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100 years ago, only 10% of the world’s population lived in cities.
Since 2007, this fi gure has risen above 50%. 

SOURCE : Impression from the fi lm Metropolis of Fritz Lang, 1927



By 2050, nearly all of us will be living in URBAN AREAS

SOURCE : Impression from the fi lm Metropolis of Fritz Lang, 1927



SOURCE : http://skyscrapercenter.com

SHANGHAI
124 150m+ completed buildings

13 under construction

NEW YORK
237 150m+ completed buildings

30 under construction

ISTANBUL
33 150m+ completed buildings

10 under construction

LONDON
16 150m+ completed buildings

3 under construction

Urbanization and tall buildings



SOURCE : Global Cities

Shanghai is growing 10% per year, it has 3000 tall buildings in the city today 
compared to 300 in the 1990s’.



75% 
of the natural resource are consumed by cities

‘‘ While fossil fuels are being exhausted, 

Global energy consumption continues to in-

crease.’’

90% 
of electricity is consumed by buildings 

SOURCE : http://blogs.ucl.ac.uk/energy/2014/03/07/overview-of-building-energy-consumption-in-hong-kong/



SOURCE : Carbon Buzz



EU Target
20%
of the fi nal energy consumption 
from renewable sources by 2020 

SOURCE : http://ec.europa.eu/energy/en/topics/renewable-energy



UK’s Response

SOURCE : European Commission
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20%reduction 
in on-site carbon dioxide emissions 
through Renewable Technologies

Local Council Planning 
Requirements-Camden

SOURCE : https://www.camden.gov.uk/ccm/content/environment/planning-and-built-environment/two/planning-applications/making-an-application/supporting-documentation/sustainability-statements-design-and-construction/



The solar energy that is currently available exceeds 
the annual energy demand by 400 times. 

Annual energy demand

Available solar energy 400 times

SOURCE : Refer to Sapa-solar



SOURCE : An aerial view of houses in Leyton, east London, in the borough of Waltham Forest, 
one of the fi ve so-called Olympic Boroughs (Tom Shaw / Getty Images

Roof 20m²  (10 x  1.5 m2 PV Panels)



South Facade 900m² (50% of the facade area)

(1500 x 0.6m2 BIPV panels)  

SOURCE : http://www.urban75.org/blog/work-starts-on-the-twisty-45-storey-luxury-baltimore-tower-in-canary-wharf-london/

A typical 30 story building in London. Opaque and transparent BIPVs are applied on the South facade balcony



BIPV applications

Double skin facade

Infrastructure canopy

Roof

Building shading device

Canopy

Outdoor pavement tiles

Street furniture

Facade

Infrastructure

Building elements



Holistic approach



SOURCE : http:///research-tools/e-dialogues/e-dialogues



HOK’s 6 Steps to integrate sustainable design





HOK’s 6 Steps to integrate sustainable design
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Our Vision 

iT

160 Years of History Now The Near Future

Mature Technology = 
Allow Creative Freedom

BIPVs apply in all new, existing 
buildings & urban furniture

Aesthetic

Maintenance
& Life Span

Connectivity

Energy Storage

Individual Control 
& Overshadow

Smart Cities

Cost

1839- Experimenting 
with metal electrodes

50s-80s - 
The effi ciency improved 
and cost came down 
signifi cantly 

90s - Progressive 
Governments Use 
Subsidies to Speed
Adoption

SOURCE : http://sunlightelectric.com



BIPV & Transparency

Onyx Solar Photovoltaics Transparent Glass installed into San Anton Market, Madrid (Spain)Michigan State University researchers believe that their transparent 
solar power-generating cell’s fl exibility will prove a hit with the solar 
industry

Oxford PV Sphelar® by Sphelar Power
Based on crystalline silicon balls,  ® module



PLP Architecture was invited to collaborate with HOK architects on the development of the design with a particular focus on external massing, public realm design 
and elevational treatment.
PLP Architecture was invited to collaborate with HOK architects on the development of the design with a particular focus on external massing, public realm design
and elevational treatment.

The Francis Crick Institute



The Francis Crick Institute
PLP Architecture was invited to collaborate with HOK architects on the development of the design with a particular focus on external massing, public realm design 
and elevational treatment.



The Francis Crick Institute
PLP Architecture was invited to collaborate with HOK architects on the development of the design with a particular focus on external massing, public realm design 
and elevational treatment.



The Francis Crick Institute
PLP Architecture was invited to collaborate with HOK architects on the development of the design with a particular focus on external massing, public realm design 
and elevational treatment.

9430 PV Louver Panels
1750m3 
205 MWh / year  = electricity use of 45 average household in the UK



The Francis Crick Institute



The Francis Crick Institute
PLP Architecture was invited to collaborate with HOK architects on the development of the design with a particular focus on external massing, public realm design 
and elevational treatment.



The Francis Crick Institute
PLP Architecture was invited to collaborate with HOK architects on the development of the design with a particular focus on external massing, public realm design 
and elevational treatment.

TTTTTTThhhhheeeeeeeeeeeeee  FFFFFFFFFFFFFFFFFFFFFFFFFFFFFrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrraaaaaaannnnnnncccccccccccccccccccccciiiiiiiiiiiiiiiiiiiiiissssssssssss  CCCCCCCCCrrrrrrrrrriiiiiiiiiiicccccccckkkkkkkkkkkkkkkkkkkkk IIIIIIIIIIIIIIInnnnnnnnnnnnnnnnnnnnnnnnnssssssssssstttttttttttttttiiiiiiiiiiiitttttttttttttttttuuuuuuuuuuuuutttttteeeeeee
PLP Architecture was invited to collaborate with HOK architects on the development of the design with a particular focus on external massing, public realm design
and elevational treatment.



The Francis Crick Institute



King Abdullah University of Science & Technology (KAUST), Saudi Arabia



King Abdullah University of Science & Technology (KAUST), Saudi Arabia



King Abdullah University of Science & Technology (KAUST), Saudi Arabia



King Abdullah University of Science & Technology (KAUST), Saudi Arabia



King Abdullah University of Science & Technology (KAUST), Saudi Arabia



King Abdullah University of Science & Technology (KAUST), Saudi Arabia

Most effective strategies - Passive design/ Compact design / Self shading



King Abdullah University of Science & Technology (KAUST), Saudi Arabia

9300 PV Panels
11,600m2
3,281 MWh/year = electricity use of 2520 average household in the UK



King Abdullah University of Science & Technology (KAUST), Saudi Arabia



King Abdullah University of Science & Technology (KAUST), Saudi Arabia



Novartis Basel Campus
Completed 2009
Basel, Switzerland
Gehry Partners
BIPVs are applied on the roof

Sino-Italian Ecological and Energy Effi cient Building
Completed 2006
Beijing, China
Mario Cucinella Architects
BIPVs are applied as partr of the shading devices

California Academy of Sciences
Completed 2008
San Francisco, USA
Renzo Piano Building Workshop
BIPVs are applied on the canopy

Ferrer Research & Development Center
Design Development
Barcelona, Spain
William McDonough + Partners
BIPVs are applied on the facade

Taichung City Cultural Center , Swallow’s Nest
Competition Entry 
Taichung, Taiwan
Vincent Callebaut Architectures
BIPVs are applied in the envelope
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