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BIOPHILIA is our innate 

connection to nature͕ 
a phenomena rooted 

in neuroscience and 

psychology that describes 

an inherent human 

neeĚ to aĸliate ǁith liĨe 
anĚ liĨeͲlike processes 
΀tilson͕ �͘ K͘ ϭϵϴϰ΁͘
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BIOPHILIC DESIGN 
(�D) integrates natural 

elements into the built 

environment thereby 

creating͕ in the users oĨ 
the enǀironŵent͕ positiǀe 
Ĩeelings anĚ eǆperiences 
such as calmness and 

satisĨaction ΀Kellert S͘Z͕͘ 
Heerǁagen :͕͘ DaĚor D͘ 
ϮϬϬϴ΁͘
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B/KPH/>/� D�S/'E͕ AT TH� 
DZAt/E' BKAZD͕ /S D/S�hSS�D 
AS KE� K& THZ�� STZAT�'/�S 
ΊT�ZZAP/E BZ/'HT 'Z��E >>� 
ϮϬϭϰ΋:

1. NATURE IN THE SPACE
2. NATURAL ANALOGUES
3. NATURE OF THE SPACE
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B/KPH/>/� D�S/'E͕ AT TH� 
DZAt/E' BKAZD͕ /S D/S�hSS�D 
AS KE� K& THZ�� STZAT�'/�S 
ΊT�ZZAP/E BZ/'HT 'Z��E >>� 
ϮϬϭϰ΋:

1. NATURE IN THE SPACE
2. NATURAL ANALOGUES
3. NATURE OF THE SPACE CREATES SENSORIAL LINKS 

BETWEEN USERS AND 
ELEMENTS OR ATTRIBUTES THAT 
ARE NATURAL OR NATUREͳLI<E
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B/KPH/>/� D�S/'E͕ AT TH� 
DZAt/E' BKAZD͕ /S D/S�hSS�D 
AS KE� K& THZ�� STZAT�'/�S 
ΊT�ZZAP/E BZ/'HT 'Z��E >>� 
ϮϬϭϰ΋:

1. NATURE IN THE SPACE
2. NATURAL ANALOGUES
3. NATURE OF THE SPACE CONCERNS ITSELF WITH 

REPRESENTATIONS OF NATURAL 
FORMS OR PATTERNS
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B/KPH/>/� D�S/'E͕ AT TH� 
DZAt/E' BKAZD͕ /S D/S�hSS�D 
AS KE� K& THZ�� STZAT�'/�S 
ΊT�ZZAP/E BZ/'HT 'Z��E >>� 
ϮϬϭϰ΋:

1. NATURE IN THE SPACE
2. NATURAL ANALOGUES
3. NATURE OF THE SPACE JUXTAPOSITION OF ELEMENTS, 

ALLUDING TO SIMILAR 
EXPERIENCES FOUND IN 

NATURE
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Source: �ossu͕ '͘ ϮϬϭϲ
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Source: Zaŵďoll 'roup AͬS
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Source: hƩp:ͬͬcĚn͘archinect͘net
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2<Ã

KHOO TECK 
PUAT HOSPITAL
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  Singapore-Malaysia 
Strait

Yishun Pond

  Lower Seletar 
Reservoir

  Khoo Teck Puat 
Hospital
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Source: Kishnani͕ E͕ ϮϬϭϮ
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SIGHT s/ShA> A���SS TK hZBAE 
GREENERY AND WATER

S�>��T/KE K& 
SCENTED PLANTS

SKhED K& FALLING 
WATER

SK�/A> SPA��S E�AZ 
KZ t/TH/E �LUEͳ

GREEN ELEMENTS

S�>��T/KE K& P>AETS 
THAT ATTRACT BIRDS AND 

BUTTERFLIES

SMELL

SOUND

DIVERSITY

COMMUNITY
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Source: Kishnani͕ E͕ ϮϬϭϮ

SPECIALIST CLINICS
WATERFRONT 
PROMENADE

CENTRAL GARDEN

INPATIENT WARDS

ENTRANCE AND 
DROPͳO&&
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2<Ã

Source: Kishnani͕ E͕ ϮϬϭϮ
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2<Ã

Source: Kishnani͕ E͕ ϮϬϭϮ
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KTPH NUH

Source: hƩp:ͬͬkhaŵchuaďenhnuocngoai͘coŵ
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&/ED/E'S

PERCEPTION OF BEAUTY
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Associate Professor Nirmal Kishnani͕ sice Dean ;Special ProũectsͿ 
Giovanni Cossu͕ Sustainaďle Design Danager Ͳ Zesearch Associate

P�Z��PT/KE K& B�AhTz

Q: HOW BEAUTIFUL IS 
THIS PLACE?

ϭсnot ďeautiĨul
ϱсǀerǇ ďeautiĨul

Mean_Response
KTPH

Mean_Response
NUH

Result
;Ɖ ч 0͘0ϱͿ

4.31
(N=195)

3.70
(N=70)

͘ϬϬϬϭ
Highly 

SigniĮcant
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AMENITIES ;ƐĂĨĞƚǇ͕ ĂĐƟǀŝƟĞƐ ĞƚĐ͘Ϳ

VIEW ;ƐĐĞŶĞƌǇ͕ ǁŝĚĞ ǀŝĞǁ ĞƚĐ͘Ϳ

PROXIMITY TO NATURE ;ŝŶƚĞƌĐĂƟŽŶ ĂŶĚ ĐůŽƐĞŶĞƐƐ 

ƚŽ ŶĂƚƵƌĞ ĞƚĐ͘Ϳ

PRIVACY ;ůĞƐƐ ƉĞŽƉůĞ͕ ŶŽƚ ĐƌŽǁĚĞĚ ĞƚĐ͘Ϳ

AMBIENCE ;ƐƉĂĐŝŽƵƐ͕ ƉĞĂĐĞĨƵů͕ ĐůĞĂŶ ĞƚĐ͘Ϳ

ENVIRONMENTAL ATTRIBUTES (quiet, airy, fresh 

ĞƚĐ͘Ϳ

PERCEPTION OF NATURALNESS ;ĨŽƌĞƐƚͲůŝŬĞ͕ ĞƚĐ͘Ϳ

FORMAL COMPOSITION OF THE LANDSCAPE 

;ũƵǆƚĂƉŽƐŝƟŽŶ ŽĨ ǁĂƚĞƌ ĂŶĚ ŐƌĞĞŶĞƌǇͿ

BLUE AND GREEN ELEMENTS (size of Yishun 

ƉŽŶĚ͕ ƉƌĞƐĞŶĐĞ ŽĨ ǁĂƚĞƌ͕  ŇŽǁŝŶŐ ǁĂƚĞƌ͕  ĂĐĐĞƐƐŝďůĞ 

ǁĂƚĞƌ ĨĞĂƚƵƌĞƐ͕ ŵĂŶͲŶĂƚƵƌĞ ƌĞůĂƟŽŶ ĞƚĐ͘Ϳ

PERCEIVED DEMOGRAPHICS (young people, 

ƌĞƟƌĞĞƐ͕ ĞƚĐ͘Ϳ

SOCIAL UNITS ;ĨĂŵŝůŝĞƐ͕ ĨƌŝĞŶĚƐ͕ ĞƚĐͿ

&LORA ĂŶĚ &AUNA ;ǁŝůĚ ǀĞŐĞƚĂƟŽŶ͕ ƵŶƚŽƵĐŚĞĚ 

ŶĂƚƵƌĞ͕ ďŝƌĚƐ ĂŶĚ ďƵƩĞƌŇŝĞƐ͕ ĞƚĐ͘Ϳ

ATTRIBUTES ELEMENTS
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ATTRIBUTES ELEMENTS

1. AFFORDANCES:
ĂŵĞŶŝƟĞƐ ;ƐĂĨĞƚǇ͕ ĂĐƟǀŝƟĞƐ ĞƚĐ͘Ϳ͕ ǀŝĞǁ ;ƐĐĞŶĞƌǇ͕ 
ǁŝĚĞ ǀŝĞǁ ĞƚĐ͘Ϳ͕ ƉƌŽǆŝŵŝƚǇ ƚŽ ŶĂƚƵƌĞ ;ŝŶƚĞƌĐĂƟŽŶ ĂŶĚ 
ĐůŽƐĞŶĞƐƐ ƚŽ ŶĂƚƵƌĞ ĞƚĐ͘Ϳ ĂŶĚ ƉƌŝǀĂĐǇ ;ůĞƐƐ ƉĞŽƉůĞ͕ ŶŽƚ 
ĐƌŽǁĚĞĚ ĞƚĐ͘Ϳ

2. QUALITY:
ĂŵďŝĞŶĐĞ ;ƐƉĂĐŝŽƵƐ͕ ƉĞĂĐĞĨƵů͕ ĐůĞĂŶ ĞƚĐ͘Ϳ ĂŶĚ 
ĞŶǀŝƌŽŶŵĞŶƚĂů ĂƩƌŝďƵƚĞƐ ;ƋƵŝĞƚ͕ ĂŝƌǇ͕ ĨƌĞƐŚ ĞƚĐ͘Ϳ

3. AESTHETICS:
ƉĞƌĐĞƉƟŽŶ ŽĨ ŶĂƚƵƌĂůŶĞƐƐ ;ĨŽƌĞƐƚͲůŝŬĞ͕ ĞƚĐ͘Ϳ ĂŶĚ ĨŽƌŵĂů 
ĐŽŵƉŽƐŝƟŽŶ ŽĨ ƚŚĞ ůĂŶĚƐĐĂƉĞ ;ũƵǆƚĂƉŽƐŝƟŽŶ ŽĨ ǁĂƚĞƌ 
ĂŶĚ ŐƌĞĞŶĞƌǇͿ

4. WATER + GREENERY:
ďůƵĞ ĂŶĚ ŐƌĞĞŶ ĞůĞŵĞŶƚƐ ;ƐŝǌĞ ŽĨ zŝƐŚƵŶ ƉŽŶĚ͕ ƉƌĞƐĞŶĐĞ 
ŽĨ ǁĂƚĞƌ͕  ŇŽǁŝŶŐ ǁĂƚĞƌ͕  ĂĐĐĞƐƐŝďůĞ ǁĂƚĞƌ ĨĞĂƚƵƌĞƐ͕ ŵĂŶͲ

ŶĂƚƵƌĞ ƌĞůĂƟŽŶ ĞƚĐ͘Ϳ

ϱ͘ PEOPLE:
ƉĞƌĐĞŝǀĞĚ ĚĞŵŽŐƌĂƉŚŝĐƐ ;ǇŽƵŶŐ ƉĞŽƉůĞ͕ ƌĞƟƌĞĞƐ͕ ĞƚĐ͘Ϳ 

ĂŶĚ ƐŽĐŝĂů ƵŶŝƚƐ ;ĨĂŵŝůŝĞƐ͕ ĨƌŝĞŶĚƐ͕ ĞƚĐͿ

6. FLORA + FAUNA:
;ǁŝůĚ ǀĞŐĞƚĂƟŽŶ͕ ƵŶƚŽƵĐŚĞĚ ŶĂƚƵƌĞ͕ ďŝƌĚƐ ĂŶĚ 

ďƵƩĞƌŇŝĞƐ͕ ĞƚĐ͘Ϳ
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Associate Professor Nirmal Kishnani͕ sice Dean ;Special ProũectsͿ 
Giovanni Cossu͕ Sustainaďle Design Danager Ͳ Zesearch Associate

S�ES� K& t�>>ͳB�/E'

Q: “I FEEL CALM AND 
RELAXED HERE”

ϭсstronglǇ Ěisagree
ϱсstronglǇ agree

Mean_Response
KTPH

Mean_Response
NUH

Result
;Ɖ ч 0͘0ϱͿ

4.17
(N=190)

ϯ͘7ϱ
(N=70)

͘ϬϬϭ
Highly 

SigniĮcant
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Associate Professor Nirmal Kishnani͕ sice Dean ;Special ProũectsͿ 
Giovanni Cossu͕ Sustainaďle Design Danager Ͳ Zesearch Associate

P�Z��/s�D �>KS�E�SS TK EAThZ�

Q: “I ENJOY SEEING BIRDS 
AND BUTTERFLIES HERE”

ϭсstronglǇ Ěisagree
ϱсstronglǇ agree

Mean_Response
KTPH

Mean_Response
NUH

Result
;Ɖ ч 0͘0ϱͿ

3.83
(N=172)

2.81
(N=58)

͘ϬϬϬϭ
Highly 

SigniĮcant
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Source: �ossu͕ '͕ ϮϬϭϲ
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Source: �ossu͕ '͕ ϮϬϭϲ



EUROPEAN HEALTHCARE DESIGN 2017 (EHD 2017)
Singapore’s Khoo Teck Puat Hospital: Biophilic Design in Action

Associate Professor Nirmal Kishnani͕ sice Dean ;Special ProũectsͿ 
Giovanni Cossu͕ Sustainaďle Design Danager Ͳ Zesearch Associate

P�Z��/s�D �>KS�E�SS TK EAThZ�

Q: “I FEEL CLOSE TO 
NATURE HERE”

ϭсstronglǇ Ěisagree
ϱсstronglǇ agree

Mean_Response
KTPH

Mean_Response
NUH

Result
;Ɖ ч 0͘0ϱͿ

4.21
(N=197)

3.38
(N=70)

͘ϬϬϬϭ
Highly 

SigniĮcant
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Source: �ossu͕ '͕ ϮϬϭϲ
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Source: �ossu͕ '͕ ϮϬϭϲ
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Associate Professor Nirmal Kishnani͕ sice Dean ;Special ProũectsͿ 
Giovanni Cossu͕ Sustainaďle Design Danager Ͳ Zesearch Associate

PZ�&�Z�E�� Ks�Z KTH�Z HKSP/TA>S

Q: DID YOU CHOOSE THIS 
HOSPITAL OVER OTHER 
HOSPITALS?
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Associate Professor Nirmal Kishnani͕ sice Dean ;Special ProũectsͿ 
Giovanni Cossu͕ Sustainaďle Design Danager Ͳ Zesearch Associate
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Associate Professor Nirmal Kishnani͕ sice Dean ;Special ProũectsͿ 
Giovanni Cossu͕ Sustainaďle Design Danager Ͳ Zesearch Associate

t/>>/E'E�SS TK PAz

Q: DO YOU THINK 
HOSPITALS SHOULD 
SPEND MONEY ON 
GREENERY AND WATER?
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t/>>/E'E�SS TK PAz

Q: HOW MUCH EXTRA 
WOULD YOU BE WILLING 
TO PAY PER VISIT?
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Puďlic aŵenitǇ
Singapore’s 
reputation as a �itǇ in 
a 'arĚen
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Z�P>/�AT/KE AED Z�PhTAT/KE

Q: IS THIS HOSPITAL 
IMPORTANT TO 
SINGAPORE?
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CONCLUSION

PERCEPTION OF BEAUTY
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KE PERCEIsED �EAUTz͕  INDICATORS O& SEL&ͳREPORTED 
tELLͳ�EING͕ AtARENESS O& AND PROyIDITz TO NATURE ͵ 

KTPH DK�S B�TT�Z THAE EhH

BEAUTY WAS FOUND TO BE LINKED TO ATTRIBUTES AND 
ELEMENTS IN THE PHYSICAL ENVIRONMENT͕ Sh�H AS TH� 

PZ�S�E�� K& WATER, GREENERY AND PEOPLE
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KE PERCEIsED �EAUTz͕  INDICATORS O& SEL&ͳREPORTED 
tELLͳ�EING͕ AtARENESS O& AND PROyIDITz TO NATURE ͵ 

KTPH DK�S B�TT�Z THAE EhH

BEAUTY WAS FOUND TO BE LINKED TO ATTRIBUTES AND 
ELEMENTS IN THE PHYSICAL ENVIRONMENT͕ Sh�H AS TH� 

PZ�S�E�� K& WATER, GREENERY AND PEOPLE

MORE THAN 80% OF RESPONDENTS SURVEYED SAY THAT 
HOSPITALS OUGHT TO INCLUDE �LUEͳGREEN ELEDENTS IN 

THEIR DESIGN

PREFERENCE FOR KTPH OVER OTHER HOSPITALS WAS FOUND 
TO BE 10% HIGHER THAN IN NUH

 KTPH’S BD APPROACH IS NOW REPLICATED IN OTHER 
HEALTHCARE PROJECTS IN SINGAPORE
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THANK YOU

Giovanni Cossu, Sustainable Design Manager - Research Associate


