have any views and pleasant vistas (pleasing views) of natural vegetation from your windows in the 

apartments you stay in?   Yes   No   
 

If not, why …………………………………………………………………………………………. 
 

ii) Do the views and pleasant vistas give you a peace of mind? Yes   No  
 

iii) What is the quality of the views? 

very Poor    poor  fair   good  excellent  
 

 
iv) Are these views important to you? 

Not at all Important    slightly important  moderately important  very important  extremely 

important  
 

v) When you look at the views from your apartment are you in awe of what you see of the natural environment. 
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never   rarely  sometimes  often  always  
 

vi) Which spaces in your apartment relates strongly the views and pleasant vistas? 
 

Kitchen (Yes    No )     lounge (Yes    No )    bedroom (Yes    No )   store (Yes  

  No ) Laundry (Yes    No ) corridor (Yes    No )   toilet (Yes    No )    

dining (Yes    No )  balcony(Yes    No )  

Verandah (Yes    No ) 
 

vii) Are these views and pleasant vistas within your compound Yes   No );  

or neighboring plots (Yes   No ) 
 

viii) Name those views and pleasant vistas? Vegetation (Yes   No ), river (Yes   No ), forest 

(Yes   No ), hills (Yes   No ), distant buildings (Yes   No ) others.......... 
 
 

F.  Water Features 
i) Are there any water features present within your apartment compound? (These are Fountains, swimming pools 

or ponds) Yes   No  
 

If not, why ………………………………………………………………………………………. 
 

ii) Do you approve of these water features? 

Strongly disapprove    disapprove  neutral  approve  strongly approve  
 

If not, why …………………………………………………………………………………………. 
 

iii) Are these water features Important to you? 
    
 
 

 
iv) Which spaces in apartment relates strongly the water feature? 
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Kitchen (Yes    No )     lounge (Yes    No )    bedroom (Yes    No )   store (Yes  

  No ) Laundry (Yes    No ) corridor (Yes    No )      toilet (Yes    No )    

dining (Yes    No )  balcony(Yes    No )  

Verandah (Yes    No ) 
 

v) Are these water features within your compound (Yes   No );  

or neighboring plots (Yes   No ) 
 

vi) Name those features? ............ Fountains (Yes   No ), swimming pools (Yes   No ) or ponds 

(Yes   No ) river (Yes   No ), others ………………………………… 
 

G.  Pollution 
i) Do you feel that there has been loss of natural habitat within your neighborhood?  

(Yes   No ) 
 

ii) Identify the type of negative impacts of the natural habitat among the following (i.e., cutting of trees (Yes 

  No )waste generation (Yes   No ), pollution by car fumes (Yes   No ), noise by 

cars (Yes   No ), water pollution (Yes   No ), and chemical byproduct contamination in 

the air and water (Yes   No )?  
 

iii) To what degree do you feel there has been a loss of natural habitat within your neighborhood? 

none   very mild  mild  moderate  severe  
 

iv) Does the landscape in your apartment compound help in preventing the noise pollution (i.e., trees at the 

boundary of the compound to prevent noise pollution (buffer zone)) Yes   No  
 

v) Are there any unpleasant man-made sites in your apartment compound or neighborhood? 

Stalled building construction (Yes   No ), waste construction material or debris  

(Yes   No ), unkempt landscapes (Yes   No  ) 
  

Others ……………………………………………………………………………………………. 
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Appendices 8.4 Questionnaire Professionals 

Professional Consultants (Landscape Architects, Architects and 
Interior Designers) Questionnaire 

 

Section A: Respondent information 
 

i)Tick the name of occupation you belong 

 Landscape Architect  Architect  Interior Designer  

 

Other……………………………………………………………………………. 

ii) Name of firm………………………………………………………………… 

iii) How long have you been practicing………………………………………… 

iii) Have you ever designed an apartment Yes   No  

If yes name at least three locations of the apartment development …………………………………………… 

 

 
Section B: Perceptions of relationship of consultants to their built environment designs and the natural 

environment  
 

i)  Have you ever used Biophilic Design to design apartments/the interiors of an apartment/landscaping of an 
apartment? 

Yes   No  

 If not, why…………………………………………………………………………………………. 

 
ii) How important is color to you in your area of design when designing apartments? 

Not at all important    slightly important  moderately important  very important  extremely 

important  
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iii)  Do you agree color has a psychological effect to the users of the spaces you design? 

strongly agree    agree  undecided   disagree  strongly disagree  
 

iv)  Do you prefer colors from natural materials or synthetic man-made materials? 

Yes   No  

 If not, why…………………………………………………………………………………………. 

 

v) Have you ever proposed colors from natural colors to a client for an apartment internal and external space 
design?  

Yes, I have    No, I have not  

 If not, why…………………………………………………………………………………………. 

 

vi) Why do you think natural tones would work better in client’s apartment design? 

They are easy to work with                         

A majority of clients prefer natural colors  

Really help in wellbeing of the occupant    
 

Other............................................................................................................................................ 

 
 

vii)  As a landscape architect, interior designer or architect, how have you used color in landscapes for 
apartments? 

Yes, I have    No, I have not  

 If not, why…………………………………………………………………………………………. 

 

viii)  As a landscape architect, interior designer or architect, do you use color of plants in your design of the 
landscape? 

Yes, I have    No, I have not  

 If not, why…………………………………………………………………………………………. 
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ix)  Have you ever used any of these water features in the designs of apartment? 

Swimming pools  

Ponds                   

Fountains             

If not, why…………………………………………………………………………………………. 

 

x) How would you use water as a design element for apartments?....................................................... 

Swimming pools  Ponds  Fountains   

Other............................................................................................................................................ 

xi) Do you feel it is important for water features to be present in apartments? 

Not at all Important    slightly Important  moderately important  very important  extremely 

important  
 

xii)Would you recommend maximizing of apartment space to the disadvantage of landscaping elements?  Yes 

  No  

 If not, why…………………………………………………………………………………………. 

 

xiii) Does your profession mitigate destruction of the natural environment within apartment development? Yes 

  No  

 If not, why…………………………………………………………………………………………. 

 

xiv) As an interior designer, landscape architect or architect, what do you think should be done in integrating 
natural environments with apartment 
compounds?....................................................................................................................................... 

 

xv) As an architect, interior designer or landscape architect, would you recommend for spaces that have 
sensory experience from natural environment? 

Yes   No  

 If not, why…………………………………………………………………………………………. 
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xvi) Do you agree with the designs of apartments with roof gardens and facade greening/ green walls? 

strongly agree    agree  undecided   disagree  strongly disagree  
 

 

xvii) As a professional consultant, why do you think many apartments do not have green walls and roof   
gardens? 

Lack of knowledge and know -how to build them                                

Expensive undertaking                                                                           

Lack of Knowledge about them from designers                                    

Clients’ restriction on building them                                                     

Being conservative with design and not taking risks from designers    

Complex requirements by regulatory bodies or lack thereof                 

Lack of the proper modern equipment to build them                             

Other…………………………………………………………………………………………... 

 

xviii) What factors lead to least consideration of natural environment in the design of an apartment?  

Designers not taking into consideration natural environment                                           

Expensive undertaking for the client                                                                                 

Ignoring the natural environment by both the client and designer                                    

Lack of space for the natural environment                                                                        

Relying on simple designs which do not cater to the natural environment                       

Clients not using consultants when building apartments                                                   

Clients on considering maximum usage of space on occupancy to maximize on profit   

Other…………………………………………………………………………………………. 
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xix) To what degree do you consider the natural environment has an effect on the apartments’ users’ 
wellbeing? 

 never   rarely  sometimes  often  always  

 

 

xx) To what extent do you consider large windows facilitate natural ventilation and lighting for apartment 
space? 

None   very mild  mild  moderate  severe  

 

xxi) How do you integrate the natural eco-system and habitats into the design of apartments? 
………………………………………………………………………………………. 

 

xxii) As an interior designer, landscape architect or architect, do you agree it is important to maintain natural 
ecosystem and habitats? 

strongly agree    agree  undecided   disagree  strongly disagree  
 

xxiii) Are you in agreement that indigenous materials should be used in the design of apartments regardless 
of cost? 

strongly agree    agree  undecided   disagree  strongly disagree  
 

If no, why not?.................................................................................................................. 

 

xxiv) Do you agree that transitional spaces are important in the interior design of apartments? 

 

strongly agree    agree  undecided   disagree  strongly disagree  
 

xxv) As a professional consultant which of the following elements have you used in designing apartments? 

Botanical motifs  Tree and columnar supports  Animal motifs  shells and spirals  egg, oval 

and tubular forms  organic forms  arches, vaults and domes  shapes resisting straight lines and 

right angles  Façade greening  Transitional spaces Natural materials sunlight natural 
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colors water   indigenous materials having pleasant views and vistas spatial harmony  

inside outside spaces spaciousness  Fractals in patterns  

Other…………………………………………………………………………………………. 

xxvi) Which of these elements do you think have not been considered by designers when designing 
apartments? 

Botanical motifs  Tree and columnar supports  Animal motifs  shells and spirals  egg, oval 

and tubular forms  organic forms  arches, vaults and domes  shapes resisting straight lines and 

right angles  Façade greening  Transitional spaces Natural materials sunlight natural 

colors water   indigenous materials having pleasant views and vistas spatial harmony  

inside outside spaces spaciousness  Fractals in patterns  

Other…………………………………………………………………………………………. 

 

xxvii) As an interior designer, landscape architect or architect, do you use images of nature when decorating 
the interiors? 

Yes   No  

 If no, why…………………………………………………………………………………………. 

 

xxviii) As an interior designer, landscape architect or architect, do you agree that natural materials are better 
to use as finishing than synthetic imitations of these materials? 

strongly agree    agree  undecided   disagree  strongly disagree  
 

If you disagree, why?.................................................................................................................. 

xxix) Why do apartment designs lack biomimicry influences? 

Lack of knowledge and know -how to build them                                

Expensive undertaking                                                                           

Lack of Knowledge about them from designers                                    

Clients’ restriction on building them                                                     

Being conservative with design and not taking risks from designers    
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Complex requirements by regulatory bodies or lack thereof                 

Lack of the proper modern equipment to build them                             

Other…………………………………………………………………………………………. 

xxx) As a professional consultant do you believe transitional spaces in apartments are important? 

Yes   No  

 If not, why…………………………………………………………………………………………. 

xxxi) Which of the following elements do you think are important to an occupant’s wellbeing in an 
apartment space? 

Proper sized windows to let in sunlight  

Built in Air-conditioning system to control temperature  

A fire place  

Views of distant buildings, vegetation from the occupant’s main window  

Proper artificial lighting but poor outdoor lighting  

Installation of wallpaper with organic form patterns  

Spacious rooms  

Use of synthetic imitation materials  

Use of artificial plants  

Presence of transitional spaces   

Open Kitchen  

Additional recreational facilities like gyms Patios, gardens and swimming pools  

Availability of parking space  
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xxxii) Have you ever designed transitional spaces in apartments?   

Yes   No  

Which ones? 

Colonnades  

Porches  

Foyers  

Atriums  

 Interior gardens  

xxxiii) To what degree do you agree the transitional spaces are important to the wellbeing of the user? 

strongly agree    agree  undecided   disagree  strongly disagree  

 

xxxiv) Why do you think a majority of apartments designs do not have the transitional spaces? 

Lack of knowledge and know -how to build them                                

Expensive undertaking                                                                           

Lack of Knowledge about them from designers                                    

Clients’ restriction on building them                                                     

Being conservative with design and not taking risks from designers    

Complex requirements by regulatory bodies or lack thereof                 

Lack of the proper modern equipment to build them                             

Other…………………………………………………………………………………………. 

xxxv)Have you ever advised a client to consider the natural elements to better the apartment’s design?  

Yes   No  

 If no, why…………………………………………………………………………………………. 

xxxvi)To what extent do clients influence integration of natural elements into the design of apartments? 

strongly agree    agree  undecided   disagree  strongly disagree  
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xxxvii) Which of the following elements do you think should be considered in designing landscape 
apartments? 

Botanical motifs , Tree and columnar supports , Animal motifs , shells and spirals , egg, oval 

and tubular forms , organic forms , arches, vaults and domes , shapes resisting straight lines and 

right angles , Façade greening , Transitional spaces , Natural materials , sunlight , natural 

colors , water ,  indigenous materials , having pleasant views and vistas , spatial harmony 

, inside outside spaces , spaciousness , Fractals in patterns  

Other…………………………………………………………………………………………. 

 

xxxviii) Are natural shapes and forms important in your designs of apartments? 

Not at all important    slightly important  moderately important  very important  extremely 

important  
 

If not important, why……………………………………………………. 

 
xxxix) Do you use nature or nature inspired features in your designs of apartment? 

Yes   No  

 If no, why…………………………………………………………………. 

xl) Do you allocate natural spaces for leisure in the designs of the apartments? 

Yes   No  

 If not, why…………………………………………………………………………………………. 

xli) How do you make natural light inclusive in the design of the apartment? 

Large windows                                                                  

Building orientation design to allow for maximum light  

Using bright colors                                                            
 
Other…………………………………………………………………………………………. 

 
xlii) What consideration do you take to reduce alteration of the natural environment when designing the 
apartments?  

Not destroying the indigenous trees                     

Maintaining any natural features                         
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Introduction landscapes trees shrubs and plants  
 
Other…………………………………………………………………………………………. 

 

xliii) Are there natural environmental elements that should be used to reduce noise, dust and air pollution in 
the design apartments? 

Yes    No  

 

Which ones are they?................................................................................................................... 

 

Do you see them currently being used? 

Yes    No  

 

xliv) Do you agree that observations of these elements are important for designing apartments?  

 

Emphasize on the landscape features  

Not at all Important    slightly Important  moderately important  very important  extremely 

important  
 

Taking advantage of biometrical conditions; correct sunlight orientation, air and wind direction  

Not at all Important    slightly Important  moderately important  very important  extremely 

important  
 

Use of indigenous materials  

Not at all Important    slightly Important  moderately important  very important  extremely 

important  
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Integrating apartment with a natural feature e.g., hill, river slope  

Not at all Important    slightly Important  moderately important  very important  extremely 

important  
 

Having outdoor spaces for apartments patios gardens roof gardens and pot plants and vegetation  

Not at all Important    slightly Important  moderately important  very important  extremely 

important  
 

Proper window sizes for natural lighting and ventilation for occupants 

Not at all Important    slightly Important  moderately important  very important  extremely 

important  
 
Use of the natural environment for ventilation regulation of temperature in apartments 

Not at all Important    slightly Important  moderately important  very important  extremely 

important  
 

Presence of well-maintained natural vegetation in the apartment compound? 

Not at all Important    slightly Important  moderately important  very important  extremely 

important  
 

Proper spacing out of apartment buildings to allow sunlight and proper ventilation for occupants 

Not at all Important    slightly Important  moderately important  very important  extremely 

important  
 

Spacious interior and exterior spaces for occupants in apartments 

Not at all Important    slightly Important  moderately important  very important  extremely 

important  
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Proper waste management in apartments and proper upkeep of natural environment 

Not at all Important    slightly Important  moderately important  very important  extremely 

important  
 

Presence of leisure amenities lawns swimming pools patios etc. and additional spaces for parking 

Not at all Important    slightly Important  moderately important  very important  extremely 

important  
 

Proper artificial lighting 

Not at all Important    slightly Important  moderately important  very important  extremely 

important  
 

What other elements do you believe are important?.................................................................. 
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