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9000 employees working in 86 offices worldwide in 37 countries

ARUP: A global office



Projects around the world

Gherkin, London

Sydney Opera House

ARUP: A global office



ARUP: A global office

Projects around the world

Watercube and National stadium, Beijing

Dongtan, Shanghai



Sustainability



’62 Silent Spring (fertilizer pollution)

’12 Kyoto Expires

’87 Our Common Future (Brundtland) / IPPC / NMP+ (NL)

’90 BREEAM (UK)

’92 Rio Earth Summit (Agenda 21)

’95 WTO (CFC ban) / EPN (NL) / Nat. pakket duurzaam bouwen

’63 Space Ship Earth (Buckminster Fuller)

’97 Kyoto Summit (8%;1990) / LCA standard (ISO14040) / Greencalc+ (NL) / Biomimicry

’73 Club van Rome (Limits to growth)

’01 LEED (VS)

’06 Inconvenient Truth (VS)

’09 Energy Label (EPBD)

’86 NMP (NL)

’02 Cradle to Cradle (VS)
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Standard buildings pay little 
attention to energy efficiency, 
environmental impacts, or comfort 
of users. First costs may be 
reduced but little is done to address 
total cost of ownership over the life 
cycle of the building.

Conventional Building

The new building will be designed 
to achieve high performance while 
minimizing environmental impacts 
and operating and maintenance 
costs. Sustainable features include 
a “green roof,”  water reclamation, 
use of renewable energy, 
alternative transportation, and 
integration into the park and 
community.

Sustainable Design

Living buildings mimic the behavior 
of an ecosystem, with integrated 
systems, symbiotic habitats, 
resource efficiency and a unique 
hydrologic cycle.  They use 
renewable energy sources, and 
produce more than they consume.  
They are designed to evolve and 
integrate technological advances 
that continually improve their 
performance.

Living Building

Sustainable Building in Context



Cradle to Cradle (McDonough&Braungart), ’06
Imagine a world in which all the things we make, use, and consume 
provide nutrition for nature and industry—a world in which growth is 
good and human activity generates a delightful, restorative ecological 
footprint

Biomimicry (Janine Benyus), ’97
The application of methods and systems found in nature to the study 
and design of engineering systems and modern technology



East Gate Harare Zimbabwe



Dutch Policy

Dutch Government aims to:

Reduce CO2 emissions by 30% in 

2020 (ref 1990)

Energy savings of 2% per year

Share of sustainable energy 20% in 

2020



Assessing sustainability

LEED, BREEAM
SPeAR, IRM, ecofootprint

GreenCalc



LEED (Leadership in Energy and Environmental Design), VS

Encourages and accelerates global adoption of sustainable green 
building and development practices through the creation and 
implementation of universally understood and accepted tools and 
performance criteria

BREEAM (Building Research Establishment Environmental 
Assessment Method), UK

Family of assessment methods and tools are all designed to help 
construction professionals understand and mitigate the 
environmental impacts of the developments they design and build



site (management), health/indoor environment, energy, water (similar)



transport, land use, innovation (differ)



LEED (Leadership in Energy and Environmental Design), 2000

1.000 certified (60 platinum)
7.000 registered 

Note: LEED for homes is in pilot phase; RELEED is under 
development, 8 out 213 platinum in 2005, LEED-ND

BREEAM (Building Research Establishment Environmental 
Assessment Method ), 1990

100.000 certified 
500.000 registered

Note: including Ecohomes, from April 2007 the Code for Sustainable 
Homes replaced EcoHomes for the assessment of new housing in 
England



Assessing sustainability

LEED, BREEAM
SPeAR, IRM, Ecofootprint

GreenCalc



Background to SPeAR

SPeAR was developed by Arup in 1999

To enable designers to cover all 
aspects of sustainability

To create a picture of issues that are 
hard to measure

Refine best and worst cases if required

+3 = Leading and pushing the forefront of sustainable 
practice in this area

0 = Current best practice

-1 = Compliance with legislation, ‘the norm’ or ‘status quo’



Integrated Resource Management Model
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In the IRM model Key Performance Indicators (KPI) are calculated, that will test the 
suitability performance of a master plan



Integrated Resource Management Model



Ecofootprint
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Assessing sustainability

LEED, BREEAM 
SPeAR, IRM, ecofootprint

GreenCalc



GreenCalc+, NL (1997)

4 modules; material, energy, water en mobility

Material module based on TWIN-model (NIBE)

Energy module based on NEN 2916, ’Energie Prestatie Norm’ for 
office buildings (with users model)

Water uses module based on WaterPrestatieNormering
(Rijksgebouwendienst en municipality and province Utrecht, NOVEM, 
bureau opMAAT)

Mobility module is flexible and possibility develop own scenario’s

• Building index ‘gebouwindex’ = construction (ref.1990)
• Environmental index ‘milieuindex’ = operation



Standard LCA (ISO 14040)



Application of tools

LEED, BREEAM
SPeAR, IRM, ecofootprint

GreenCalc



California Academy of Sciences, VS (LEED Platinum)



Energy Energy costs

California Academy of Sciences



National Assembly for Wales, UK (BREEAM Excellent)



Lighthouse, UK (BREEAM, Code for Sustainable Homes 90 out of 100, rate 6)
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LEED, BREEAM 
SPeAR, IRM, ecofootprint

GreenCalc



Dongtan Eco-city



Integrated Resource Management Model
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Application of tools

LEED, BREEAM 
SPeAR, IRM, ecofootprint

GreenCalc



WNF, NL (Greencalc Building index=269 ,Environmental index=768)
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Thank you


