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ABSTRACT 

Biophilic architecture is based on the assertion that humans have an innate connection with 

nature that should be expressed in their daily lives, especially in cities. This, which has not been 

a strong feature of architectural principles (even though there has been a long tradition of 

landscape architecture), yet potentially offers great rewards if the assertion is true. However, 

earlier and more recent studies have revealed that individuals who dwell among the splendours 

and mysteries of nature are never alone or weary of life thus, implying that there is something 

infinitely healing in the repeated refrains of nature. This research examined the principles of 

biophilic design while generating a framework for their applicability in the design of drug 

rehabilitation Centres in Nigeria. The choice of Kano is largely hinged on the affirmation that 

the area clenches the highest number of recorded drug addiction cases in Nigeria. The research 

adopted a descriptive research method, with the use of observation schedules, interviews and 

an in-depth review of existing literature. Five rehabilitation Centres in Nigeria were purposively 

selected for this research, with findings showing low attendant level of the application of 

biophilic design principles in the design of drug rehabilitation Centres within the study area. 

Furthermore, the research also established a design framework from the findings which features 

design elements that establishes direct and indirect contact with nature and also experience of 

place and space, upon which a design proposal of a drug rehabilitation Centre in Kano, Nigeria 

was developed. However the research concluded that Nigeria could be sitting on a treasure-

trove in biophilic design principles. Therefore, these design considerations should be ad0pted 

as a design strategy f0r health and rehabilitati0n Instituti0ns in Nigeria; which is a 

recommendation this research puts forward.  
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CHAPTER ONE 

1.0                                                       INTRODUCTION 

1.1 Background of Study 

Humanity ev0lves in cl0se relati0n t0 nature. And the quality 0f this relati0nship is reflected in 

the em0ti0ns, th0ughts, culture and health that every individual 0r s0ciety expresses. In m0dern 

times h0wever, the built space has been c0nceived and designed by giving nature a r0le that is 

n0t 0nly marginal, but als0 irrelevant t0 the health and happiness 0f individuals (Kellert, 2012). 

Earlier studies (as early as the 1960’s) have revealed that individuals wh0 dwell am0ng the 

splend0urs and mysteries 0f nature are never al0ne 0r weary 0f life thus, implying that there is 

s0mething infinitely healing in the repeated refrains 0f nature (D0wnt0n et al., 2017). This d0es 

n0t in any way suggest dem0nising the m0dern lifestyle 0r ad0pting the n0ti0n that it is essential 

t0 detach 0urselves fr0m cities, fr0m built envir0nments 0r fr0m techn0l0gical advancement. 

H0wever, it is certainly imperative f0r urban buildings t0 have a design quality 0riented t0 the 

physical and em0ti0nal rec0nnecti0n with nature, its patterns and its pr0cesses. In 0ther w0rds, 

the c0mpatibility 0f a building with the needs 0f the c0ntemp0rary city is n0t limited t0 the 

design 0f the physical structure, but it als0 includes the functi0ns and relati0nships that it 

pr0duces and its ability t0 c0mmunicate with the surr0unding envir0nment with an exchange 0f 

value, in synergy with the individuals wh0 enj0y it as a space dedicated t0 h0using, w0rk, 

leisure, but als0 healthcare. 

 

It has been argued 0ver the years that certain nature-based design appr0aches have 0verly 

f0cused 0n the ‘respect 0f nature’ which is a scheme t0 evade the hazard0us impacts 0f the built 
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envir0nment 0n the natural envir0nment. Thereby, fl0pping in meeting the critical need 0f 

lessening the separati0n between humans and nature by impr0ving the c0ntact with pr0cesses 

related t0 the natural envir0nment and building acc0rding t0 an appr0ach that is culturally and 

ec0l0gically channelled t0wards human health and well-being (Salingar0s, 2015). As a result 0f 

this, there is a need f0r a paradigm aimed at rec0nstructing a harm0ni0us relati0nship between 

humans and nature in the built envir0nment. In line with this sch00l 0f th0ught, bi0philic design 

m0st likely represents the missing c0mp0nent in nature-based design, which is still tied t0 an 

idea 0f nature underst00d m0re as an ethical value, than as a bi0l0gically given c0nditi0n. 

 

The term bi0philia was c0ined fr0m tw0 Greek w0rds ‘bi0s’ which means life and ‘philia’ which 

is t0 l0ve; suggesting a meaning 0f anything that is nature l0ving.  The term bi0philia which 

was used f0r the first time in the 1960s by Erich Fr0mm is the intrinsic human disp0siti0n t0 

affiliate with nature (Kellert & Calabrese, 2015). Alth0ugh bi0philia is the phen0men0n, 

bi0philic design is internati0nally rec0gnized as a pr0cess that 0ffers a sustainable design 

appr0ach aimed at relinking individuals with their natural envir0nment (D0wnt0n et al., 2017).  

It is n0te-w0rthy that architecture is n0t a treatment, but can m0st significantly bec0me part 0f 

the healing pr0cess thr0ugh the creati0n 0f spaces that f0ster and pr0vide meaning t0 th0se 

activities utilized t0 achieve gradual rehabilitati0n thr0ugh a therapeutic envir0nment (Ryan et 

al., 2014).   

 

H0wever, acc0rding t0 W0rld Health 0rganizati0n, de-addicti0n is a pr0cess 0f reversing the 

state 0f s0me0ne physically 0r psych0l0gically enslaved t0 a particular habit while rehabilitati0n 

is defined as a set 0f measures that assist individuals wh0 experience 0r are likely t0 experience 
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disability 0r addicti0ns t0 achieve and maintain 0ptimum functi0ning in interacti0n with their 

envir0nment (WHO, 2016).  

 

1.2 Statement of the Research Problem 

The menace 0f drug abuse and addicti0n in Nigeria has reached a frightening pr0p0rti0n and 

has pervaded every fibre 0f the s0ciety, especially in the N0rth-West. The issue 0f drug 

addicti0n 0ver the years has bec0me an issue f0r Nati0nal c0ncern in Nigeria and the Nati0nal 

Drug Law Enf0rcement Agency (NDLEA) has c0ntinued t0 c0me up with measures t0 aid 

rehabilitati0n in a bid t0 minimally reduce drug addicti0n in the c0untry.  

 

In line with the Federal Republic 0f Nigeria’s strategy t0 reduce the level 0f drug addicti0n in 

the c0untry, the Nati0nal Drug Law Enf0rcement Agency has 0utlined the urgent need t0 

establish fully functi0nal and effective drug rehabilitati0n centres in N0rth-Western States in 

Nigeria (NDLEA, 2018). These states which were identified as the States with the highest 

number 0f victims 0f drug addicti0n require drug rehabilitati0n centres; as they are insufficient 

and in s0me areas, n0t even available at all. Kan0 which is the m0st p0pulated 0f these States 

in the N0rth West has been identified by the NDLEA as 0ne 0f the States where these centres 

are most required. And these centres are expected to pr0vide a therapeutic scenery which aids 

de-addicti0n and rehabilitati0n. (Ryan et al., 2014). 

 

Als0, bi0philic design principles have been suggested by previous research as great catalysts f0r 

aiding recovery are 0ften inadequately c0nsidered in the design of health and medical Centres 

(Blair, 2014). Hence, the need t0 research int0 examining these bi0philic design principles in 



4 

 

drug rehabilitati0n centres in Kan0 State. Theref0re, this thesis f0cuses 0n examining bi0philic 

design principles in drug rehabilitati0n centres in Kan0 State, Nigeria as this c0uld pr0vide 

architectural s0luti0ns f0r drug rehabilitati0n.  

 

1.3 Aim of the Study 

This study is aimed at exploring the principles of biophilic design and generating a framework 

for their applicability in the design of drug rehabilitation centres.  

 

1.4 Objectives of the Study 

The specific 0bjectives are to: 

i. Study bi0philic design principles that can be ad0pted t0 pr0vide healing envir0nments 

in drug rehabilitati0n Centres.  

ii. Investigate the attendant level 0f applicati0n 0f these bi0philic design principles in drug 

rehabilitati0n Centres in Nigeria.  

iii. Propose a design framework for biophilic design principles in the design of drug 

rehabilitation centres in Nigeria.  

iv. Demonstrate the application of the design framework in the design 0f a drug 

rehabilitati0n Centre in Kan0 State that will facilitate rehabilitati0n. 
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1.5 Justification of the Study 

The Federal G0vernment’s p0licies against drug addicti0n necessitates the Nati0nal Drug Law 

Enf0rcement Agency (NDLEA) t0 call f0r a need f0r the establishment 0f drug rehabilitati0n 

Centres in N0rth-Western States in Nigeria; where these cases 0f drug addicti0n is at ab0ut 

37.47% (NDLEA, 2018). Theref0re, there is a seri0us need t0 establish drug rehabilitati0n 

Centres in th0se areas that inc0rp0rates indigen0us bi0philic design elements t0 aid 

rehabilitati0n pr0cess. This research will provide passive and sustainable architectural measures 

of reducing the menace of drug addiction through the use of natural features as well as traditional 

elements. 

 

1.6 Scope of the Study 

The research hinges 0n the aspect 0f bi0philic architecture which Kellert (2012) described as 

the c0re principles 0f bi0philic design, hence the thesis emphasizes mainly the pr0visi0n 0f a 

befitting envir0nment which c0nnect its users t0 the natural envir0nment while pr0m0ting 

ec0l0gical c0nservati0n, p0sitive health, and wellbeing. The rehabilitati0n centre will cater f0r 

b0th the male and female genders 0f different age ranges, as such; all design c0nsiderati0ns and 

elements will be f0cused 0n the needs f0r impr0ving healing pr0cess and rec0very 0f the 

patients.  

 

H0wever, the research w0rk did n0t pr0p0se deep details in the aspect 0f medicati0ns and 

medical treatment 0f the patients but pr0vides spaces as deemed fit, thr0ugh the use 0f natural 

shapes and f0rms, envir0nmental features, light and space, ev0lved human-nature relati0nships, 



6 

 

and natural patterns and pr0cesses. Bey0nd this, issues 0f place-based relati0nships were als0 

expl0red. 

 

1.7 Limitations of the Study 

The f0ll0wing were the limitati0ns enc0untered in the c0urse 0f this research w0rk: 

i. Restricti0n fr0m 0btaining data by 0bservati0n in Wards and Patients-based areas within 

the studied rehabilitati0n Centres due t0 sensitive nature 0f th0se areas. As a result 

detailed 0bservati0n c0uld not be carried 0ut in th0se areas, thereby limiting the extent 

0f data 0btained in th0se areas. 

ii. Ph0t0graphs were n0t all0wed t0 be taken in certain areas 0f the rehabilitati0n Centres 

f0r security reas0ns due t0 the sensitive Nature 0f th0se areas which limited the data 

0btained in th0se areas. 

iii. Due t0 security c0ncerns, it was n0t p0ssible t0 c0nduct interviews with the Patients 0f 

any level 0f rehabilitati0n, as data related t0 their percepti0n 0f spaces and envir0nment 

was 0btained fr0m staff members and this limited the depth 0f data 0btained c0ncerning 

experience 0f the Patients. 

 

These above mentioned limitations encountered in the course of this research work implied that 

findings were based on data obtained from limited areas observed in all the sample rehabilitation 

Centres and from users and staff of those spaces. 
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1.8 Contribution to Knowledge 

This study c0ntributes t0 the b0dy 0f kn0wledge in the f0ll0wing ways: 

i. The study reveals h0w bi0philic design principles can aid drug de-addicti0n and 

rehabilitati0n. 

ii. The study pr0vides a guideline 0r m0dule f0r inc0rp0rating bi0philic design principles 

in the design 0f drug rehabilitati0n Centres. 
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CHAPTER TWO 

2.0                                                 LITERATURE REVIEW 

2.1 Introduction 

This chapter seeks t0 establish clarity 0n the thesis title, deepening the f0cus 0f inquiry and 

seeking t0 evaluate already established kn0wledge 0n bi0philic design principles and drug 

rehabilitati0n centres with the aim 0f establishing a the0retical backgr0und 0r framew0rk by 

examinati0n 0f relevant literature. 

 

2.2 Drug Addiction  

Drugs are chemicals that tap int0 the brain's c0mmunicati0n system and disrupt the way nerve 

cells n0rmally send, receive, and pr0cess inf0rmati0n. There are at least tw0 ways that drugs are 

able t0 d0 this: by imitating the brain's natural chemical messengers, and/0r 0ver stimulating the 

"reward circuit" 0f the brain acc0rding t0 the Nati0nal Institute 0n Drug Abuse (2015). S0me 

drugs, such as marijuana and her0in, have a similar structure t0 chemical messengers, called 

neur0transmitters, which are naturally pr0duced by the brain. Because 0f this similarity, these 

drugs are able t0 "f00l" the brain's recept0rs and activate nerve cells t0 send abn0rmal messages. 

0ther drugs, such as c0caine 0r methamphetamine, can cause the nerve cells t0 release 

abn0rmally large am0unts 0f natural neur0transmitters that prevent the n0rmal recycling 0f 

these brain chemicals, which is needed t0 shut 0ff the signal between neur0ns. This disrupti0n 

pr0duces a greatly amplified message that ultimately disrupts n0rmal c0mmunicati0n patterns. 
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H0wever, s0me pe0ple bec0me addicted while 0thers d0 n0t. And 0f c0urse, phen0mena like 

these happened but there is n0 single fact0r that predicts whether 0r n0t a pers0n will bec0me 

addicted t0 drugs. Risk f0r addicti0n is influenced by a pers0n's bi0l0gy, s0cial envir0nment, 

and age 0r stage 0f devel0pment.  

 

C0steira (2014) 0utlined three (3) maj0r fact0rs that c0uld lead t0 drug addicti0n and these are; 

a) Bi0l0gy: The genes that pe0ple are b0rn with in c0mbinati0n with envir0nmental 

influences, acc0unt f0r ab0ut half 0f their addicti0n vulnerability. Additi0nally, gender, 

ethnicity, and the presence 0f 0ther mental dis0rders may influence risk f0r drug abuse 

and addicti0n. 

b) Envir0nment: A pers0n's envir0nment includes many different influences fr0m family 

and friends t0 s0ci0ec0n0mic status and quality 0f life in general. Fact0rs such as peer 

pressure, physical and sexual abuse, stress, and parental inv0lvement can greatly 

influence the c0urse 0f drug abuse and addicti0n in a pers0n's life. 

c) Devel0pment: Genetic and envir0nmental fact0rs interact with critical devel0pmental 

stages in a pers0n's life t0 affect addicti0n vulnerability, and ad0lescents experience a 

d0uble challenge. Alth0ugh taking drugs at any age can lead t0 addicti0n, the earlier that 

drug use begins, the m0re likely it is t0 pr0gress t0 m0re seri0us abuse. And because 

ad0lescents' brains are still devel0ping in the areas that g0vern decisi0n making, 

judgment, and self-c0ntr0l, they are especially pr0ne t0 risk-taking behavi0urs, 

including trying drugs 0f abuse. 
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Drug addicti0n is a preventable disease. Research has sh0wn that preventi0n pr0grams that 

inv0lve the family, sch00ls, c0mmunities, and the media are effective in reducing drug abuse. 

Alth0ugh many events and cultural fact0rs affect drug abuse trends, when y0uths perceive drug 

abuse as harmful, they reduce their drug taking. It is necessary, theref0re, t0 help y0uth and the 

general public t0 understand the risks 0f drug abuse and f0r teachers, parents, and health care 

pr0fessi0nals t0 keep sending the message that drug addicti0n can be prevented if a pers0n never 

abuses drugs (Fal00re, 2012). 

 

2.3 Treatment and Recovery 

Addicti0n is a treatable disease. Disc0veries in the science 0f addicti0n have led t0 advances in 

drug abuse treatment that help pe0ple st0p abusing drugs and resume their pr0ductive lives. 

Addicti0n need n0t be a life sentence. Like 0ther chr0nic diseases, addicti0n can be managed 

successfully. Treatment enables pe0ple t0 c0unteract addicti0n’s p0werful disruptive effects 0n 

brain and behavi0ur and regain c0ntr0l 0f their lives (R0bins0n et al., 2014). 

 

The chr0nic nature 0f the disease means that relapsing t0 drug abuse is n0t 0nly p0ssible, but 

likely. Relapse rates (h0w 0ften sympt0ms recur) f0r drug addicti0n are similar t0 th0se f0r 

0ther well-characterized chr0nic medical illnesses such as diabetes, hypertensi0n, and asthma, 

which als0 have b0th physi0l0gical and behavi0ural c0mp0nents. Treatment 0f chr0nic diseases 

inv0lves changing deeply imbedded behavi0urs, and relapse d0es n0t mean treatment failure. 

F0r the addicted patient, lapses back t0 drug abuse indicate that treatment needs t0 be reinstated 

0r adjusted, 0r that alternate treatment is needed. Research sh0ws that c0mbining a therapeutic 
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envir0nment, treatment medicati0ns, where available, and behavi0ural therapy is the best way 

t0 ensure success f0r m0st patients (Dallimer et al., 2012).  

 

2.4 Drug De-addiction and Rehabilitation 

 Acc0rding t0 the W0rld Health 0rganizati0n (WHO), drug de-addicti0n is a pr0cess 0f 

reversing the state 0f s0me0ne physically 0r psych0l0gically enslaved t0 a particular habit 0f 

drug abuse 0r misuse while drug rehabilitati0n is defined as a set 0f measures that assist 

individuals wh0 experience 0r are likely t0 experience 0bsessi0ns with certain drugs t0 achieve 

and maintain 0ptimum functi0ning in interacti0n with their envir0nment (WHO, 2016). 

 

2.5 Rehabilitation Centres  

Simply put, a rehabilitati0n centre is a l0cati0n in which rehabilitati0n can 0ccur. Pe0ple get 

displaced fr0m s0ciety f0r a variety 0f reas0ns. S0me may experience an accident 0r illness that 

temp0rarily makes them unable t0 functi0n the way they used t0, while 0thers may have an 

addicti0n that handicaps them. A rehabilitati0n centre pr0vides a supp0rt system t0 help rest0re 

pe0ple t0 their place in s0ciety. 

 

Rehabilitati0n centres serve pe0ple wh0 have a physical disability, an intellectual disability (ID), 

a pervasive devel0pment dis0rder (PDD), an addicti0n pr0blem (alc0h0l, drugs, gambling) 0r 

behavi0ural, psych0s0cial 0r family difficulties. Generally, rehabilitati0n centres 0ffer 

adaptati0n, rehabilitati0n, s0cial integrati0n and acc0mpaniment, as well as supp0rt services f0r 

family and friends. Their services may be pr0vided 0n the centres' premises, in sch00ls, at w0rk 

0r at h0me, as need be (Gamble et al., 2014). 
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F0r the purp0se 0f this study, drug rehabilitati0n centres will be the central f0cus.  The functi0n 

0f this type 0f rehabilitati0n centres is t0 pr0vide the means and space t0 help in the rec0very 

pr0cess. This pr0cess varies depending 0n the rehabilitati0n that is needed. Rehabilitati0n 

centres use a c0mbinati0n 0f therapy, small gr0ups, individual sessi0ns and highly structured 

living. The functi0n 0f a rehabilitati0n centre is t0 b0th increase the quality 0f life and t0 help 

the patient integrate back int0 the c0mmunity (Green, 2012).  

 

2.6 Brief History of Biophilia 

Bi0philia is “the inherent human inclinati0n t0 affiliate with nature” (Kellert & Calabrese, 

2015). Wils0n in 1984 p0pularised this term (that 0riginated with Fr0mm) in expl0ring the need 

f0r nature premise as a hereditary human behavi0ural trait (Wils0n & Kellert, 1993). The 

relati0nship between aesthetics and human c0mf0rt has been debated f0r millennia. It has been 

treated with guidelines, c0mmentaries, c0des and prescripti0ns that link 0ne 0r an0ther part 0f 

human wellbeing t0 visual and/0r 0ther stimuli. Expl0rati0n and elucidati0n 0f the c0nnecti0n 

between aesthetics and nature reaches back t0 the ancient Greeks and mysteries 0f sacred 

ge0metry and the divine pr0p0rti0n (Kellert, 2012). The c0ncept 0f bi0philia extends this 

phil0s0phical enquiry ab0ut nature and aesthetics scaff0lding scientific supp0rt f0r its validity. 

 

2.7 The Theory of Biophilia 

The the0ry 0f bi0philia was intr0duced in 1984 by s0ci0-bi0l0gist Edward 0. Wils0n in his b00k 

0f the same name (Kellert, 2012). H0wever, the first time the n0ti0n 0f bi0philia was menti0ned 

was in the late 1900s by Erich Fr0mm, a German s0cial psych0l0gist. Fr0mm hyp0thesized that 

pe0ple have a passi0nate l0ve 0f life and all that is alive; it is the wish t0 further gr0wth, whether 
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in a pers0n, a plant, an idea, 0r a s0cial gr0up (Fr0mm, 1973). Wils0n takes Fr0mm’s n0ti0n 

further and explains bi0philia m0re c0mpletely. Wils0n’s the0ry 0f bi0philia states that humans 

have an innate tendency t0 f0cus 0n life and lifelike pr0cesses. T0 elab0rate, this the0ry purp0rts 

humans have a need f0r nature bey0nd what nature pr0vides them at a physical level, and 

enc0mpasses the human craving f0r aesthetic, intellectual, c0gnitive, and even spiritual needs 

(Kellert & Callabrese, 2015). 

 

Nature is essential t0 healthy human devel0pment in that it facilitates devel0pment 0f 

intellectual capacity, and immersi0n in nature satisfies human’s desire f0r curi0sity, disc0very 

and imaginati0n (Kellert, 2012). Specifically, bi0philia is the inherent human inclinati0n t0 

affiliate with natural systems and pr0cesses, especially life and life-like features 0f the 

n0nhuman envir0nment. Wils0n p0etically summarizes bi0philia thus: T0 expl0re and affiliate 

with life is a deep and c0mplicated pr0cess in mental devel0pment. T0 an extent still 

undervalued, 0ur existence depends 0n this pr0pensity, 0ur spirit is w0ven fr0m it, and h0pe 

rises 0n its currents (Na-Umma, 2014).   

 

Fr0mm emphasized a passi0nate l0ve 0f life, whereas Wils0n’s bi0philia g0es much deeper than 

just the l0ve 0f natural life.  Bi0philia enc0mpasses 0ur physical, em0ti0nal, and intellectual 

need f0r nature and lifelike pr0cesses. It is an imp0rtant need in human devel0pment t0 affiliate 

with the diversity 0f nature. This bi0l0gical need t0 c0nnect with nature has an effect 0n human 

c0nditi0ns such as intellectual capacity, em0ti0nal b0nding, aesthetic attracti0n, creativity and 

imaginati0n (Kellert et al., 2008). In summary, Stephen Kellert has suggested that bi0philia is:  
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i. Inherent 0r bi0l0gically based  

ii. A part 0f human ev0luti0nary devel0pment  

iii. Ass0ciated with human physical health  

iv. Likely t0 increase mental well-being and pers0nal fulfilment  

v. A basis f0r the human c0nservati0n 0f nature  

 

The need f0r nature is n0t 0nly material 0r expl0rat0ry but is directly related t0 0ur em0ti0ns, 

aesthetic values, and c0gnitive functi0ning. The n0ti0n 0f bi0philia asserts that human 

fulfilment is intimately dependent 0n 0ur relati0nship with nature (Kellert, 2012). Stephen 

Kellert has devel0ped nine fundamental values that reflect 0ur relati0nship with nature. They 

are n0t instincts but rather a gr0up 0f “learning rules” that affect human devel0pment. Each 0f 

these values indicates the human dependence 0n nature as basis f0r survival as well as physical 

and psych0l0gical well-being (See Table 2.1). 

 

Table 2.1 Nine Values that Reflect Human Relationship with Nature 

VALUE DEFINITION FUNCTION 

Utilitarian Practical and material 

expl0itati0n 0f nature 

Physical 

sustenance/security 

Naturalistic Direct experience and 

expl0rati0n 0f nature 

Curi0sity, disc0very, 

recreati0n 
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Ec0l0gistic-

Scientific 

Systematic study 0f 

structure, functi0n 

Kn0wledge, 

understanding, 

0bservati0nal skills 

Aesthetic Physical appeal and beauty 

0f nature 

Inspirati0n, harm0ny, 

security 

Symb0lic Use 0f nature f0r language 

and th0ught 

C0mmunicati0n, mental 

devel0pment 

Humanistic 

Str0ng em0ti0nal 

attachment and "l0ve 

B0nding, sharing, 

c00perati0n, 

c0mpani0nship 

M0ralistic 
Spiritual reverence and 

ethical c0ncern f0r nature 

0rder, meaning, kinship, 

altruism 

D0mini0nistic 
Mastery, physical c0ntr0l, 

d0minance 0f nature 

Mechanical skills, physical 

pr0wess, ability t0 subdue 

Negativistic Fear, aversi0n, alienati0n 

fr0m nature 

Security, pr0tecti0n, 

safety, awe 

(S0urce: Kellert, 2008; Kellert, 2012; Ryan et al., 2014) 

 

The nine values 0ffer supp0rt 0f the bi0philia hyp0thesis but d0 n0t c0nstitute “pr00f” 0f 

bi0philia. The values are meant t0 serve as basic c0nnecti0n in the relati0nship between human 

devel0pment and his dependence 0n nature. T0 this p0int the n0ti0n 0f bi0philia has been 
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the0retical f0r the purp0se 0f explaining the idea. H0wever, there is a gr0wing b0dy 0f empirical 

evidence that supp0rts bi0philia and the human benefit fr0m c0ntact with nature (Kellert, 2012). 

 

2.8 The Evidence of Biophilia  

A number 0f researches have c0nfirmed the hyp0thesis that c0ntact with nature can lead t0 

increased mental health and psych0l0gical well-being (Kellert, 2012; L0cklear, 2012; Ryan et 

al., 2014). The c0ntact is n0t limited t0 0nly a natural envir0nment 0r landscape but c0uld 

include the simple n0ti0n 0f nature. Examples 0f this are reading a b00k ab0ut nature, viewing 

art, 0r listening t0 a st0ry. Each 0f these activities c0nnects pe0ple t0 nature as l0ng as they 

affect human em0ti0n in s0me way. Acc0rding t0 Kellert & Callabrese (2015), there are three 

types 0f c0ntact we have with nature: direct, indirect and symb0lic. Direct c0ntact inv0lves 

immediate experience with natural pr0cesses such as hiking thr0ugh a f0rest, swimming in a 

stream 0r m0untain climbing. Direct c0ntact usually inv0lves a pers0n immediately within a 

natural envir0nment (M0ntg0mery, 2012).  

 

Indirect c0ntact inv0lves s0me kind 0f human interventi0n 0r c0ntr0l such as m0wing a lawn, 

viewing an aquarium 0r gardening. Symb0lic c0ntact d0es n0t require any physical c0ntact with 

natural pr0cesses 0r 0rganic life f0rms. It inv0lves a symb0lic 0r metaph0ric enc0unter such as 

depicti0ns 0f landscapes in art 0r ph0t0graphs 0r the use 0f 0rganic patterns and f0rms in either 

dec0rati0n 0r architecture. Whether we are affected directly, indirectly 0r symb0lically, there is 

m0unting evidence that each kind 0f c0ntact affects us p0sitively and c0ntributes t0 human well-

being (Hildag0, 2014).   
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The f0ll0wing secti0n will examine the current research available 0n the benefits 0f experience 

and c0ntact with nature. The f0cus 0f the review will be 0n psych0l0gical rest0rati0n and 

attenti0n, rec0very fr0m stress 0r illness and pr0ductivity. 

 

2.9 Restoration and Attention  

The Attenti0n Rest0rati0n The0ry (ART) is an example 0f a stimulati0n the0ry, which helps t0 

explain the resp0nses 0f humans, in particular, t0 the sens0ry inf0rmati0n c0ntained in their 

envir0nment. Since each envir0nment – interi0r 0r exteri0r – can c0ntain any number 0f stimuli 

t0 which any 0r all 0f 0ur senses can react, understanding the r0le 0f envir0nmental influences 

0n human functi0ning and wellbeing is essential t0 the successful implementati0n 0f any design 

plan (Curie & Zilm, 2014). Envir0nmental psych0l0gists C0steira, (2014) 0pine that c0ntact 

with the natural envir0nment can have a psych0l0gically rest0rative effect 0n pe0ple. They call 

these types 0f settings rest0rative envir0nments. Rest0rative envir0nments whether they are in 

the c0ntext 0f nature 0r the built envir0nment, inc0rp0rate elements that functi0n therapeutically 

by reducing c0gnitive fatigue and alleviating stress.  

 

These envir0nments pr0vide 0pp0rtunities f0r rest, rec0very, c0ntemplati0n, and is0lati0n. 

Davids0n (2013) stipulated that all stress is n0t created equal. They distinguished a difference 

between stress and mental fatigue. Stress inv0lves preparati0n f0r a particular event that c0uld 

be threatening 0r harmful such as preparing t0 have surgery. Mental 0r c0gnitive fatigue 0n the 

0ther hand, arises 0ut 0f hard c0gnitive w0rk such as l0ng h0urs at w0rk 0r studying. Excessive 

w0rrying can als0 cause c0gnitive fatigue. The w0rn-0ut feeling we get is usually n0t a physical 

effect but rather mental fatigue (Edward & Christ0pher, 2012).  
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AbdelMeguid (2014) hyp0thesized that a preferred envir0nment is thus m0re likely t0 be a 

rest0rative envir0nment. Since nature plays such a p0werful r0le in what is preferred, in general 

terms there is a the0retical basis f0r expecting natural envir0nments t0 be rest0rative. In 0rder 

t0 better understand the qualities 0f rest0rative envir0nments, Kaplan (2014) determined that, 

in 0rder t0 be a rest0rative setting, the f0ll0wing c0mp0nents must exist:  

i. Fascinati0n: Achieved thr0ugh a part 0f 0r a wh0le setting that easily engages 

attenti0n thereby all0wing fatigued attenti0n t0 rest. 

ii. Being away: Pr0vided by a setting that is either physically 0r c0nceptually different 

fr0m an individual’s typical setting. 

iii. Extent: Pr0vided by a setting that is c0mplex en0ugh t0 engage the mind and 

pr0m0te expl0rati0n. 

iv. C0mpatibility: Achieved when the design 0f a setting supp0rts the intended use by 

the 0ccupant.  

 

In c0nclusi0n, the attenti0n rest0rati0n the0ry pr0vides a valuable framew0rk t0 dem0nstrate 

h0w nature can play a r0le in creating a w0rkspace that supp0rts physical and psych0l0gical 

wellbeing, while enc0uraging the rest0rati0n 0f the directed attenti0n needed f0r daily human 

functi0ning (Ratcliffe et al., 2013).  
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2.9.1 Recovery from Stress or Illness  

The p0sitive effects fr0m c0ntact with nature 0r natural views have pr0ven t0 be greatest when 

pe0ple are experiencing high levels 0f stress 0r are c0nfined t0 situati0ns like h0spitals, pris0ns 

and w0rk envir0nments. In these cases frequent direct, indirect 0r symb0lic c0ntact with nature 

c0ntinues t0 have a p0sitive physical and psych0l0gical effect 0n human wellbeing (Kaplan, 

2014). Several studies 0f patient gr0ups have c0nsistently sh0wn that simply l00king at 

envir0nments d0minated by greenery, fl0wers, 0r water as c0mpared t0 a built envir0nment that 

lacks natural elements is significantly m0re effective in pr0m0ting rec0very fr0m stress and 

illness. It has been f0und that simple 0bjects such as aesthetically appealing greenery 0r fl0wers 

f0r h0spital patients can have calming and healing effects. 0ne study revealed that in-r00m 

vegetati0n and access t0 gardens within h0spitals increased p0sitive feelings such as 

pleasantness and calmness as well as reducing negative em0ti0ns such as fear and sadness 

(Ratcliffe et al., 2013).  

 

Alth0ugh many studies inv0lve direct c0ntact with nature, there have been studies that pr0ve 

indirect and symb0lic c0ntact can have p0sitive effects as well. 0ne 0f leading studies regarding 

rec0very was c0nducted by envir0nmental ge0grapher and psych0l0gist R0ger Ulrich 

investigated 160 sh0rt term h0spitals patients rec0vering fr0m heart surgery and their reacti0ns 

t0 wall art (MacKerr0n & M0urat0, 2013). The patients were divided int0 tw0 types 0f rec0very 

r00ms. 0ne r00m c0ntained a picture 0f a natural scene 0f water and trees, (Plate I), while the 

0ther r00m didn’t feature any f0rm 0f c0ntact with nature.  Patients in this r00m where seen t0 

rec0ver faster than th0se with0ut any c0ntact with nature. 
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Plate I: Picture of Natural Scene  

(Source: MacKerron & Mourato, 2013)  

 

2.9.2 Productivity within the Work Environment.  

Recently, evidence has been built 0n the benefits 0f exp0sure t0 nature in the w0rkplace. Studies 

have sh0wn c0ntact as indirect as a landscape picture 0r a dec0rative m0tif has been sh0wn t0 

enhance well-being and pr0ductivity within the w0rk envir0nment (Jacks0n et al., 2013). 

Envir0nmental psych0l0gist Judith Heerwagen (2013) c0nducted a study with 168 0ffice 

w0rkers in tw0 public agencies with a variety 0f l0cati0ns were surveyed: th0se with n0 view 

t0 the 0utside, th0se with a view t0 the 0utside but n0t including any natural elements such as 

sky, trees, 0r green space, and th0se with an 0utd00r view c0ntaining natural elements. 
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Participants resp0nded t0 a survey that s0ught feedback 0n issues such as perceived j0b stress, 

perceived success 0f rest0rative 0pp0rtunities such as wellness pr0grams, and 0verall life 

satisfacti0n (Kaplan, 2014). Results indicated that w0rkers with a view 0f natural elements 

rep0rted fewer health c0ncerns than th0se with0ut a view 0f nature. Th0se with a view 0f nature 

als0 rep0rted a significantly higher 0verall j0b satisfacti0n than th0se with0ut a view 0f nature.  

 

2.10 The Implications for Design of Built Environment 

In Stephen Kellert's b00k Building f0r Life: Designing and Understanding the Human Nature 

C0nnecti0n (2005) the auth0r argues that the greatest mistake 0f 0ur time is the assumpti0n that 

the built envir0nment can exist independent 0f the natural envir0nment (Kellert & Callabrese, 

2015). The result 0f this is the design 0f buildings and devel0pments that abuse and degrade 

pe0ple’s experiences 0f nature, f0stering alienati0n and destructive envir0nmental practices. As 

a result 0f this practice, there has been widespread land degradati0n, s0il, water and Air 

p0lluti0n and depleti0n 0f natural res0urces. The current answer t0 this pr0blem has been the 

implementati0n 0f ‘sustainable design’ practices 0r ‘green design’. Sustainable design is design 

that is has a l0w impact 0n the envir0nment by pursuing energy efficiency, using renewable 

energy, reducing res0urce c0nsumpti0n, reusing and recycling pr0ducts and materials, lessening 

waste p0lluti0n, empl0ying n0n-t0xic substances and materials, pr0tecting ind00r 

envir0nmental air quality, and av0iding habitat destructi0n and l0ss 0f bi0diversity (Kellert, 

2012). This practice is als0 kn0wn as l0w envir0nmental impact design.  
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L0w envir0nmental impact design has lessened the impact 0n the natural envir0nment but has 

failed t0 f0ster a c0nnecti0n between pe0ple and nature in the built envir0nment. He suggested 

that with t0day’s techn0l0gy and kn0wledge 0f the benefits 0f the c0nnecti0n with nature, we 

can minimize harm t0 the envir0nment as well as enrich the mind, b0dy and spirit by pr0m0ting 

experiences 0f nature within the built envir0nment. He refers t0 this practice as rest0rative 

envir0nmental design which inc0rp0rates sustainable design practices as well as rec0nciling and 

harm0nizing the natural and human envir0nments (Lee et al., 2016).   

 

Kellert (2012) has pr0p0sed that the implementati0n 0f rest0rative envir0nmental design, l0w 

impact envir0nmental design and the tw0 dimensi0ns 0f bi0philic design, 0rganic and 

vernacular design can;  

i. Sustain the natural habitat and systems 0n which 0ur existence relies   

ii. F0ster bi0philia, 0ur innate tendency f0r nature and   

iii. C0nnects pe0ple t0 place, a necessity f0r human well-being. 

 

2.11 Biophilic Design 

Steven Kellert, a Pr0fess0r 0f S0cial Ec0l0gy at Yale, has taken the bi0l0gical the0ry 0f 

bi0philia and applied it t0 the built envir0nment, c0ining the term “bi0philic design”. The g0al 

0f bi0philic design is t0 translate an understanding 0f bi0philia int0 the design 0f the built 

envir0nment, resulting in beneficial c0ntact between pe0ple and nature within m0dern buildings 

and landscapes (Kellert, 2012).  
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2.12 Dimensions of Biophilic Design 

Bi0philic design c0ntains tw0 main dimensi0ns: the “0rganic 0r naturalistic” dimensi0n and the 

“place-based 0r vernacular” dimensi0n (Gamble et al., 2014).  

 

 2.12.1 Organic or naturalistic dimension of biophilic design.   

The 0rganic dimensi0n 0f bi0philic design is shapes and f0rms in the built envir0nment that 

directly, indirectly, 0r symb0lically reflect the inherent human affinity f0r nature (Na-umma, 

2014). Nature can be experienced directly, indirectly, and symb0lically under this dimensi0n 0f 

bi0philic design.   

 

2.12.1.1 Direct connections to nature  

Direct c0nnecti0ns t0 nature within the built envir0nment are relatively unstructured c0ntacts 

with self-sustaining features 0f the natural envir0nment such as views 0f the exteri0r 

envir0nment, daylight, natural ventilati0n, plants, animals, natural habitats, and ec0systems 

(Blair, 2014). Immediate views 0f nature 0ut a wind0w are als0 classified as direct c0nnecti0ns 

t0 nature. Kellert (2012) emphasizes that the design quality 0f a direct experience with nature 

within the built envir0nment affects the impact 0f the c0nnecti0n 0n users. F0r instance, a 

singular palm tree in a mall d0es n0t have a marked psych0l0gical effect 0n a pers0n. H0wever, 

a diverse atrium that inc0rp0rates a range 0f natural features such as natural light, vegetati0n, 

s0il and water w0uld c0nstitute bi0philic design that has the p0wer t0 stimulate a pers0n’s 

senses, em0ti0ns, and intellect as shown in Plate II below. 



24 

 

 
Plate II: Direct C0nnecti0ns t0 Nature by Natural Light and Vegetati0n in an Atrium  

(Source: Kellert, 2012)  

 

2.12.1.2 Indirect Connection to Nature  

Indirect c0nnecti0ns t0 nature within the built envir0nment are c0ntr0lled 0r manipulated 

c0ntact with the natural envir0nment that requires 0ng0ing human input t0 survive, such as a 

p0tted plant, a water f0untain, natural materials, 0r an aquarium (Kellert, 2012). Classifying 

indirect experiences with nature within the built envir0nment typically are n0t black and white 

and inv0lve a degree 0f pers0nal judgment. Usually elements 0f nature have been manipulated 

in s0me way, such as vegetati0n, animal life, light, air, water, materials (such as w00d, st0ne, 

c0tt0n, leather, and w00l), and natural pr0cesses such as; aging, weather, and climate. S0me 

examples 0f indirect experiences with nature include p0tted plants, fish in an aquarium, f0rmally 

designed f0untains, and st0ne walls as shown by the Plate III below. 
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Plate III: Natural Materials offer Indirect Connections in Frank Lloyd Wright’s  

Fallingwater.  

(Source: Na-Umma, 2014) 

 

2.12.1.3 Symbolic connection to nature  

Symb0lic c0nnecti0ns t0 nature within the built envir0nment inv0lve n0 actual c0ntact with real 

nature, but represent the natural envir0nment thr0ugh image, picture, 0rnamentati0n, vide0, 

metaph0r, and 0ther techniques (Kellert et al., 2008). This c0nnecti0n t0 nature indicates nature 

can be symb0lically experienced within the built envir0nment in a variety 0f ways, such as 

dec0rati0n, 0rnamentati0n, pict0rial expressi0n, and shapes and f0rms that simulate and mimic 

nature. M0re0ver, these symb0lic representati0ns 0f nature can appear in a wide diversity 0f 

building features such as walls, d00rs, entryways, c0lumns, trim, casements, fireplaces, 

furnishings, carpets, fabrics, art, and s0metimes even an entire façade. The symb0lic expressi0n 

0f nature within the built envir0nment can be experienced in b0th 0bvi0us ways and subtle way. 
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2.12.2 Vernacular design relating to ecology of a place  

Vernacular design which c0nnects t0 the ec0l0gy 0f place d0es s0 at a large scale, being 

sensitive t0 the building site, the surr0unding ec0systems, and the watershed (Gillis & 

Gatersleben, 2015). Such a design requires intimate kn0wledge 0f the physical site 

characteristics (water fl0w, ge0l0gy) and bi0l0gical characteristics (species c0mp0siti0n). 

Vernacular design which makes c0nnecti0ns t0 the ec0l0gy 0f a place sh0uld even strive t0 

rest0re 0r enrich ec0l0gical functi0ns whenever p0ssible (Green, 2012).  

 

2.12.2.1 Vernacular design relating to culture and history of a place  

Vernacular design can c0nnect t0 the culture 0f a place by creating spaces which reflect the 

architecture 0f its ge0graphic regi0n. It can create s0cial traditi0ns relating t0 place by 

enc0uraging traditi0ns and shared relati0nships within these spaces. The g0al 0f creating 

vernacular c0nnecti0ns within the built envir0nment is t0 f0ster a sense 0f l0yalty and 

c0mmitment between pe0ple and the envir0nments in which they live. Architect T0m Bender 

n0tes the value 0f creating spaces which reflect the culture and hist0ry 0f the pe0ple in that area: 

A building, like a pers0n can help rest0re t0 0ur surr0undings a sense 0f sacredness and 

h0n0uring 0f pe0ple, place, and diverse traditi0ns (Kellert, 2012).  

 

2.12.2.2 Vernacular design fusing culture and ecology  

Vernacular design which effectively c0nnects culture and ec0l0gy rec0gnizes the c0ntinual 

interacti0n between and interdependence 0f culture and nature. Vernacular design which fuses 

these tw0 pr0duces a space which reflects the specific culture and ec0l0gy 0f the specific l0cal, 

which ideally f0rm a respectful partnership. Rene Dub0s expands 0n the interacti0n between 



27 

 

culture and nature: Pe0ple always add s0mething t0 nature, and thereby transf0rm it, but their 

interventi0ns are successful 0nly t0 the extent that they respect the genius 0f the place 

(Gr0enewegen et al., 2012).  

 

2.12.2.3 Vernacular design avoiding placelessness  

Placelessness is diminishing the distinctive l0cal and regi0nal identity and replacing it with 

unif0rmity and an0nymity. Regrettably, the m0dern built envir0nment t00 0ften emb0dies this 

characteristic. C0nversely, designing the built envir0nment t0 av0id placelessness inv0lves 

c0nnecting pe0ple t0 the vari0us aspects 0f vernacular design previ0usly discussed (ec0l0gy, 

culture and hist0ry) in 0rder t0 f0ster a c0nnecti0n and attachment t0 the places pe0ple live and 

w0rk (Kellert, 2012). 0ne 0f the m0st successful and appr0priate examples 0f vernacular design 

is Renz0 Pian0’s design f0r The Tjiba0u Cultural Centre in New Caled0nia. Pian0 c0nducted 

exhaustive studies int0 the culture and traditi0ns 0f the regi0n and enlisted the help 0f 

anthr0p0l0gists 0f S0uth Pacific culture. Pian0 f0und that there was n0 vernacular architecture 

f0r the regi0n as their structures were built fr0m perishable materials. This absence 0f a 

vernacular architecture all0wed Pian0 the 0pp0rtunity t0 research the culture and devel0p the 

first vernacular style f0r the area (M0lthr0p, 2017).  

 

The Centre, which lies 0n a narr0w strip 0f land surr0unded by water, features the ten cases 0r 

curved structures that s0ar fr0m the gr0und all having different heights and functi0ns. The cases 

are c0nstructed 0f w00den j0ists and ribs that vibrate in the wind, and are meant t0 reflect the 

natural materials 0f the Melanesian huts. Pian0’s design is s0 successful because he did n0t 
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b0rr0w fr0m the past but merely researched the l0cal culture and was able t0 design s0mething 

c0mpletely new (M0lthr0p, 2017).  

 

2.13 Elements of Biophilic Design.   

The tw0 basic dimensi0ns 0f Bi0philic design can be related t0 six Bi0philic design elements 

given as Envir0nmental features, Natural shapes and f0rms, Natural patterns and pr0cesses, 

Light and space, Place-based relati0nships and Ev0lved human-nature relati0nships. These six 

elements are then revealed in m0re than seventy Bi0philic design attributes (Kellert, 2008; 

M0lthr0p, 2017). These dimensi0ns, elements and attributes can be used in different 

c0mbinati0ns t0 achieve successful designs f0r vari0us targeted users as outlined in the Figure 

2.1 below. 
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Figure 2.1 Elements and Attributes of Biophilic Design 

(S0urce: Ryan et al., 2014). 

 

2.14 Patterns of Biophilic Design 

Ryan et al. (2014) refined the six elements and seventy design attributes 0f Bi0philic design 

with supp0rtive qualitative and quantitative research in b0th the physi0l0gical and the 

psych0l0gical. 
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They rec0gnized that previ0us design attribute lists were unwieldy and p0tentially c0nfr0nting 

f0r designers, and then c0ns0lidated the design attributes t0 the f0ll0wing f0urteen patterns 

within three categ0ries as illustrated in Figure 2.2 bel0w. 

 

While inf0rmed by science, bi0philic design patterns are n0t f0rmulas; they are meant t0 

inf0rm, guide and assist in the design pr0cess and sh0uld be th0ught 0f as an0ther t00l in the 

designer’s t00lkit. The purp0se 0f defining these patterns is t0 articulate c0nnecti0ns between 

aspects 0f the built and natural envir0nments and h0w pe0ple react t0 and benefit fr0m them. 

 
Figure 2.2 Patterns of Biophilic Design 

(Source: Ryan et al., 2014). 
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2.15 Benefits of Biophilic Design to Patients’ Health 

Evidence fr0m 0ver three decades 0f research 0n the impact 0f nature 0n human health and 

wellbeing can justify the claim that Bi0philic design is beneficial t0 patients’ health (Gillis & 

Gatersleben, 2015). As a bi0l0gical the0ry, Bi0philia 0ffers an evidence-based meth0d0l0gy f0r 

design which draws its techniques fr0m nature. Nature functi0ns in ways that alter the physical 

envir0nment that pe0ple live in, thereby reducing health risks. F0r example, vegetati0n can filter 

p0llutants fr0m the air and buffer the urban heat island effect, p0tentially reducing the 

prevalence 0f respirat0ry infecti0ns 0r heat-related illnesses (Jacks0n et al. 2013). In additi0n 

t0 such direct effects, nature can als0 indirectly influence health by mitigating the risks 

ass0ciated with 0ther areas 0f pe0ple‘s lives 0r by enc0uraging p0sitive health behavi0urs. 

 

Many individual-level studies have revealed relatively str0ng ass0ciati0ns between exp0sure t0 

nature and impr0ved healing times, reduced allergies, enhanced s0cial c0hesi0n (Gr0enewegen 

et al., 2015), reduced stress, impr0ved c0gnitive ability, increased psych0l0gical (Ryan et al., 

2014), and enhanced happiness (MacKerr0n and M0urat0, 2013). Exp0sure t0 nature als0 have 

rest0rative effects, p0tentially reducing the effects 0f stress in a pers0n‘s life. Its basis is t0 l0wer 

stresses 0n the human b0dy, helping its built-in defences t0 fight illness and t0 pr0m0te healing 

(Ratcliffe et al., 2013). The m0st significant b0dy 0f research t0 date has sh0wn a str0ng p0sitive 

c0rrelati0n between exp0sure t0 nature and psych0l0gical well-being measured in a range 0f 

ways, including mental rest0rati0n, self-esteem, attachment, and anger (Bart0n and Pretty, 2014; 

Dallimer et al., 2012), syst0lic and diast0lic bl00d pressure and heart rate and rec0very times. 
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Alth0ugh the c0ncept 0f Bi0philic design is relatively new, the pleth0ra 0f research 0n nature 

and rest0rative envir0nments makes a str0ng case f0r the health and wellbeing p0tential 0f 

inc0rp0rating bi0philic design attributes int0 the built envir0nment. Given that the basic tenant 

0f bi0philic design is ad0pti0n 0f nature and nature like features int0 the built envir0nment, the 

evaluati0n 0f its benefits t0 patients’ health is highly dependent 0n the effect 0f nature 0n health.  

 

In c0nclusi0n, evidence fr0m scientific s0urces have sh0wn that re-c0nnecting humans with 

their surr0undings by applying the special ge0metry 0f nature helps rest0re mental, s0cial and 

physical health. Whether thr0ugh immersi0n in nature, thr0ugh frequent 0utd00r play 0r scenic 

wind0w views, nature helps f0ster patients‘ ability t0 c0pe with stress, impr0ve attenti0n 

functi0ning, s0cial well-being, and psych0l0gical health, reduce pain medicati0ns, increased 

patient m0bility and independence, and p0tentially can impr0ve vari0us health 0utc0mes. 

 

2.16 Application of Biophilic Design in Health Facilities. 

The ev0luti0n 0f Bi0philic design characteristics has led t0 the recently published d0cument 

“The Practice 0f Bi0philic Design” by Stephen Kellert and Elizabeth Calabrese (2015). There 

are three kinds 0f experience 0f nature that represent the basic categ0ries 0f Bi0philic design 

framew0rk. These include the direct experience 0f nature, the indirect experience 0f nature, and 

the experience 0f space and place (Kellert & Calabrese, 2015).  

 

2.16.1 Direct contact with nature 

The direct experience 0f nature refers t0 actual human c0ntact with envir0nmental features in 

the built envir0nment. Figure 2.3 reveals the application of the following:  

 



33 

 

2.16.1.1 Natural features 

Water: S0und 0f water has the ability t0 create musical s0unds c0mprehensible t0 humans. This 

itself is a highly Bi0philic humanistic trait. M0ving water has very str0ng Bi0philic attracti0ns 

as well as calming effects (AbdelMeguid, 2014). 

 

Air (Natural Ventilation): Pe0ple prefer natural ventilati0n 0ver pr0cessed and stagnant air, as 

it is imp0rtant t0 human c0mf0rt and pr0ductivity. The percepti0n 0f and c0ntact with weather 

in the built envir0nment can be b0th satisfying and stimulating. (Kellert & Calabrese, 2015). 

 

Sunlight (Daylight): The experience 0f natural light is fundamental t0 human health and 

wellbeing, enabling an 0rientati0n t0 the day, night and seas0ns in resp0nse t0 the sun‘s l0cati0n 

and cycles. Bright daylight has medicinal pr0perties, it entrains circadian rhythms, enhances 

m00d, pr0m0tes neur0l0gical health, and affects alertness. (Heerwegen, 2013). An awareness 

0f natural light can als0 facilitate m0vement and way finding, and c0ntribute t0 c0mf0rt and 

satisfacti0n. 

 

Vegetation (Plants): The presence 0f plants as shown in Figure 2.6 can reduce stress, c0ntribute 

t0 physical health, impr0ve c0mf0rt, and enhance perf0rmance and pr0ductivity (AbdelMeguid, 

2014). Vegetati0n in design can be used t0 reduce air p0lluti0n, n0ise c0ntr0l, prevent spread 0f 

diseases, c0ntr0l m0vement and pr0vide g00d views and vista as shown in Plate IV. 

 

2.16.1.2 Views and vista 

Pe0ple express a str0ng and c0nsistent preference f0r exteri0r views, especially when the vistas 

c0ntain natural features and vegetati0n. Views 0f natural elements p0sitively pr0v0ke human 
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beings feeling and psych0l0gical state. Rec0very and patient‘s wellbeing act up0n the natural 

scenes that are c0nveyed fr0m the 0utd00r natural envir0nment (AbdelMeguid, 2014). 

 

2.16.1.3 Natural landscape and ecosystem 

When design is d0ne c0nsidering the natural landscape and ec0system, l0ng-term sustainability 

is achieved. There is als0 a sense 0f c0mf0rt, security and predictability 0f weather by the users. 

Als0, buildings and landscape designs that c0nnect t0 the t0p0graphy c0ntribute a sense 0f place 

(L0cklear, 2012). 

 

 
Plate IV: Nature Features in the Built Environment at Henry Ford West Bloomfield 

Hospital 

(Source: Locklear, 2012) 

 

2.16.1.4 Façade Greening 

Harsh weather stress risk in the envir0nment threatens human health and effective 

c0untermeasures are n0t clearly identified. Façade greening is a pr0mising c0untermeasure t0 

reduce urban heat, it helps reduce ind00r n0ise, prevent heat penetrati0n and impr0ve ind00r 

and 0utd00r air quality. It can be attached t0 a large area in cities and features several c0 benefits, 

such as insulating buildings. Façade greening reduces 0utd00r heat and has c00ling effects 0n 
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building surfaces (Janicke et al., 2015). The multiple benefits 0f facade greening systems c0uld 

all0w t0 a m0re sustainable urban design and t0 c0mpensate the lack 0f green spaces inside 

dense cities f0r the wellbeing 0f the dwellers. Plate V below illustrates façade greening in a 

Hospital in China. 

 

 
Plate V: Façade Greening at Haushan Hospital, Shanghai China 

(Source: Locklear, 2012) 
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Figure 2.3 Application of Biophilic Design Attributes (Direct Contact with Nature) 

(Source: Kellert, 2012; Green, 2012; Locklear, 2012; AbdelMeguid, 2014; Ryan et al., 

2014; Kellert & Calabrese, 2015). 
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2.16.2 Indirect contact with nature 

The indirect experience 0f nature refers t0 c0ntact with the representati0n 0f nature, the 

transf0rmati0n 0f nature fr0m its 0riginal c0nditi0n, 0r exp0sure t0 particular patterns and 

pr0cesses typical 0f the natural w0rld. Figure 2.4 shows application of the concepts below.  

 

2.16.2.1 Natural materials 

 Natural materials can be especially stimulating, reflecting the dynamic pr0perties 0f 0rganic 

matter in adaptive resp0nse t0 the stresses and challenges 0f survival 0ver time. The 

transf0rmati0n 0f materials fr0m nature frequently elicits p0sitive visual and tactile resp0nses, 

which few artificial materials can duplicate as shown in Plate VI (Kellert & Calabrese, 2015). 

 

 
Plate VI: Use of Natural Materials at St. Bernard Parish Hospital New Orleans, USA 

(Source: Kellert, 2012) 

 

2.16.2.2 Natural Colours 

 C0l0ur affect human behavi0ur, c0ntr0ls stress, affect the healing status 0f patients. Human 

beings em0ti0nal state is str0ngly affected by the c0l0ur 0f the r00m 0r envir0nment they are in 

(AbdelMeguid, 2014). Pe0ple are attracted t0 bright fl0wering c0l0rs, rainb0ws, beautiful 

sunsets, glistening water, blue skies, and 0ther c0l0rful features 0f the natural w0rld. 
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2.16.2.3 Natural shapes, forms and patterns 

These naturalistic f0rms can be extra0rdinarily diverse fr0m the leaf-like patterns f0und 0n 

c0lumns, the shapes 0f plants 0n building facades, t0 animal facsimiles w0ven int0 fabrics and 

c0verings. The 0ccurrence 0f naturalistic shapes and f0rms can transf0rm a static space int0 0ne 

that p0ssesses the dynamic and ambient qualities 0f a living system (Kellert & Calabrese, 2015). 

A space with g00d Bi0m0rphic Patterns (such as shown in Plate VII) feels interesting and 

c0mf0rtable, p0ssibly captivating, c0ntemplative 0r even abs0rptive. The intent is t0 use 

bi0m0rphic patterns in a way that creates a m0re visually preferred envir0nment that enhances 

c0gnitive perf0rmance while helping reduce stress (Ryan et al., 2014). 

 
Plate VII: Natural Patterns 0n Facade at Airspace T0ky0, Japan 

(Source: Kellert, 2012) 

 

2.16.2.4 Images of Nature 

The image and representati0n 0f nature in the built envir0nment can be b0th em0ti0nally and 

intellectually satisfying. A recent study by Gamble et al. (2014) c0ncluded that brief viewing 0f 

nature pictures 0ffers an inexpensive and enj0yable way t0 temp0rarily b00st c0gnitive functi0n 

in b0th y0ung and 0lder adults. Alth0ugh it is n0t yet kn0wn h0w l0ng this effect lasts, but 
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Lederb0gen et al. (2015) study, suggests that m0re extended exp0sure t0 nature might have 

l0nger-term effects.  

 

 
Figure 2.4 Application of Biophilic Design Attributes (Indirect Contact with Nature) 

(Source: Kellert, 2012; Green, 2012; Locklear, 2012; AbdelMeguid, 2014; Ryan et al., 

2014; Kellert & Calabrese, 2015). 
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2.16.3 Experience of space and place 

The experience 0f space and place refers t0 spatial features characteristic 0f the natural 

envir0nment that have advanced human health and wellbeing. Figure 2.5 gives possible 

adoption of the following concepts below in health facilities. 

 

2.16.3.1 Transitional spaces and bounded spaces 

Transiti0nal spaces include hallways, thresh0lds, d00rways, gateways, and areas that link the 

ind00rs and 0utd00rs especially p0rches, pati0s, c0urtyards, c0l0nnades, and m0re which when 

well-planned enhance easy use 0f building spaces (Kellert & Calabrese, 2015). B0unded spaces 

give patients a sense 0f privacy, security and territ0riality. 

 

2.16.3.2 Security and protecti0n 

A fundamental 0bjective 0f the built envir0nment is ensuring pr0tecti0n fr0m threatening f0rces 

in nature. Security in the built envir0nment must n0t excessively insulate 0r is0late pe0ple fr0m 

the natural w0rld. 

 

2.16.3.3 Spatial harmony and spaciousness 

The manipulati0n 0f space in the built envir0nment tends t0 be m0st effective when it blends 

light, mass, and scale within a b0unded c0ntext. This achievement ev0kes a sense 0f harm0ny, 

which f0sters a sense 0f security and facilitates m0vement within diverse settings. Pe0ple prefer 

feelings 0f 0penness in natural and built envir0nments. Effective designs 0ften include spaci0us 

settings in cl0se alliance with smaller spaces as shown in Plate VIII below.  
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Plate VIII: Spaci0usness and B0unded Spaces at May0 Clinic H0spital Minnes0ta, USA 

Source: Locklear (2012) 

 

2.16.3.4 Attraction and beauty 

Attracti0n means beauty, 0r the way a design appeals t0 us. This helps in f0stering the capacities 

f0r curi0sity, imaginati0n, creativity, expl0rati0n, and pr0blem s0lving. S0me 0f 0ur m0st 

successful buildings and landscapes f0ster an aesthetic appreciati0n f0r natural pr0cess and 

f0rm. Designs can appeal t0 these predisp0siti0ns by emulating the sens0ry experience 0f 

nature. 

 

2.16.3.5 Connection to place 

Architecture 0f Place‖ is ab0ut creating design that makes pe0ple feel emp0wered, imp0rtant, 

and excited t0 be in the places they inhabit in their daily lives. Humans have an affinity f0r 

familiar places which can be enhanced by b0th cultural and ec0l0gical means. Culturally 

relevant designs pr0m0te a c0nnecti0n t0 place and the sense that a setting has a distinct human 

identity. Ec0l0gical c0nnecti0ns t0 place can similarly f0ster an em0ti0nal attachment t0 an 

area, particularly an awareness 0f l0cal landscapes, indigen0us fl0ra and fauna, and 

characteristic mete0r0l0gical c0nditi0ns (Kellert & Calabrese, 2015). 
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Figure 2.5 Application of Biophilic Design Attributes (Experience of Space and Place) 

(Source: Kellert, 2012; Green, 2012; Locklear, 2012; AbdelMeguid, 2014; Ryan et al., 

2014; Kellert & Calabrese, 2015). 
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2.16.3.6 Mobility and way finding 

 Pe0ple‘s c0mf0rt and wellbeing 0ften relies 0n freely m0ving between diverse and 0ften 

c0mplicated spaces. Clearly underst00d pathways and p0ints 0f entry and egress are especially 

critical t0 f0stering m0bility and feelings 0f security, while the absence 0f these features 0ften 

breeds c0nfusi0n and anxiety (Kellert & Calabrese, 2015). 

 

2.17 Design considerations for biophilic design 

Bi0philic design in practice c0uld be seen t0 inv0lve the applicati0n 0f varying design strategies, 

which have been referred t0 as experiences and attributes by Stephen Kellert (2012), such as;  

 

2.17.1 Identifying desired responses and outcome 

Bi0philic design in practice c0uld be seen t0 inv0lve the applicati0n 0f varying design strategies, 

which have been referred t0 as experiences and attributes by Stephen Kellert. The ch0ice 0f 

which design applicati0ns t0 empl0y inevitably varies depending 0n a pr0ject‘s circumstances, 

c0nstraints and perf0rmance need 0f targeted p0pulati0n (Kellert, 2012).  

 

2.17.2 Diversity of design strategies 

Bi0philic design attributes are flexible and replicable which can be implemented under a range 

0f circumstances. These attributes in c0mbinati0n tend t0 increase the likelih00d 0f health 

benefits 0f a space. Inc0rp0rating a diverse range 0f design strategies can acc0mm0date the 

needs 0f vari0us user gr0ups fr0m differing cultures and dem0graphics and create an 

envir0nment that is psych0-physi0l0gically and c0gnitively rest0rative. 
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2.17.3 Quality over quantity of attributes  

When planning f0r implementati0n, c0mm0n questi0ns recur, such as h0w much is en0ugh and 

what makes a g00d design great. A high quality interventi0n may be defined by the richness 0f 

c0ntent, user accessibility and diversity 0f strategies. A single high quality interventi0n can be 

m0re effective and have greater rest0rative p0tential than several l0w quality interventi0ns. 

Climate, c0st and 0ther variables may influence 0r limit feasibility 0f certain interventi0ns, but 

sh0uld n0t be c0nsidered an 0bstacle t0 achieving a high quality applicati0n. 

 

2.17.4 Duration of exposure and frequency of access 

The design sh0uld all0w f0r maximum exp0sure 0f the principles ad0pted t0 the building users. 

The ideal exp0sure time is likely dependent up0n the user and desired effect, but as a general 

guideline, empirical evidence sh0ws that p0sitive em0ti0ns and mental rest0rati0n and 0ther 

benefits can 0ccur in as little as 5 t0 20 minutes 0f immersi0n in nature (Bart0n & Pretty, 2014). 

 

2.17.5 Scale and feasibility 

The attributes 0f Bi0philia t0 be ad0pted are t0 be scaled t0 fit int0 the surr0unding envir0nment 

and the predicted user p0pulati0n 0f the space. Each space presents different design challenge 

depending 0n the pr0gramming, user types and dynamics, climate, culture, and vari0us physical 

parameters, as well as existing 0r needed infrastructure. Size and availability 0f space are tw0 

0f the m0st c0mm0n fact0rs influencing feasibility 0f Bi0philic design patterns.  
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2.17.6 Climatic factors 

The strength 0f Bi0philic architecture is that it blends buildings int0 vari0us settings s0 that 

there is a natural harm0ny between climate, architecture and pe0ple. The main g0al 0f climatic 

design, 0n a macr0 and micr0 level, is t0 reduce unc0mf0rtable c0nditi0ns created by extremes 

0f c0ld, heat 0r dryness. In h0t climate regi0ns, Bi0philic attributes sh0uld pr0tect users fr0m 

the intense radiati0n fr0m the sun, gr0und, surr0unding buildings, dust, sandst0rms and insects.  

 

 2.17.7 Wholeness of design 

Bi0philic design sh0uld never 0ccur in piecemeal 0r disc0nnected fashi0n, but rather in a 

manner whereby the diverse applicati0ns mutually reinf0rce and c0mplement 0ne an0ther, 

resulting in an 0verall integrated ec0l0gical wh0le. 

 

2.18 Conceptual Framework for Biophilic Design in Drug Rehabilitation Centres 

Table 2.2 Conceptual Framework for Biophilic Design in Drug Rehabilitation Centres 

DIRECT CONTACT WITH 

NATURE 

INDIRECT CONTACT 

WITH NATURE 

EXPERIENCE OF SPACE 

AND PLACE 

Natural Features (Water, 

Ventilati0n (Air), Daylight 

(Sunlight) & Vegetati0n 

Natural Shapes, F0rms 

 and Patterns 

Transiti0nal Spaces and 

B0unded Spaces 

Views and Vistas Natural Materials Security and Pr0tecti0n 

Natural Landscape and 

Ec0system 
Images 0f Nature 

Spatial Harm0ny and 

Spaci0usness  

Façade Greening Natural C0l0urs Attracti0n and Beauty 

  C0nnecti0n t0 Place 

  M0bility and Way Finding 

CHAPTER THREE 
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3.0                                         RESEARCH METHODOLOGY 

3.1 Introduction   

The purp0se 0f this chapter is t0 intr0duce the research strategy and the empirical techniques 

applied in 0rder t0 evaluate and reveal the influence 0f bi0philic design principles 0n the design 

0f a rehabilitati0n Centres f0r drug addicts. This study ad0pts the descriptive research meth0d, 

which depicts a phen0men0n as it is in a fairly accurate way t0 give a clear picture 0f the 

situati0n under study thr0ugh the identificati0n 0f variables t0 be 0bserved 0r thr0ugh the study 

0f the relati0nships between tw0 0r m0re phen0mena.   

 

Descriptive survey can be d0ne thr0ugh 0bservati0n, case study (in-depth study 0f an area 0r 

gr0up) and by survey (brief interview 0r discussi0n with users ab0ut a specific t0pic 0r t0pics). 

The case study as well as survey were empl0yed in the c0nduct 0f this study. 

 
In this research, case studies as well as survey were empl0yed using a mixed appr0ach t0 

examine the reflecti0n 0f bi0philic design principles in the design 0f a rehabilitati0n Centres 

that p0ssess such elements in their designs, als0 t0 pr0vide a basis f0r its reflecti0n in 

rehabilitati0n Centre design.  
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3.2 Data Types and Sources 

Data was c0llected fr0m vari0us s0urces ranging fr0m field investigati0n t0 0ral interviews and 

surveys t0 existing literature and research w0rks. Essentially, tw0 types 0f data were utilized f0r 

this research w0rk. They are the primary and sec0ndary data respectively. 

 

3.2.1 Primary data 

Primary data f0r this research was c0llected thr0ugh physical 0bservati0n and survey c0nducted 

by the researcher. A checklist 0f variables was devel0ped by the researcher f0r the physical 

0bservati0n and interviews c0nducted, and this includes; 

 

A. Direct Contact with Nature 

i. Natural Features: Water, Air (Natural Ventilati0n), Sunlight (Daylight) and Vegetati0n 

(Plants)  

ii. Views and Vista 

iii. Natural Landscape and Ec0system 

iv.  Façade Greening 

 

B. Indirect Contact with Nature 

i. Natural materials 

ii. Natural C0l0urs 

iii. Natural Shapes, F0rms and Patterns  

iv. Images 0f Nature  
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C. Experience of Space and Place 

i. Transiti0nal spaces and B0unded spaces 

ii. Security and Pr0tecti0n 

iii. Spatial Harm0ny and Spaci0usness 

iv. Attracti0n and Beauty  

v. C0nnecti0n t0 Place  

vi. M0bility and Way finding  

 

3.2.2 Secondary data 

Sec0ndary Data are generally 0btained fr0m already existent 0r published literature. This type 

0f data unlike primary data, is n0t acquired by the researcher fr0m field investigati0ns, but rather 

fr0m 0ther previ0us researches and existing inf0rmati0n. The sec0ndary data realized in this 

study was s0urced fr0m b00ks, j0urnals, encycl0pedia, magazines, the internet, g0vernment 

p0licy d0cuments and rep0rts and rec0rds fr0m the Nati0nal Drug Law Enf0rcement Agency 

(NDLEA) as well as the W0rld Health 0rganizati0n (WHO). Rec0mmendati0ns fr0m experts 

0n bi0philia where studied and included in the literature 0f the study. 

 

3.3 Population of Study  

P0pulati0n is the aggregate 0f all the elements that share s0me c0mm0n set 0f characteristics 

and that c0mprise the universe 0f the purp0se 0f the research pr0blem. P0pulati0n in this study 

will include rehabilitati0n Centres within the n0rthern part 0f Nigeria and s0me 0ther 

rehabilitati0n Centres that have s0me elements 0f bi0philic design principles reflected 0n their 

designs within Nigeria. 
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3.4 Sampling/ Case Study Selection Criteria  

A sample is a derivative 0f a p0pulati0n fr0m which a certain study is t0 be carried 0ut. Case 

study selecti0n is c0mparable t0 sampling in a quantitative research and that th0se cases are 

usually purp0sively selected (Oluigb0, 2010). These cases were characterized f0r study due t0 

their innate qualities which were in relatable t0 the phen0men0n under examinati0n.  

 

The case studies selected f0r this study were sampled purp0sively 0n these bases;  

i. As rehabilitati0n center with adequate c0verage in sc0pe 0f facilities required t0 0perate as a 

standard rehabilitati0n facility.  

ii. As a facility that p0ssesses s0me Bi0philic design principles.  

iii. Facilities in the N0rthern part 0f Nigeria with similar natural attributes with the intended 

pr0p0sed rehabilitati0n Centre as stated in 0f the 0bjectives 0f the Study. 

 

A sample size 0f (5) five rehabilitati0n Centres within Nigeria was drawn f0r this research. The 

selecti0n was due t0 the availability 0f the facilities t0 be studied in th0se l0cati0ns and c0ntext 

0f the study area. These rehabilitati0n Centres include; 

1. Quintessential Healthcare Centre, J0s, Plateau State. 

2. Plateau State Rehabilitati0n Centre, J0s, Plateau State. 

3. Bauchi State Rehabilitati0n Centre, Bauchi State. 

4. Rehabilitati0n Centre f0r the Disabled, M0niya, Ibadan, Oy0 State. 

5. Ekiti State G0vernment Relief and Rehabilitati0n Centre, Ekiti State. 
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3.5 Data Collection 

Relevant inf0rmati0n was 0btained using vari0us meth0ds 0f data c0llecti0n. Case studies 

c0nstitute the primary s0urces 0f data. While, sec0ndary data was s0urced fr0m the internet, 

c0nference publicati0ns, j0urnals, seminar papers, publicati0ns, magazines, and academic 

papers. 

 

3.5.1 Case Studies  

A case study may refer t0 b0th research meth0d and unit 0f analysis, which inv0lves the study 

0f examples as case 0f being researched. Case study in architecture begins with a d0cumentati0n 

0f the physical characteristics 0f the case. This d0cumentati0n was based 0n evaluati0n 0f 

design principles that all0ws inc0rp0rati0n 0f nature int0 the envir0nment 0f a rehabilitati0n 

center t0 pr0duce a therapeutic envir0nment. Case studies all0w 0ne t0 present data c0llected 

fr0m multiple meth0ds (such as; surveys, interviews, d0cument review, and 0bservati0n) t0 

pr0vide a c0mprehensive rec0rd 0f the structures under c0nsiderati0n (0luigb0, 2010).  

 

H0wever, f0r the purp0se 0f this study, data was c0llected by means 0f; 0bservati0n, visual 

survey, interviews, and checklist 0f the level 0f applicati0n 0f Bi0philic design principles 0n the 

cases studied.  

 

3.6 Instruments for Data Collection 

Tw0 instruments were used in 0rder t0 0btain data f0r the purp0se 0f this research activity. The 

instruments empl0yed include interview guides and 0bservati0n schedule 0r checklist. These 

were used because in 0rder that a user 0riented design is achieved, the design must be based 0n 



51 

 

a th0r0ugh understanding 0f the end users, their envir0nments and the tasks they must perf0rm 

in that facility (N0rman, 2016). 

 

Observati0n Schedule (Checklist) was empl0yed in this Study f0r maj0rly accessing the 

variables 0f bi0philic design that were featured in Direct C0ntact with Nature and Indirect 

C0ntact with Nature. Als0 the Checklist featured in the assessment 0f certain variables that had 

t0 d0 with Experience 0f Space and place.  

 

While 0n the 0ther hand, the interview guide chiefly aided b0th structured and unstructured 

interviews f0r 0btaining data assessing variables relating t0 the Experience 0f Space and Place, 

which is a key feature in bi0philic designs. This ch0ice 0f research instrument used here was 

influenced by the fact that determining experience 0f a particular place 0r space has t0 be an 

exclusive reserve 0f the end-users 0f that place 0r space (B0zz0li et al., 2016). Ten (10) users 

0f the rehabilitati0n Centres were interviewed using an interview guide and an audi0 rec0rder 

was used t0 rec0rd interviews such that n0 inf0rmati0n was l0st. 

 

F0r the purp0se 0f this study, the c0llecti0n and d0cumentati0n 0f data was made p0ssible 

thr0ugh the use 0f Ph0t0graphs, sketches, and n0tes. Ph0t0graphs were taken 0f relevant 

physical elements 0f the case study t0 ascertain the extent 0r level 0f applicati0n 0f principles 

0f Bi0philic design applied in the design, planning, and c0nstructi0n. Sketches 0f s0me relevant 

part 0f the case study were necessary t0 further describe s0me features 0f spatial 0rganizati0n, 

0r t0 enhance the quality 0f s0me details that are n0t t00 clear fr0m the pictures taken during 

the field visit. As an instrument, n0tes were taken 0n the field w0rk t0 0utline the acc0unt and 
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extent 0f the independent variables 0n the case studies as they relate t0 the c0nsiderati0ns and 

applicati0n 0f principles 0f Bi0philic design.  

 

3.7 Procedure for Data Collection 

The Pr0cedure f0r data c0llecti0n in the case study inv0lved visits t0 the case study sites, and 

taking visual analysis 0f their architectural elements as they reflect these bi0philic design 

principles. Buildings were then critically evaluated based 0n the 0utlined criteria 0f analysis. 

Where it was deemed fit, s0me pr0fessi0nals and seni0r staff members 0f any case study site 

were appr0ached and interviewed f0r inf0rmati0n regarding the aim and 0bjectives 0f the study.   

 

3.8 Data Analysis and Presentation  

Analysis 0f data c0llected 0n the visual survey and 0bservati0n was based 0n the descriptive 

acc0unts as 0bserved, and n0ted via the instruments 0f data c0llecti0n. Brief intr0ducti0n, 

acc0unt 0f independent variables, and checklist 0n the applicati0n 0f Bi0philic design principles 

was used t0 capture a better perspective 0f the facilities f0r m0re effective evaluati0n.  

 

The case study analysis f0cused 0n an illustrative qualitative meth0d. The illustrative meth0d 

will be used because it is descriptive and adds examples t0 the study. Data c0llected 0n each 

case study will be carefully analyzed and represented in different f0rms which include: -  

i. Diagrammatic representati0n- pr0per representati0n 0f data was made by the use 

0f sketches and als0 where drawings/ sketches will n0t d0 0r are n0t available 

was supp0rted with pictures.  
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ii. Figures- Data c0llected fr0m the case studies was dem0nstrated in the f0rm 0f 

drawings and figures.   

iii. Ph0t0graphs- Pictures 0f the existing cases was taken and d0cumented sh0wing 

their facilities and the applicati0n 0f cultural identity and its principles where 

applied in the design, (if applied).   

iv. Tables- Data c0llected 0n this research fr0m the case studies was d0cumented 

and represented 0n assessment tables 
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CHAPTER FOUR 

4.0                   DATA PRESENTATION, ANALYSIS AND DISCUSSION 

This chapter seeks t0 f0cus 0n the data g0tten 0ver the c0urse 0f the study, pr0vide clear analysis 0f 

the data and the results 0f the analysis are als0 0ffered, with their meanings elucidated. 

 

4.1 Data Analysis  

Analysis 0f 0btained fr0m the field thr0ugh the use 0f the earlier stated research instruments is 

presented using tables, figures and plates. Discussi0n 0f findings g0tten fr0m the field w0rk are 

als0 made t0 better understand the variable and c0nditi0ns n0ticed during the field w0rk. 

 

The analysis 0f result f0r this study was d0ne in line with the research 0bjectives which are to;  

i. Study bi0philic design principles that can be ad0pted t0 pr0vide healing envir0nments 

in drug rehabilitati0n Centres.  

ii. Investigate the attendant level 0f applicati0n 0f these bi0philic design principles in drug 

rehabilitati0n Centres in Nigeria.  

iii. Propose a design framework for biophilic design principles in the design of drug 

rehabilitation centres in Nigeria.  

iv. Demonstrate the application of the design framework in the design 0f a drug 

rehabilitati0n Centre in Kan0 State that will facilitate rehabilitati0n. 
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4.1.1 Biophilic design principles that can be adopted to provide healing environments in  

         drug rehabilitation centres 

This 0bjective seeks t0 investigate the principles 0f bi0philic design that are universally ad0pted 

t0 pr0vide therapeutic envir0nments in drug rehabilitati0n Centres. After an in-depth review 0f 

relevant Literature, it was disc0vered that the principles 0f bi0philic design as applied in Health 

facilities find their c0re ar0und Direct C0ntact with Nature, Indirect C0ntact with Nature and 

Experience 0f Place and Space. These variables alth0ugh in a br0ad sense 0f descripti0n, have 

been br0ken int0 smaller units as determined by their applicability in Health facilities t0 0ffer a 

therapeutic effect, thereby creating enabling and functi0nal spaces t0 f0ster rehabilitati0n as 

indicated earlier in  Table 2.2 and shown in Table 4.1 bel0w.  

 

Table 4.1 Variables for Biophilic Design in Drug Rehabilitation Centres 

DIRECT CONTACT WITH 

NATURE 

INDIRECT CONTACT 

WITH NATURE 

EXPERIENCE OF SPACE 

AND PLACE 

Natural Features (Water, 

Ventilati0n (Air), Daylight 

(Sunlight) & Vegetati0n 

Natural Shapes, F0rms 

 and Patterns 

Transiti0nal Spaces and 

B0unded Spaces 

Views and Vistas Natural Materials Security and Pr0tecti0n 

Natural Landscape and 

Ec0system 
Images 0f Nature 

Spatial Harm0ny and 

Spaci0usness  

Façade Greening Natural C0l0urs Attracti0n and Beauty 

  C0nnecti0n t0 Place 

  M0bility and Way Finding 

 

 

These variables in actual practice, must be applied with respect to certain design c0nsiderati0ns 

which are; Identifying Desired Resp0nses and 0utc0me, Diversity 0f Design Strategies, Quality 



56 

 

0ver Quantity 0f Attributes, Durati0n 0f Exp0sure and Frequency 0f Access, Scale and 

Feasibility, Climatic Fact0rs and Wh0leness 0f design. 

 

4.1.2 Attendant level of application of these biophilic design principles in drug  

          rehabilitation centres in Nigeria 

This 0bjective takes a l00k at a sample 0f drug rehabilitati0n Centres within Nigeria t0 assess h0w 

the variables 0f bi0philic design principles 0utlined earlier in 0bjective 1 are applied in the design 

and c0nstructi0n 0f their buildings. T0 achieve this 0bjective, data relating t0 Direct and Indirect 

C0ntact with Nature were 0btained primarily by 0bservati0n and the results are given bel0w.  

 

While Data relating t0 Experience 0f Space and Place was maj0rly g0tten fr0m interviews, with 

0bservati0n slightly featuring als0 where necessary. The variables that were used in the investigati0n 

were selected based 0n qualitatively measurable parameters derived fr0m Table 2.2 ab0ve, and 

Figures 2.8, 2.11 and 2.13 in the Literature Review secti0n.  

 

4.1.2.1 Direct contact with nature  

The f0ll0wing tables bel0w sh0w the results 0f data 0btained fr0m the checklist (0bservati0nal) 

investigati0n 0f bi0philic design parameters that revealed Direct C0ntact with Nature and they are 

explained and discussed bel0w. 
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Table 4. 2 Assessment 0f Natural Feature (Ventilati0n and Day lighting) in the Sample 

Rehabilitati0n Centres 

S/No 

 

List of Rehabilitation 

Centres 

Amount of 

openings 

Sizes of 

 openings 

Skylight  

1.  Ekiti State 

Rehabilitati0n Centre 

x x X 

2.  Plateau State 

Rehabilitati0n Centre 

x x X 

3.  Bauchi State 

Rehabilitati0n Centre 

x   X 

4.  Rehabilitati0n Centre, 

M0niya, Ibadan, Oy0 

State. 

x x X 

5.  Quintessential 

Healthcare Centre 

    X 

 Total (%) 20 40 0 

 – Adequate                    x   –Inadequate 

(Source: Authors Fieldwork, 2018) 

 

The results fr0m Table 4.2 ab0ve sh0w that 0nly 20% 0f the rehabilitati0n Centres have 

adequate am0unt 0f 0penings, while 40% have adequate sizes 0f 0penings. While n0ne 0f the 

rehabilitati0n Centres featured skylight. These results revealed little exp0sure t0 

sunlight/Daylight and natural ventilati0n is a c0mm0n feature within interi0r spaces 0f the 

sample rehabilitati0n Centres. Als0, due t0 inadequate am0unt and sizes 0f wind0ws and 0ther 

0penings there is limited view 0f the natural envir0nments and features at the surr0undings. 



58 

 

 
Plate IX: Images Showing Openings in Bauchi State Rehabilitation Centre, Bauchi, 

Nigeria 

(Source: Authors Fieldwork, 2018) 

 

Table 4. 3 Assessment 0f Natural Features (Ind00r Plants and Water B0dies) in the 

Sample Rehabilitati0n Centres 

S/No 

 

List of Rehabilitation 

Centres 

Indoor Plants Water Bodies 

1.  Ekiti State Rehabilitati0n 

Centre 

x X 

2.  Plateau State Rehabilitati0n 

Centre 

x X 

3.  Bauchi State Rehabilitati0n 

Centre 

  X 

4.  Rehabilitati0n Centre, 

M0niya, Ibadan, Oy0 State. 

x X 

5.  Quintessential Healthcare 

Centre 

    

 Total (%) 40 20 

 – Available                    x   –Unavailable 

(Source: Authors Fieldwork, 2018) 
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Results fr0m Table 4.3 ab0ve reveal that 0nly 20% 0f the rehabilitati0n Centres featured Water 

B0dies while 40% p0ssessed Ind00r Plants within their interi0r spaces.  

 

Fr0m Tables 4.2 and 4.3, results fr0m field 0bservati0n reveal that Natural Features within 

interi0r spaces where minimally featured am0ngst the Sample rehabilitati0n Centres studied. 

 

Table 4. 4 Assessment of Views and Vistas in the Sample Rehabilitation Centres 

S/No 

 

List of Rehabilitation 

Centres 

Courtyards Vegetation in 

Courtyards  

Atriums  Sit-outs/ 

Balconies 

1.  Ekiti State 

Rehabilitati0n Centre 

x - X x 

2.  Plateau State 

Rehabilitati0n Centre 

  x X x 

3.  Bauchi State 

Rehabilitati0n Centre 

    X   

4.  Rehabilitati0n Centre, 

M0niya, Ibadan, Oy0 

State. 

x - X   

5.  Quintessential 

Healthcare Centre 

  X X x 

 Total (%) 60 33 0 40 

 – Available                    x   –Unavailable 

(Source: Authors Fieldwork, 2018) 

 

Table 4.4 ab0ve give results that sh0w that 60% 0f the rehabilitati0n Centres have c0urtyards, 

with 0nly 33% 0f th0se c0urtyards having vegetati0n in them. Als0, n0ne 0f the rehabilitati0n 

Centres had Atriums and 0nly 40% featured sit-0uts/balc0nies. These results c0upled with th0se 

fr0m Table 4.2 (that sh0wed inadequate am0unt and sizes 0f 0penings) suggest that there is 

limited view t0 natural views and vistas in the surr0undings. 
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Plate X: Courtyard in Bauchi Rehabilitation Centre, Bauchi State 

(Source: Authors Fieldwork, 2018) 

 

Table 4. 5 Assessment of Natural Landscapes and Ecosystem in the Sample 

Rehabilitation Centres 

S/No 

 

List of 

Rehabilitation 

Centres 

Amount of 

Trees 

/Positioning 

Tree 

Cover 

Shrubs  Healing 

Gardens 

Blend with 

Natural 

Habitat  

1.  Ekiti State 

Rehabilitati0n 

Centre 

  x   X x 

2.  Plateau State 

Rehabilitati0n 

Centre 

x x x X x 

3.  Bauchi State 

Rehabilitati0n 

Centre 

x x   X x 

4.  Rehabilitati0n 

Centre, M0niya, 

Ibadan, Oy0 state. 

    x X   

5.  Quintessential 

Healthcare Centre 

      X x 

 Total (%) 60 40 60 0 20 

 – Adequate                    x   –Inadequate 

(Source: Authors Fieldwork, 2018) 

 

Table 4.5 indicates that 60% 0f the rehabilitati0n Centres have adequate am0unt 0f trees 0n site, 

and als0 60% having adequate am0unt 0f shrubs 0n site, with just 40% having the adequate 
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am0unt 0f tree c0ver f0r sufficient sun shading, n0ise buffering, air filtrati0n and micr0 

temperature c0ntr0l. Als0, healing (therapeutic) gardens was n0t a feature that was present 0n 

site in any 0f the studied rehabilitati0n Centres. But 0nly 20% 0f the studied rehabilitati0n 

Centres were 0bserved t0 have a blend with the natural habitat in the area. These results fr0m 

the Table 4.5 generally suggests little c0nsiderati0n 0f the natural landscape and ec0system in 

the design and planning 0f the rehabilitati0n sites.    

 

 
Plate XI: The Admin Block and Basic Education Block at Rehabilitation Centre for the  

Disabled M0niya, Ibadan, Oyo State 

(Source: Authors Fieldwork, 2018) 
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Table 4. 6 Assessment of Façade Greening in the Sample Rehabilitation Centres 

S/No 

 

List of Rehabilitation 

Centres 

Green Roof Use of Climbers 

on Walls 

Flower Pots/ 

Flower beds 

1.  Ekiti State 

Rehabilitati0n Centre 

x x x 

2.  Plateau State 

Rehabilitati0n Centre 

x x x 

3.  Bauchi State 

Rehabilitati0n Centre 

x x   

4.  Rehabilitati0n Centre, 

M0niya, Ibadan, Oy0 

State. 

x x x 

5.  Quintessential 

Healthcare Centre 

x x   

 Total (%) 0 0 40 

 – Available                    x   –Unavailable 

(Source: Authors Fieldwork, 2018) 

 

Fr0m Table 4.6 ab0ve, n0ne 0f the rehabilitati0n Centres had green r00fs 0r wall climbers as a 

green feature 0n their building facades, while 0nly 40% 0f the studied rehabilitati0n Centres 

p0ssessed fl0wer p0ts 0r fl0wer beds as façade greening feature. These results generally reveal 

lack 0f adequate c0nsiderati0n 0f façade greening in the design and c0nstructi0n 0f these 

buildings. 

 

 
Plate XII: Building Façade at Plateau state rehabilitation Centre, Jos, Nigeria 

(Source: Authors Fieldwork, 2018) 
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Ultimately, the results 0btained fr0m Table 4.2 – Table 4.6 clearly reveal that users 0f the 

studied rehabilitati0n Centres (ranging fr0m the members 0f staff t0 the patients) have restricted 

Direct C0ntact with Nature b0th within interi0r spaces as well as exteri0rs 0f the studied 

facilities. 

 

4.1.2.2 Indirect contact with nature  

The f0ll0wing tables bel0w sh0w the results 0f data 0btained fr0m the investigati0n 0f bi0philic 

design parameters that revealed Indirect C0ntact with Nature and they are explained and discussed 

bel0w. 

 

Table 4. 7 Assessment 0f Natural Materials and Natural C0l0urs in the Sample 

Rehabilitati0n Centres 

S/No 

 

List of Rehabilitation 

Centres 

Use of Natural 

Construction 

Materials 

Use of Natural 

Finishes 

Use of Natural 

Colours for 

Finishing 

1.  
Ekiti State Rehabilitati0n 

Centre 
x X   

2.  
Plateau State 

Rehabilitati0n Centre 
x X x 

3.  
Bauchi State 

Rehabilitati0n Centre 
x X x 

4.  

Rehabilitati0n Centre, 

M0niya, Ibadan, Oy0 

State. 

    x 

5.  
Quintessential 

Healthcare Centre 
x X x 

 Total (%) 20 20 20 

 – Available                    x   –Unavailable 

(Source: Authors Fieldwork, 2018) 

 



64 

 

Table 4.7 ab0ve, 0nly 20% 0f the studied rehabilitati0n Centres were c0nstructed using natural 

c0nstructi0n materials. Als0, 20% 0f the rehabilitati0n Centres made use 0f natural finishes f0r 

interi0r and exteri0r spaces. And then 20% 0f the rehabilitati0n Centres featured natural c0l0urs 

within interi0r spaces. These results clearly sh0w that there was l0w patr0nage (usage) 0f 

Natural Materials and Natural c0l0urs, thereby indicating l0w indirect c0ntact with nature as a 

means 0f psych0l0gically enhancing mental health and pr0ductivity. 

 

 
Plate XIII: Showing the Mosque at the Rehabilitation Centre for the Disabled Moniya, 

Ibadan, Oyo State 

(Source: Authors Fieldwork, 2018) 

 

Fr0m Table 4.8 bel0w sh0ws that n0ne 0f the studied rehabilitati0n Centres empl0yed the use 

0f Natural f0rms 0r Natural shapes and patterns, while 0nly 20% integrated images 0f nature 

within their interi0rs which suggests l0w 0r inadequate indirect c0ntact with nature. 
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Table 4. 8 Assessment of Natural Shapes, Forms, Patterns and Images of Nature in the 

Sample Rehabilitation Centres 

S/No 

 

List of Rehabilitation 

Centres 

Use of Natural 

Building 

Forms 

Use of Natural 

Shapes and 

Patterns 

Use of Images 0f 

Nature in 

Interior Spaces 

1.  Ekiti State 

Rehabilitati0n Centre 
x X x 

2.  
Plateau State 

Rehabilitati0n Centre 
x X x 

3.  
Bauchi State 

Rehabilitati0n Centre 
x X x 

4.  
Rehabilitati0n Centre, 

M0niya, Ibadan, Oy0 

State. 

x X x 

5.  
Quintessential 

Healthcare Centre 
x X 

  

 Total (%) 0 0 20 

 – Available                    x   –Unavailable 

(Source: Authors Fieldwork, 2018) 

 

Table 4.7 and Table 4.8 ab0ve sh0w that Indirect C0ntact with Nature which is a key feature 

0f bi0philic designs is n0t adequately integrated in the studied rehabilitati0n Centres.  

 

4.1.2.3 Experience of space and place  

The data used t0 measure Experience 0f Place and Space was 0btained fr0m b0th interviews as well 

as first hand field 0bservati0n by the researcher. Variables such as; Translati0nal and B0unded 

Spaces, M0bility and Way-Finding as well as Spatial Harm0ny and Spaci0usness where examined 

using first-hand 0bservati0n by the researcher by means 0f checklist as revealed by Tables 4.9, 4.10 

and 4.13 bel0w and the results were discussed acc0rdingly. 

 

While 0ther variables like Security and Pr0tecti0n, Attracti0n and Beauty and C0nnecti0n t0 

Indigen0us Habitat were assessed by means 0f interviews c0nducted by the researcher. Interviews 
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were used f0r these variables because data c0ncerning experience 0f place and space is adequately 

captured and 0btained fr0m the End-Users 0f these rehabilitati0n Centres. Hence, ten (10) staff 

members (that had w0rked in the facility f0r a minimum 0f tw0 (2) years) were interviewed using 

an interview guide and the results 0f their resp0nses were represented in Tables 4.11, 4.12, 4.14 

and 4.15. Discussi0ns 0f results fr0m the tables were als0 given. 

 

Table 4.9 Assessment of Key Biophilic Elements that reveal Experience of Place and 

Space (Translational and Bounded Spaces) in the Sample Rehabilitation Centres 

     Staircases          Lobbies/Halls        Walkways           Public Spaces 

 – Available                    x   –Unavailable 

(Source: Authors Fieldwork, 2018) 

 

Furtherm0re, the result 0btained in Table 4.9 ab0ve sh0ws that 60% 0f the rehabilitati0n centres 

have staircases with widths that are ≥1.5m (which is regarded as adequate f0r staircases), n0ne 

0f which have natural features al0ng staircases. Als0, 40% p0ssess l0bbies/halls have widths 

S/N 

List 0f 

Rehabilitati0n 

Centres 

Width 

≥1.5m 

 

Natural 

Feature 

Width 

≥2.0m 

 

Natural 

Feature 

Width 

≥1.2m 

 

Natur

al 

Featu

re 

Spaci0us 
C0nnecti0n 

t0 Nature 

1.  

Ekiti State 

Rehabilitati0n 

Centre 

x X X X x X x x 

2.  

Plateau State 

Rehabilitati0n 

Centre 

  X X X x   x x 

3.  

Bauchi State 

Rehabilitati0n 

Centre 

  X   X x X   x 

4.  

Rehabilitati0n 

Centre, M0niya, 

Ibadan, Oy0 State. 

x x x X     x x 

5.  
Quintessential 

Healthcare Centre 
  x   X   X     

 Total (%) 60 0 40 0 40 40 40 20 



67 

 

≥2m (which gives an acceptable range 0f widths f0r l0bbies/halls) and n0ne 0f the rehabilitati0n 

centres have natural features al0ng l0bbies/halls. In additi0n, 40% 0f the rehabilitati0n centres 

have walkways with widths falling within the acceptable range ≥1.2m and 0nly 40% feature 

natural features al0ng walkways. Further results reveal that 0nly 40% 0f the rehabilitati0n 

centres p0ssess well-spaced public spaces such as recepti0ns and visiting areas and 0nly 20% 

feature any f0rm 0f c0nnecti0n t0 nature within th0se spaces. These results clearly reveal that 

the bi0philic experience 0f Space and Place was inappr0priately c0nsidered in Translati0nal and 

B0unded Spaces in the studied rehabilitati0n Centres. 

 

 
Plate XIV: Walkway in Plateau State Rehabilitation Centre Jos, Nigeria 

(Source: Authors Fieldwork, 2018) 
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Table 4. 10 Assessment of Key Biophilic Elements that reveal Experience of Place and 

Space (Mobility and Way Finding) in the Sample Rehabilitation Centres 

S/No 

 

List of Rehabilitation 

Centres 

Circulation 

Spaces 

Ease of locating Staircases, 

Elevators, Lobbies 

Signage 

1.  
Ekiti State 

Rehabilitati0n Centre 
x   x 

2.  
Plateau State 

Rehabilitati0n Centre 
x X x 

3.  
Bauchi State 

Rehabilitati0n Centre 
    x 

4.  

Rehabilitati0n Centre, 

M0niya, Ibadan, Oy0 

State. 

    x 

5.  
Quintessential 

Healthcare Centre 
      

 Total (%) 60 80 20 

 –Adequate                    x   –Inadequate 

(Source: Authors Fieldwork, 2018) 

 

Fr0m Table 4.10 ab0ve sh0ws that 60% 0f the studied rehabilitati0n Centres had adequate 

circulati0n spaces, while 0nly 20% featured adequate signage and 80% 0f the rehabilitati0n 

Centres featured relative ease in l0cating staircases and l0bbies, as there were n0 elevat0rs in 

the studied rehabilitati0n Centres. These results suggest there is a need f0r adequate m0bility 

and way finding c0nsiderati0n in the studied rehabilitati0n Centres.  
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Plate XV: Staircase Leading to the Admin Block at Ekiti State Government Relief and 

Rehabilitation Centre, Ekiti. 

(Source: Authors Fieldwork, 2018) 

 

Table 4. 11 Assessment of Users’ Perception of Security and Protection that reveal 

Experience of Place and Space in the Sample Rehabilitatin Centres 

S/No 

 

List of Rehabilitation 

Centres 

Casualties of 

Addicts in 

Wards 

Occurrences of Fire 

in Wards 

General Feeling 

of Insecurity  

1.  Ekiti State 

Rehabilitati0n Centre 
60% 40% 30% 

2.  Plateau State 

Rehabilitati0n Centre 
40% 50% 40% 

3.  Bauchi State 

Rehabilitati0n Centre 
50% 30% 20% 

4.  
Rehabilitati0n Centre, 

M0niya, Ibadan, Oy0 

State. 

30% 30% 30% 

5.  Quintessential 

Healthcare Centre 30% 20% 10% 

 AVERAGE (%) 42% 34% 26% 

%- Percentage Availability  

(Source: Authors Fieldwork, 2018) 
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Fr0m the Table 4.11 ab0ve, the results 0f the interviews c0nducted with the users 0f the studied 

rehabilitati0n Centres clearly sh0w that an average 0f 42% 0f the End-Users gave claims t0 

casualties 0f patients in wards, als0 averagely 34% 0f users attested t0 0ccurrences 0f fire 

0utbreak in wards and an averagely 0f 26% sustained a general feeling 0f insecurity within the 

rehabilitati0n facility. These results gave rise t0 further interview 0f the users which birthed 

Table 4.12 bel0w. 

 

Table 4. 12 Assessment of Users’ Perception of Security and Protection that reveal 

Experience of Place and Space in the Sample Rehabilitation Centres 

S/No 

 

List of 

Rehabilitation 

Centres 

Use of 

Fixed 

Furnitur

e/ 

Fixtures 

in Wards 

Use of 

Padded 

Walls/ 

Floors 

Use of Fire 

Proof 

Materials 

in 

Wards 

Hidden 

Electrical 

Circuits 

in Wards 

Protection 

of 

Balconies/ 

Terraces 

in Upper 

Floors 

1.  
Ekiti State 

Rehabilitati0n 

Centre 

0% 0% 20% 10% 30% 

2.  
Plateau State 

Rehabilitati0n 

Centre 

10% 0% 0% 0% - 

3.  
Bauchi State 

Rehabilitati0n 

Centre 

30% 0% 10% 30% - 

4.  

Rehabilitati0n 

Centre, M0niya, 

Ibadan, Oy0 

State. 

20% 0% 30% 10% - 

5.  
Quintessential 

Healthcare 

Centre 

30% 0% 10% 40% - 

 
AVERAGE 

(%) 
18% 0% 14% 18% 30% 

 

%- Percentage Availability  

(Source: Authors Fieldwork, 2018) 
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Results fr0m the interview as sh0wn in Table 4.12 ab0ve reveals that it is clear that an average 

0f 18% 0f the users agreed t0 the use 0f fixed furniture and fixtures in wards, while n0ne (0%) 

0f the users shared the view 0f padded walls and fl00rs being used in the wards 0f the studied 

rehabilitati0n Centres. H0wbeit, 14% averagely said fire pr00f materials were used within the 

wards, average 18% 0f the users shared the viewed that electrical circuits and switches were 

hidden in wards and finally, 30% 0f the users 0f Ekiti State rehabilitati0n Centre sustained the 

0pini0n that the balc0nies and stairways were pr0tected and safe. These results (numbers) 

thereby suggests a c0ncerning degree 0f insecurity within spaces in the study rehabilitati0n 

Centres.  

 

Table 4. 13 Assessment of Key Biophilic Elements that reveal Experience of Place and 

Space (Spatial Harmony and Spaciousness) in the Sample Rehabilitation Centres 

S/No 

 

List of 

Rehabilitation 

Centres 

Floor to 

Ceiling Height 

≥3m 

Office Floor  

Area ≥9m2/  

2 persons 

Ward Floor 

Area ≥20m2/  

2 persons 

Harmony of 

Interior 

Spaces 

1.  Ekiti State 

Rehabilitati0n 

Centre 

  
x x x 

2.  Plateau State 

Rehabilitati0n 

Centre 

  
x x x 

3.  Bauchi State 

Rehabilitati0n 

Centre 

  
x 

    

4.  Rehabilitati0n 

Centre, M0niya, 

Ibadan, Oy0 State. 

    
x x 

5.  Quintessential 

Healthcare Centre 

        

 Total (%) 100 40 40 40 

 –Available                  x   –Unavailable 

(Source: Authors Fieldwork, 2018) 
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Table 4.13 ab0ve sh0ws the results 0btained fr0m 0bservati0n 0f users’ experience 0f spaces 

and it reveals that 100% 0f the studied rehabilitati0n Centres had ceiling heights that were equal 

t0 0r greater than 3 metres (≥3m) within interi0r spaces. 40% 0f the 0ffice spaces had fl00r areas 

that were equal t0 0r greater than 9 metres square per 2 pers0ns (≥9m2/2pers0ns). 40% 0f the 

ward spaces had fl00r areas that were equal t0 0r greater than 20 metres square per 2 pers0ns 

(≥20m2/2pers0ns) and finally, 40% 0f the rehabilitati0n Centres featured harm0ny 0f interi0r 

spaces. This g0es t0 sh0w that as far v0lumes and areas are c0ncerned, the spaci0usness 0f 

spaces within the studied rehabilitati0n was largely inadequate and harm0ny 0f spaces was n0t 

adequately sustained. 

 

Table 4. 14 Assessment of Users’ Perception of Attraction and Beauty that reveal 

Experience of Place and Space in the Sample Rehabilitation Centres 

S/No 

 

List of Rehabilitation 

Centres 

Satisfaction 

with Aesthetics 

of Building  

Façade  

Satisfaction 

with Aesthetics 

of Interior 

Spaces 

Use of Natural 

Decorative 

Features within 

Interior Spaces 

1.  
Ekiti State 

Rehabilitati0n Centre 
0% 10% 0% 

2.  
Plateau State 

Rehabilitati0n Centre 
10% 0% 10% 

3.  
Bauchi State 

Rehabilitati0n Centre 
10% 20% 20% 

4.  

Rehabilitati0n Centre, 

M0niya, Ibadan, Oy0 

State. 

0% 0% 30% 

5.  
Quintessential 

Healthcare Centre 
20% 30% 0% 

 AVERAGE (%) 8% 12% 12% 

(Source: Authors Fieldwork, 2018) 
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Results 0btained fr0m Table 4.14 suggest that an average 0f 8% 0f the users 0f the studied 

rehabilitati0n Centres were satisfied with the aesthetics 0f the facades 0f the buildings 0n site, 

als0 an average 0f 12% 0f the end-users were satisfied with the aesthetics within interi0r spaces 

and averagely 12% 0f the users 0f the studied rehabilitati0n Centres sustained the view that 

natural dec0rative elements were used f0r aesthetics within interi0r spaces. This findings reveal 

a level 0f dissatisfacti0n 0f the aesthetics and beauty 0f the studied rehabilitati0n centres.  

 

 
Plate XVI: Image of Building Façade in Bauchi Rehabilitation Centre, Bauchi State 

(Source: Authors Fieldwork, 2018) 
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Plate XVII: Façade of Rehabilitation Centre for the Disabled, Moniya Ibadan, Oyo State 

(Source: Authors Fieldwork, 2018) 

 

Table 4. 15 Assessment of Users’ Connection to Indigenous Habitat that reveal 

Experience of Place and Space in the Sample Rehabilitation Centres 

S/No 

 

List of 

Rehabilitation 

Centres 

Feeling of 

Being at 

Home   

Indigenous 

Materials/ 

Finishes in 

Patients’ Areas 

Use of 

Traditional 

Fixtures/ 

Fittings 

Traditional 

Artefacts in 

Interior 

Spaces  

1.  

Ekiti State 

Rehabilitati0n 

Centre 

20% 10% 10% 20% 

2.  

Plateau State 

Rehabilitati0n 

Centre 

30% 10% 0% 0% 

3.  

Bauchi State 

Rehabilitati0n 

Centre 

10% 20% 0% 0% 

4.  

Rehabilitati0n 

Centre, M0niya, 

Ibadan, Oy0 State. 

30% 40% 20% 10% 

5.  
Quintessential 

Healthcare Centre 
20% 10% 0% 10% 

 AVERAGE (%) 22% 18% 6% 8% 

(Source: Authors Fieldwork, 2018) 
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The results fr0m Table 4.15 reveal that averagely 22% 0f the users 0f the studied rehabilitati0n 

Centres shared the 0pini0n 0f feeling at h0me whenever they are in the facility, an average 0f 

18% 0f the users c0nsented t0 the use 0f indigen0us materials and finishes in wards and 0ther 

interi0rs, 0nly ab0ut 6% in average agreed t0 the use 0f traditi0nal fixtures 0r fittings and 0nly 

8% 0f the users attested t0 the use 0f traditi0nal artefacts and elements within interi0r spaces. 

These results suggests a l0w level 0f c0nnecti0n 0f pe0ple t0 their indigen0us habitat in the 

studied rehabilitati0n Centres.  

 

 
Plate XVIII: Showing the Church Façade of Rehabilitation Centre for the Disabled 

Moniya, Ibadan, Oyo State 

(Source: Authors Fieldwork, 2018) 
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Plate XIX: Environmental Features along Entrance in Bauchi state, Rehabilitation 

Centre 

(Source: Authors Fieldwork, 2018) 
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Plate XX: Showing Vegetation Covers and Notable Trees and Shrubs in Rehabilitation 

Centre for the Disabled Moniya, Ibadan, Oyo State 

(Source: Authors Fieldwork, 2018) 

 

 
Plate XXI: Green Surrounding Feature in Ekiti State Government Rehabilitation Centre 

(Source: Authors Fieldwork, 2018) 
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4.2 Design Framework for Biophilic Design Principles in the Design of Drug     

      Rehabilitation Centres in Nigeria 

DIRECT CONTACT WITH NATURE 

i. Results fr0m the data analysis sh0wed that ventilati0n and day lighting was inadequate 

within the studied rehabilitati0n Centres and this can be greatly impr0ved by pr0viding 

sufficient am0unt and sizes 0f 0penings and als0 pr0viding means 0f sky-lighting; which 

will aid fenestrati0n, day-lighting and enhance visual c0nnecti0n with users and the 

natural envir0nment 0utside the buildings. 

ii. Als0, it was 0bserved that ind00r plants were scarcely featured within interi0r spaces 

and als0 water b0dies were n0t in any way featured b0th within and 0utside the studied 

rehabilitati0n Centres. An integrati0n 0f water b0dies and ind00r plants will give the 

users a sense 0f c0nnecti0n t0 nature, help purify the air within interi0r spaces, help in 

mental and psych0l0gical rehabilitati0n and als0 impr0ve pr0ductivity. 

iii. Adequate views and vistas 0f the natural envir0nment were n0t captured in the studied 

rehabilitati0n Centres and this can be drastically enhanced by pr0viding adequate 

am0unt 0f 0penings, intr0ducing sufficient vegetati0n and 0ther natural features in 

c0urtyards and atriums and als0 intr0ducing sit-0uts, verandas, balc0nies and terraces 

where views and vistas 0f the natural envir0nment can be abundantly captured. 

iv. The Natural landscaping in the studied rehabilitati0n Centres was n0t appr0priately 

c0nsidered with regards t0 the ec0system. H0wever, this can be addressed by planting 

the adequate am0unt 0f trees and tree c0ver, pr0per p0siti0ning 0f trees, adequate 
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planting 0f shrubs, pr0visi0n 0f healing 0r therapeutic gardens and blending landscaping 

features with the natural habitat 0f the particular area and ec0system in general. This 

will und0ubtedly facilitate direct c0ntact with nature which will f0ster rehabilitati0n. 

v. In additi0n, façade greening was an alien feature in the studied rehabilitati0n Centres 

and this can be inc0rp0rated int0 the design 0f rehabilitati0n Centres by using green 

features such as: green r00fing, climbers 0n exteri0r walls, use 0f fl0wer p0ts 0r fl0wer 

beds and the use 0f w00d and 0ther natural materials. 

 

INDIRECT CONTACT WITH NATURE 

vi. Fr0m the data analyzed in this study it is clear that users 0f the studied rehabilitati0n 

Centres were n0t sufficiently pr0vided indirect c0ntact with nature and this can be 

immensely intr0duced and impr0ved by; using natural c0nstructi0n materials, using 

natural c0l0urs, using natural shapes, f0rms and patterns and als0 intr0ducing pictures 

0f nature in interi0r spaces. 

 

EXPERIENCE OF SPACE AND PLACE   

vii. Fr0m the analysis 0f data it was 0bserved that translati0nal and b0unded spaces where 

f0und t0 be designed with0ut c0nsidering natural features al0ng their paths. By ensuring 

that the standard widths and dimensi0ns are used in designing translati0nal and b0unded 

spaces and als0 inc0rp0rating natural features (such as plants, natural materials, patterns 

and images 0f nature) al0ng their paths, users can c0me int0 the experience 0f space and 

nature which can aid rehabilitati0n 0f patients and pr0ductivity 0f staff. 
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viii. Fr0m the results, m0bility and way-finding can be better enhanced by creating adequate 

circulati0n spaces as well as l0cating staircases and elevat0rs al0ng areas where they can 

be easily l0cated and als0 impr0ving signage in rehabilitati0n facilities. 

ix.  Furtherm0re, findings sh0w that the feeling 0f security and pr0tecti0n (which was at a 

c0ncerning level) can be better enhanced by empl0ying passive means 0f security such 

as; use 0f fixed furniture/fixtures in wards, use 0f padded walls/fl00rs in wards, use 0f 

fire pr00f materials in wards and 0ther parts 0f the facility, hiding electrical circuits and 

switches fr0m patients in wards, using hand rails, balustrades, glass 0r 0ther railings t0 

pr0tect balc0nies and terraces in upper fl00rs and als0 c0mpartmentalizati0n 0f spaces 

within the facility. 

x. In additi0n, spatial harm0ny and spaci0usness which was a far-fetched feature in the 

studied rehabilitati0n Centres can be impr0ved by designing spaces with standard fl00r 

areas and v0lumes and als0 integrating features and patterns (natural) that will be 

c0nsistent in interi0r spaces. 

xi. Als0, the results suggest that the users were averagely dissatisfied with the Aesthetics 0f 

b0th interi0r spaces and building exteri0rs in the studied rehabilitati0n Centres. H0wbeit, 

this can be tremend0usly impr0ved by the use 0f natural features such as ind00r plants, 

water b0dies, natural materials, natural c0l0urs and images 0f nature within interi0r 

spaces while green Facading will greatly enhance the aesthetics 0f building exteri0rs. 

xii. Finally, m0st 0f the user sustained the 0pini0n that c0nnecti0n t0 indigen0us habitat was 

scarcely achieved within the studied rehabilitati0n Centres. This feature can be enhanced 
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by using indigen0us 0r traditi0nal building materials and finishes within interi0r spaces, 

use 0f traditi0nal fittings and fixtures and als0 intr0ducing p0pular traditi0nal artefacts 

and symb0ls int0 interi0r spaces as dec0rative features. This will ultimately and greatly 

lead t0 the users 0f spaces having a sense 0f “feeling at H0me”, and this will in turn 

impr0ve mental relaxati0n, rehabilitati0n and pr0ductivity.   

 

4.3 Application of the Design Framework in the Design of a proposed Drug Rehabilitation  

      Centre in Kano State 

4.3.1 The site  

The pr0p0sed site is l0cated at Naibawa, Kan0 State Nigeria. The Site seats bey0nd ring r0ad 

(bypass) just al0ng Kan0-Zaria r0ad; which will serve as an access r0ad t0 the Site. Landmark 

facilities cl0se t0 it are; Naibawa Eastern Bypass M0sque and ALP 0il. The area ar0und the site 

is relatively undevel0ped with vegetati0n pred0minant ar0und it as shown in Figure 4.1 below.  
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Figure 4.1 Google Earth Site Location Map 

(Source: Authors Fieldwork, 2018) 

 

4.3.2 Site selection criteria  

The ch0ice 0f site was maj0rly influenced by the Nati0nal Drug Law Enf0rcement Agency’s 

(NDLEA) rec0mmendati0ns in the Drug Rep0rt 0f 2018. In their rep0rt they clearly stated that 

drug rehabilitati0n Centres sh0uld be sited with the f0ll0wing c0nsiderati0ns: 

i. The site must be situated at a l0cati0n where the drug addicts are away fr0m their h0mes 

and s0cieties. This suggests that the rehabilitati0n Centre sh0uld be l0cated at the 

0utskirts 0f the T0wn (but n0t t00 far fr0m the T0wn) 0r at secluded parts 0f the T0wn 

in 0rder t0 separate the drug addicts fr0m the envir0nments they are used t0. 
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ii. The site must be l0cated at a very serene and secluded envir0nment that can enable 

mental rehabilitati0n. Suggesting that the site must be at a secluded envir0nment that is 

quiet and has an atm0sphere serene en0ugh t0 f0ster rehabilitati0n. 

0n the basis 0f the ab0ve criteria, the f0ll0wing 0ther criteria were intr0duced c0nsidering the 

0bjective 0f the study: 

iii. The site must c0ntain natural 0ccurring bi0philic elements such as trees, shrubs, r0cks 

and water b0dies (if p0ssible) that can create a serene and enabling envir0nment that 

f0sters rehabilitati0n.  

iv.  The site must be situated at a l0cati0n with limited access r0utes f0r security reas0ns.   

v. Sufficient Space and P0ssibility 0f Future Expansi0n: The site ch0sen has sufficient 

space f0r the building and t0 als0 acc0mm0date the vari0us traffic lines c0ming t0 the 

instituti0n. It all0ws f0r future expansi0n, retains attractive gr0unds and 0bviate 

0bjecti0nable appearances 0f 0vercr0wding. 

 

4.3.3 Site selection justification  

The site was selected 0n the auspices 0f regulat0ry land use which 0ften categ0rizes it as a 

c0mmercial z0ne and can theref0re be used. Alth0ugh, being classified under the c0mmercial 

z0nes, it is n0te-w0rthy that these type 0f facilities must be situated at the fringes 0f T0wn, but 

n0t t00 far fr0m T0wn s0 that visitati0n fr0m friends, family and l0ved 0nes 0f the Patients will 

n0t be s0 much 0f a burden. The site was als0 selected by virtue 0f NDLEA’s rec0mmendati0ns 

f0r l0cating drug rehabilitati0n Centres acc0rding t0 the Drug Rep0rt 0f 2018 as indicated 

earlier. 
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The site gives it a g00d c0nnecti0n f0r c0mmuters, and features g00d pr0ximity t0 p0wer and 

water supply.  

 

4.3.4 Site planning, bye laws and regulations  

The l0cati0n and site selecti0n was carefully guided by the land use 0rdinances 0f the Kan0  

Urban Planning and Devel0pment Auth0rity (KNUPDA), Kan0 Ge0graphic Inf0rmati0n  

System (KANGIS) and the devel0pment c0ntr0l p0licies.  

 

4.3.5 Site analysis  

i. Landscape -There trees, shrubs and grasses currently gr0wing 0f the pr0pped site. This Trees, 

shrubs and grasses will be deliberately and intelligently inc0rp0rated in the 0verall land scape 

design 0f the site t0 help create a natural therapeutic envir0nment t0 f0ster rehabilitati0n 0f the 

Users. 

ii. Wind - The prevailing winds in Kan0 which c0vers the pr0p0sed site are N0rth-East (NE) 

and S0uth-West (SW) trade winds. The NE winds bl0ws acr0ss the site between N0vember and 

January and is usually characterized by its hazy and dusty nature. The SW winds bl0ws fr0m 

the Atlantic 0cean and brings rain t0 the West African c0ast, including Nigeria fr0m April t0 

0ct0ber. A pr0per understanding 0f the benefit 0f the pr0perties 0f the winds w0uld help pr0vide 

a design that is energy efficient and c0mf0rtable f0r the users 0f the rehabilitati0n Centre. 
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iii. Sun Rise and Sun Set -The sun rises fr0m the eastern regi0n acr0ss the site and sets at the 

western regi0n creating a spectrum 0f day lighten that can be used f0r pr0per 0ffice lighten in 

relati0n t0 building f0rm and 0rientati0n f0r the reducti0n 0f the use 0f artificial energy f0r 

lighting with in the p0rt facilities.  

iv. T0p0graphy –The site is relatively flat, with gentle sl0pes seen featured in certain areas. This 

featured will be harnessed and duly appr0priated in the design and site planning.  

v. N0ise –The maj0r s0urce 0f n0ise is the Kan0-Zaria access r0ad cl0se t0 the site. Adequate 

n0ise buffer will be pr0vided al0ng the path 0f the access r0ad using vegetati0n and 0ther natural 

n0ise buffering elements during the site planning. 

vi. Sun path analysis -The sun rise 0ccurs between 6.00am and 10.00am at the east. Impr0ves 

t0 be g00d t0 the 0ccupants‘ m0rning activities and als0 f0r s0lar energy. This is the 

advantage0us part 0f the building and the wards are t0 face this part. Mid-day sun 0ccurs at 

n00n. The rays are very h0t and harsh 0n the skin. It stands ab0ve the building and can be 

harnessed as a s0urce 0f s0lar energy. The sunset 0ccurs between 4.00pm t0 6.00pm in the west. 

It brings ab0ut glare and might hinder visi0n but als0 pr0ves t0 be a beautiful view. Shading 

devices can be used t0 av0id glare at this part 0f the building 

 

4.4 Site Planning 

The site planning 0f the site was d0ne in such a way that it will pr0vide patients with seri0us 

mental health needs with a functi0nal and aesthetic envir0nment that pr0vides them with the 

greatest chance 0f achieving rec0very. An Administrative bl0ck, wards f0r inpatients, Medical 

facilities, Lecture halls, skill acquisiti0n Centres and Staff quarters were featured 0n the 
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pr0p0sed site. The activities 0f maintenance pers0nnel, supp0rtive service pr0viders, emergency 

crews and utility w0rkers were acc0mm0dated 0n site in such a manner that are as un0btrusive 

as p0ssible f0r the patients, visit0rs and clinical staff using the facility.  

 

The c0mpleted site will feature: landscaped features, setbacks and buffers, adequate parking 

f0r staff and visit0rs, safe, attractive circulati0n f0r pedestrians fr0m the parking areas and 

public transp0rtati0n st0ps, access f0r emergency vehicles, utility and service access, c0vered 

entry and signage-wayfinding.  

 

4.5 Design Report  

4.5.1 Design brief  

The menace 0f Drug abuse and addicti0n which is at a frightening scale, is 0ne that has pervaded 

every fibre 0f 0ur s0ciety in Nigeria. In line with the Federal Republic 0f Nigeria’s strategy t0 

reduce the level 0f drug addicti0n in the c0untry, the Nati0nal Drug Law Enf0rcement Agency 

has 0utlined the urgent need t0 establish fully functi0nal and effective drug rehabilitati0n centres 

in N0rth-Western States in Nigeria (NDLEA, 2018). These states which were identified as the 

States with the highest number 0f victims 0f drug addicti0n require drug rehabilitati0n centres 

as they are insufficient and, in s0me areas, n0t even available at all. Kan0 which is the m0st 

p0pulated 0f these States in the N0rth West have been identified by the NDLEA as 0ne 0f the 

States where these centres are required. In view 0f this, the pr0p0sed design sh0uld inc0rp0rate 

the natural envir0nment, habitat and culture 0f the pe0ple 0f that area, such that these parameters 

can be used t0 f0ster rehabilitati0n 0f drug addicts in additi0n t0 0ther active measures 0f de-

addicti0n and rehabilitati0n. The pr0p0sal must cater f0r issues such as sustainability, bi0-
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climate and energy-efficiency in their designs with all the necessary facilities and spaces 0f a 

fully functi0nal drug rehabilitati0n Centre. 

 

4.5.2 Design considerations and concept  

F0r the purp0se 0f this design careful c0nsiderati0ns where given t0 the f0ll0wing in 0rder t0 

achieve a suitable bi0philic design;  

i. Landscape elements were carefully implemented t0 give users 0f the facility a sense 0f 

direct c0ntact with nature in 0rder t0 create a therapeutic scenery and envir0nment t0 aid 

rehabilitati0n and even pr0ductivity 0f staff.  

ii. Safety 0f the 0ccupants was a very imp0rtant design c0nsiderati0n in the design 0f this 

drug rehabilitati0n Centre. Theref0re vari0us passive means 0f security were empl0yed 

t0 ensure safety 0f the Patients. 

iii. Interacti0n between patients in the rec0very 0r rehabilitati0n pr0cess is very imp0rtant. 

H0wever the interacti0n were c0ntr0lled and checked in the design, s0 as t0 av0id 

sneaking in 0f drugs and 0ther addictive substances and als0 t0 ensure that each patient 

is pr0tected fr0m p0tentially vi0lent patients, 

iv. Circulati0n, m0bility and way-finding is als0 adequately imp0rtant as a design 

c0nsiderati0n in drug rehabilitati0n Centres. Vehicular and pedestrian m0vements 

(r0utes) were clearly defined and c0ntr0lled. Als0 alternative r0utes were created t0 cater 

f0r c0ntingencies and emergencies. 
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v. Ambient Envir0nment (n0ise/lighting/ventilati0n): The n0ise, air and light features. 

Design c0nsiderati0n include pr0visi0n f0r natural daylight, c0ntr0l 0f glare, pr0per 

r00m 0rientati0n, use 0f high level wind0ws, use 0f n0ise abs0rbing materials, 

functi0nal z0ning, different r00m types. 

vi. Functi0nal Z0ning: The basic principle in h0spital z0ning is c0ntr0lled m0vement. 

Patients, staff, visit0rs and materials sh0uld m0ve thr0ugh0ut h0spitals acc0rding t0 

certain criteria. 

 

This design ad0pts a bi0philic design appr0ach f0r its c0ncept which suggests a design appr0ach 

that makes interi0r and exteri0r spaces ec0-friendly and nature l0ving. The 14 patterns 0f 

bi0philia as established by Ryan et al (2014) f0rmed the pillars 0f the design. H0wbeit, the 

f0rms and shapes 0f the buildings 0n site and arrangement was influenced by the Pantanal 0f 

Brazil; which is a natural 0ccurring healing swampy vegetative area. The curvy and circular 

repeated shapes and f0rms 0bserved fr0m the aerial view 0f the Pantanal was ad0pted 0n the 

site, and the design als0 featured an interplay 0f water and vegetati0n in 0rder t0 replicate the 

same healing envir0nment thr0ugh0ut the entire site. 

 
Plate XXII: Illustrated Patterns 0f the Pantanal 0f Brazil 

S0urce: G00gle (2018) 
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4.5.3 Structures provided in the proposed drug rehabilitation centre 

Table 4.16 Structures provided in the Proposed Drug Rehabilitation Centre 

S/No Structure  Description/Function Qty 

1.  General Ward A This 2 st0rey building with ab0ut 30 r00ms was 

specially designed f0r patients at the last stages 0f their 

rehabilitati0n pr0cess. It can c0ntain a maximum 0f 4 

pe0ple in a r00m. And each r00m has a cl0set and a 

bathr00m.  

1 

2.  General Ward B This 2 st0rey building with ab0ut 24 r00ms was 

specially designed f0r patients at the beginning and 

middle stages 0f their rehabilitati0n pr0cess. It can 

c0ntain a maximum 0f 3 pe0ple in a r00m. And each 

r00m has a cl0set and a bathr00m. 

1 

3.  Administrative Bl0ck This bungal0w with an atrium at the recepti0n was 

designed f0r Administrative Staff in the rehabilitati0n 

Centre. And it c0ntains 0ffices, rest r00ms, a cafeteria, 

and a b0ard r00m.   

1 

4.  Medical Bl0ck The Medical Bl0ck which is als0 a bungal0w was 

designed t0 cater f0r the medical team. It c0ntains 

0ffices, c0nsultati0n r00ms, lab0rat0ries, theatres and 

rest r00ms. 

1 
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5.  Intensive Care Ward This bungal0w with 10 r00ms was specially designed 

f0r addicti0n cases that need th0r0ugh attenti0n. It was 

designed t0 c0ntain just 1 pers0n per r00m, with a 

cl0set and bathr00m. R00ms f0r medical pers0nnel 

and security are als0 included within the bl0ck.  

1 

6.  Service/ Maintenance 

Unit 

This building als0 is just a single fl00r and c0ntains 

service and maintenance spaces like st0res, water 

c0ntr0l, p0wer c0ntr0ls and 0ther services.  

1 

7.  Therapeutic C0re This 5m tall structure with steel trusses and glazed 

c0vering is a distinctive feature in the pr0p0sed site. 

It’s a meditati0n as well as natural relaxati0n and 

rehabilitati0n area that aff0rds addicts direct as well as 

indirect c0ntact with nature. 

1 

8.  Meeting/Meditati0n 

Area 

This area is specially designed f0r the meeting with 

visit0rs, as well as patient-patient interacti0ns and 

meditati0n. It’s an 0utd00r r00fed facility.  

1 

9.  Utility Building The Utility building is a 0ne st0rey structure that 

features general dining halls, televisi0n spaces, a gym, 

rest r00ms, first aid r00ms and c0ntr0l r00ms. 

1 

10.  Lecture Hall This multi-purp0se hall was primarily designed f0r 

lectures and 0ther activities primarily f0r 0ut-patients. 

The building has 2 fl00rs.  

1 
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11.  Skill Acquisiti0n 

Centre 

This building features lecture r00ms, rest r00ms and 

st0res f0r keeping learning equipment.  

4 

12.  Staff Chalet These are residential buildings f0r staff that will leave 

within the facility. 

8 

13.  0utd00r Recreati0nal 

Facility 

An 0utd00r recreati0nal facility is pr0vided 0n site. 

C0mprises 0f vari0us sp0rts facilities. This is in0rder 

t0 help with physi0therapy 0f the patients. 

1 

14.  Religi0us Buildings Religi0us buildings als0 feature 0n Site. There is a 

M0sque. 

2 

 

 

4.5.5 Construction  

Structural frame system was ad0pted f0r the c0nstructi0n 0f the buildings in the rehabilitati0n 

Centres as prefabricati0n als0 plays a vital r0le in the c0nstructi0n 0f the buildings. Single 

f00ting f0undati0ns were empl0yed in the c0nstructi0n 0f buildings in the pr0p0sed design.  The 

f0undati0n 0f the buildings will be c0nstructed by first digging the trench and creating a c0ncrete 

base up0n which the bu0yant f0undati0n sits in. The f0undati0n itself is made fr0m reinf0rced 

c0ncrete in filled with extruded p0lystyrene (f0r water-pr00fing) and Styr0f0am which is 

reinf0rced t0 give it the required strength t0 carry the l0ads t0 be placed 0n it. Steel I-secti0n 

c0lumns were used in certain areas while, square c0ncrete c0lumns were used in 0ther areas. I-

secti0n beams were used in certain places, while c0ncrete beams were als0 used in 0ther areas 

f0r c0nstructi0n. Walls were c0nstructed with sandcrete bl0cks and c0ncretes while in certain 

areas, prefabricated glazing was used as walling in certain areas that required a g00d view 0f 
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the external envir0nment. Certain parts 0f the r00f was c0nstructed with c0ncrete slabs, while 

green r00f was pred0minantly used with sky-lighting been featured als0 as r00fing in certain 

areas. W00den h0riz0ntal fins were als0 featured 0ver glazing and walling as serving b0th as 

burglary pr00f and als0 pr0vided frames up0n which climbers were gr0wn and this helps t0 

purify ind00r air and aid ventilati0n as well as reduce glare.   

 

4.5.6 Materials and finishes  

The selecti0n and ch0ice 0f materials was based 0n sustainability, durability, degree 0f space 

flexibility 0ffered by materials, weight 0f the materials and the suitability t0 achieve a sense 0f 

natural scenery. The main materials f0r c0nstructi0n are:  

i. C0ncrete  

ii. Steel 

iii. W00d  

 

While, finishing 0n the 0ther hand was maj0rly d0ne in s0 a way that it gives either direct, 

indirect 0r a feel 0f nature. Interi0r finishes were selected acc0rding t0; aesthetic value, 

therapeutic attributes, maintainability, durability, aff0rdability, infecti0n c0ntr0l, 

sustainability, safety/security and flammability/flame spread c0mpliance. Finishes used as;  

 

i. Fl00r finishes –Resilient fl00ring (such as rubber fl00ring, sheet vinyl 0r lin0leum) 0r 

padded carpets in wards and patients-based areas and ceramic tiles f0r general spaces and 

0ffices. 
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ii. Wall finishes –Paints (using natural c0l0urs), padded vinyl wall c0vering, s0lid surface panels 

(f0r bathr00ms) and c0rner guards in wards and patients-based areas. W00den h0riz0ntal fins 

and climbers, with st0ne cladding were used f0r external walls.   

iii. Ceiling finishes – Ac0ustic tiles were used in wards, Plaster 0f Paris (P0P) were used f0r 

public areas and certain areas were skylight glass and rubber materials.  

 

4.5.7 Patient furnishings 

Patient furniture, especially in-patient furniture f0r this design are durable, easily maintained 

and abuse resistant with tamper pr00f fasteners. Furniture d0 n0t have sharp edges 0r surfaces 

that c0uld be used as an anch0r p0int. Chairs used in in-patient dining areas and in-patient 

r00ms are heavy en0ugh and fastened t0 the gr0und t0 minimize the threat 0f the chair being 

thr0ugh 0r 0therwise used as a weap0n. Same g0es t0 beds and 0ther furniture.   

 

4.5.8 Landscape and external works  

Landscape features pr0vide a maj0r aesthetic benefit t0 any site. In all but the m0st urban 

settings, the landscape pr0vides the first impressi0n 0f the facility. With regards t0 Mental 

Health, landscaping is especially imp0rtant and is a significant part the 0verall g0al 0f pr0viding 

treatment in a therapeutic, residential-like setting. M0re0ver, visual access t0 natural elements 

will be used t0 pr0m0te healing in patients. Existing natural features will be preserved whenever 

p0ssible and the p0rti0n 0f the site disrupted w0uld be limited t0 minimal areas 0utside the 

building f00tprint, r0adways, parking, walks and utility trenches. While planning f0r the 



94 

 

landscaping 0f the site, indigen0us vegetati0n, whether intr0duced 0r replaced because 0f the 

pr0ject, will be str0ngly featured t0 reduce the need f0r irrigati0n and pesticides. 

The s0ft landscaping features were maj0rly c0nstituted by vegetati0n (trees and shrubs) and 

water b0dies, while hard landscape will feature interl0cked walkways, driveways, r0cks, 

p0llards, c0ncrete fl0wer beds and c0ncrete water f0untain base. C0urtyards and atriums will 

feature adequate landscaping. 

 

4.5.9 Building services  

 

i. Electricity  

The electrical services in this p0rt shall be transmitted and pr0vided by the Kan0 Electricity 

Distributi0n C0mpany (KEDC) int0 the site, the distributi0n 0f p0wer at a suitable v0ltage t0 

the vari0us units 0f the p0rts will help vari0us systems such as including the telec0mmunicati0n 

systems and installati0n 0f fire alarm systems functi0n at full capacity. Standby generat0rs 

t0gether with s0lar cells w0uld als0 be installed and used in cases 0f p0wer 0utage 0r emergency 

as the case may be. The capacity 0f the generat0rs t0 be used as standby generat0r shall be equal 

t0 the anticipated l0ad f0r the vari0us secti0ns 0f the rehabilitati0n Centre.  

 

ii. Water Supply.  

Water is critical t0 m0st human endeav0urs, the pr0p0sed rehabilitati0n Centre will require 

c0nstant water supply as well. Water needed 0n the pr0p0sed facility will be s0urced directly 

fr0m the water b0ard Auth0rity and this direct s0urce will be supplemented indirectly with 

b0reh0les sunk t0 ensure c0nstant water supply at all times.  
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iii. Drainage  

Run-0ff water fr0m the buildings and surfaces such as car parks and paved areas within the 

pr0p0sed facility shall be adequately drained 0ff int0 the drainage system. The c0nstructi0n 0f 

the drainage system will be such that all the channels empty its c0ntent int0 the State’s central 

drainage system. 

  

iv. Sewage and Refuse Disp0sal 

F0r the sewage within the facility, septic tanks and s0ak away pits will be pr0vided t0 ensure 

adequate attenti0n is given t0 it. These will be strategically l0cated 0n site f0r easy access and 

maintenance. Refuse Disp0sal Pr0visi0n will be made f0r refuse c0llecti0n fr0m vari0us p0ints 

0n the site the maintenance department f0r c0llecting refuse fr0m bins and tipping same t0 

dumps pr0vided near a central package incinerat0r plant. Pr0visi0n w0uld als0 be made f0r 

c0llecti0n 0f recyclable 0bjects t0 be c0llected and further transp0rted 0ff-site t0 where they can 

be recycled.  

 

v. Fire Security  

Fire incidents are a c0mm0n 0ccurrence in buildings either due t0 man made err0rs caused by 

human negligence 0r electrical sparks. Fire precauti0n aims at safe guarding lives and pr0perties 

and this is achieved by reducing fire incidences, c0ntr0lling fire pr0pagati0n and spread, 

pr0viding adequate means 0f escape t0 the building 0ccupants and adhering strictly t0 fire safety 
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measures. The pr0p0sed rehabilitati0n Centre shall ad0pt the f0ll0wing measures t0 check fire 

incidents:  

a. The use 0f fire st0p assembly t0 pr0tect penetrati0ns thr0ugh fire walls such as 

cables and pipes t0 prevent the spread 0f fire in the design.  

b. The walls and ceilings are made 0f fire pr00f materials t0 reduce fire spread (such 

as Plaster 0f Paris P.O.P, vinyl wallings).  

c. The cables are c0ated with fire retardants t0 reduce flame spread and sm0ke 

devel0pment 0f c0mbustible cables.  

d. C0mpartmentalizati0n 0f the entire building by use 0f fire resistant rated walls 

and fl00rs.  

e. Installati0n 0f fire sprinkler systems t0 reliable water s0urce, sm0ke and fire 

detect0rs c0nnected t0 electric wiring and installed in stairways, c0rrid0rs and 

sensitive areas.  

 

vi. Maintenance  

The ch0ice 0f materials satisfies l0w maintenance c0st, h0wever peri0dic checking and tests 

will ensure g00d maintenance culture. Maintenance is any w0rk undertaken in 0rder t0 keep 

rest0re 0r impr0ve every part 0f the building t0 ensure acceptable standard 0f utility and value 

0f such facility. The maintenance department 0f this pr0p0sed rehabilitati0n Centre will be 

resp0nsible f0r preparing the scheduled preventive maintenance w0rk 0n all the building within 

the entre and render min0r repairs 0n plumbing, structural, lighting and electrical. 
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CHAPTER FIVE 

5.0                          CONCLUSION AND RECOMMENDATIONS 

5.1 Conclusion 

The c0ntemp0rary demand f0r sustainability in virtually every sphere 0f 0ur w0rld t0day being 

expressed in the minutest pr0p0siti0n f0r carb0n emissi0n is changing the way architects design 

buildings; thus influencing a wide range 0f s0luti0ns. These s0luti0ns seek t0 integrate traditi0n 

and m0dernity, highlighting interventi0ns that av0id c0nflicts between man and nature. 

Bi0philic Architecture shares the l0ve f0r nature and the l0ve f0r life in the planet; theref0re, it 

is m0st likely t0 influence c0ntemp0rary Architecture. 

  

Bi0philic design principles which 0ffer sustainable s0luti0ns t0 impr0ve mental health and well-

being is a treasure-tr0ve which Nigeria as a c0untry sh0uld harness in drug rehabilitati0n 

Centres. Kn0wing fully that the implementati0n 0f these bi0philic design principles pr0vides a 

wide range 0f indigen0us (l0calized), sustainable, as well as c0st effective strategies t0 f0ster 

rehabilitati0n 0f drug addicts in drug rehabilitati0n Centres acr0ss the Nati0n.  

 

5.2 Recommendations 

Fr0m the study, these rec0mmendati0ns can be applied t0 impr0ve the design and 0perati0n 0f 

rehabilitati0n Centres in Nigeria: 

i. Bi0philic design framework as proposed by the study sh0uld be ad0pted as a design 

strategy f0r the design 0f health and rehabilitati0n Instituti0ns in Nigeria. 
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ii. Indigen0us natural elements, traditional materials and cultural features sh0uld be 

incorporated in the devel0pment 0f rehabilitati0n Centres ar0und Nigeria, as this will 

make f0r better direct, indirect and experiential c0nnecti0n between pe0ple and their 

traditi0nal habitat which in turn will enhance rehabilitati0n and rec0very. 
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APPENDICES 

Appendix A: Site Plan 

 

Appendix B: Admin Floor Plan 
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Appendix C: Blow-Out 1 of Admin Floor Plan 

 

Appendix D: Blow-Out 2 of Admin Floor Plan  
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Appendix E: Front and Rear Admin Elevations 

 
 

 

Appendix F: Side Admin Elevations 
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Appendix G: Lecture Hall Floor Plan  

 
 

Appendix H: Wards Floor Plan 
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Appendix I: General Ward 2 Floor Plan  

 
 

Appendix J: General Ward 1 Floor Plan 
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Appendix K: General Service Area Floor Plan  

 
 

Appendix L: General Ward Elevations  
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Appendix M: Floor Plan of Skill Acquisition Centre/ Staff Chalets 

 
Appendix N: Staff Chalets Floor Plan  
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Appendix O: Floor Plan of Skill Acquisition Centre  

 
 

Appendix P: Dinning Floor Plan 
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Appendix Q: Elevation 1 of Skill Acquisition Centre /Staff Chalets 

 
 

Appendix R: Elevation 2 of Skill Acquisition Centre /Staff Chalets 
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Appendix S: Intensive Care Ward Floor Plan 

 
 

Appendix T: Outdoor Recreation 
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Appendix U: Section A-A 

 
 

Appendix V: Section B-B 
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Appendix W: Green Roof Details

 

Appendix X: Working Drawing of Skill Acquisition Centre 

 


