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Singapore-ETH Centre: An ETH Hub in South-East Asia

Future Cities Laboratory | Future Resilient Systems
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ETH Zurich’s only major institute
outside Switzerland

» Established in 2010 as part of
NRF’'s CREATE campus

 Platform for two research
programmes: I

Future Cities Laboratory &
Future Resilient Systems

200 researchers
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Singapore-ETH Centre

Established 2010 under CREATE
Initiative

SIN providing “urbanization lab”

SIN 15t Class Research Ecosystem
NUS & NTU among World Top 15
~10 International Uni’s @ CREATE

SEC Platform
FCL Future Cities Laboratory

FRS Future Resilient Systems
(FHT Future Health Technology)
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Domains of expertise

Cities Critical Infrastructure Digital Health
Systems

CREATE ETHzirich MW T&s-  BNUS  CfE) WM. Sumg

sssssssss




mzurICh (SEC) zIE':lGT::‘)RE-ETH g#ﬁlﬂg;ﬁﬂi

Sustainable future cities:
Through science, by design, in place rH CENTRE

S& ‘“-’“!:‘j Research scenarios:

= Wi = ~“2 1. High-Density Mixed-Use Cities
=XM% 2. Responsive Cities
3. Archipelago Cities
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FCL Programme Structure

Disciplines

Architecture, Planning & Design
Mobility & Transport Planning

Psychology & Social Sciences

Arts & Humanities
Energy Systems

Landscape & Ecosystems

Engineering & Materials Science
Information Technology

Computer Science

Inter-Disciplinary Scenarios

High-Density Mixed-Use Cities

The Grand Projet
Ecosystem Services
Multi-Scale Energy Systems
Dense and Green

Responsive Cities

BigData-Informed Urban Design
Cyber Civil Infrastructure

Engaging Mobility

Cognition, Perception and Behaviour

Archipelago Cities

SIJORI and Extended Urbanisation
Urban-Rural Systems

Alternative Construction Materials
Tourism and Cultural Heritage

Network

Government: URA, HDB, LTA
Universities: NUS, NTU, SUTD

Universities: Ul, Chulalongkorn, ITB

Universities: MIT, Harvard, LSE
Industry: Schindler, Siemens, Shell

Industry: Sika, Holcim, Veolia

Development Banks: ADB, WB
NGOs: Rockefeller, Mercy Corps

NGOs: KPC, Habitat for Humanity
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‘milestone: by next year, for the Rrst time
in history, more than halfits population
will be [fing in cities. Those 13 hillian
people are expected to graw b0 5 hillian
By 2030 — this srique map of the world
shows where those people live now

The new urban world Russia
“The earth reaches a momentous
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Cities aver 10 million people

o 3,307,950,000

Africa Acah States Asla & Caribbean @eeania Merth America Eurowe Eastemn furcpe The world’s urban population — from a total of 6,615.9 million SQURCE-UNFPA. GRAPHIC: PALL SCALTON



I Urbanisation, 1950 ()

GLOBAL CITY POPULATIONS*
70.4% 17.7% 2.0%
Rural Other urban Smallest cities

- Fewer than 300,000 300,000 to 500,000
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Source: UN *Dataset comprises urban agglomerations with 300,000 inhabitants or more in 2014.

Data are for countries existing in 2014, mapped on modern borders. Projections from 2014.



I Urbanisation, 2030 @ [ Search cites ]

GLOBAL CITY POPULATIONS*

Other urban Smallest cities Small cities h Medium cities Large cities Megacities
- Fewer than 300,000 300,000 to 500,000 500,000 to 1m 1m to 5m 5m to 10m 10m or more
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Source: UN *Dataset comprises urban agglomerations with 300,000 inhabitants or more in 2014.
Data are for countries existing in 2014, mapped on modern borders. Projections from 2014.
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e Maddison database, BR, US Geological Survey, ICR, Cembureau 2011
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87%

72 %

65 %

Developed Countries Emerging & Developing Countries

Reginal Share in World Cement Demand

Ernst & Young (2012
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7.3 %

58.3 %

41.6 %

Developed Countries Emerging & Developing Countries

Reginal Share in World Steel Demand

World Steel (2012)
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Building Sector CO, Emissions
New Construction: 2015-2050
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ZERO GOOD HEALTH
HUNGER AND WELL-BEING

QUALITY GENDER
EDUCATION EQUALITY

DECENT WORK AND 9 INDUSTRY, INNOVATION 10 REDUCED
ECONOMIC GROWTH ANDINFRASTRUCTURE INEQUALITIES

13 CLIMATE 1 4 LIFE 15 LIFE 16 PEACE. JUSTICE 1 PARTNERSHIPS
ACTION BELOW WATER ON LAND AND STRONG FOR THE GOALS
INSTITUTIONS
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CLEAN WATER
AND SANITATION

O

SUSTAINABLE
DEVELOPMENT

G{3ALS
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Linear economy

Limited Resources Production Consumption Disposal
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Circular economy

B

PRODUCTION
REMANUFACTURING

CIRCULAR ECONOMY
RECYCLING

RESIDUAL DISTRIBUTION

WASTE

COMNSUMPTION, USE,
REUSE, REFAIR

COLLECTION
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Smart
government Smart health
Smart Smart grid/
: Mobility/ Open ; farming/ energy/
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Smart City’s mission is to optimize city
functions and drive economic growth while
improving quality of life for its citizens using
smart technology and data analysis.
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CENTR

Auckland, o

Singapore : New Zealand
O wicn 6 Taipei @)  The

Switzerland Taiwan top 10
o Oslo, Helsinki, o Smart

Norway Finland Cities

Geneva, Bilbao, o

Switzerland Spain

5 Copenhagen, ' T & Dusseldorf, 10

Denmark Germany

IMD Business School Smart City Index 2019
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Internet of Thing

Information and
Communications
GTechnology

Machine Learning Automation
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Sustainable Cities g

Social development

Economic development

Environmental management

Urban governance
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Circular Bioeconomy

Improved resource and eco- &
efficiency |

resources com elg'tiveness
management inclusiveness
v v

LONG TERM
SUSTAINABLE
DEVELOPMENT

cimate 4 & global
change sustainability
v

responsible development
with citizen

Low Green House Gas footprint

Reducing the demand for fossil

ca rb O n sustainable consumption
Repurposing of waste and side O Qi :
<
streams < -
YEL L what we 0O W X
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Tropical Towns in Indonesia
Building sustainable housing and township

.‘|I

Manually aleva , with

T quick release fastaners and jack 3 1 11]
system, and integr:

calls supporting 0% of domes
drmand

e tanks tor rainwater
harvesting systern, supgoring
100% o tic water

Foundations supparting
up o 3 floors

material for
icar lite, and multifunctiona as madia for




Tropical Town in Batam, Indonesia

UNIVERSITAS
INDONESIA

Veritas, Probitas, Justitia

SKIT

Karlsruher Institut fir Technologie




. h (SEC) zlinnﬁ::onz-nu gag:m
ETH-uric




(SEC) SINGAPORE-ETH Fhilifi—ETH
RE S

CENT iy

= »
'--...__-.-._.-"




(SEC) SINGAPORE-ETH il —ETH
E 23 1L

CENTR

Bamboo Bamboo

Bamboo
Trees Trees
Trees

CO2 sequestration Oxygen generation Water retaining
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BVL™ (Bamboo Veneer Lumber)

A high performance sustainable composite synthesized from bamboo fibres

RENEWABLE &
SUSTAINABLE

| smone |

| ourasee |

ANERN

Highly renewable
Eco-friendly material
Carbon negative

Up to 3x stronger and
dimensionally more
stable than wood

Highly resistant to
decay and rot
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Horticu__I_E_JraI Waste utilization
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NO Creating sustainable value chains RESPONSIBLE green sustainable alternative to
POVERTY using local resources by creating jobs 1 CONSUMPTION steel, concrete and
and employing people AND FRODUCTIONSgyoTPY-Y

O

13 CLIMATE a great alternative to
ACTION cement, steel and even timber as

Bamboo as :
- Clean source of charcoal

- For biomass for electricity a natural carbon sink to

@ fight climate change

Engineered Bamboo and Mycelium WFE Bamboo forest and plantation can
fo.r aﬁordable,Modern and 1 ON LAND help to restore degraded land and
High-tech housing Help to balance the ecosystem in

*\-.

solutions . — the nature
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Sharing with stakeholders









HIGH PERFORMANCE APPLICATIONS

Spinoff
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NATIONAL RESEARCH FOUNDATION

¢ Berkeley P SNGATORE ...\ﬂ(IT

L} "
mz‘ 'rl Ch Karlsruher Institut fir Technologie
UNIVERSITY OF CALIFORNIA

T @

(P

[COLE POLYTECHNIQUE
FEDERALE DE LAUSANNE

UNlVERSlTY National University I N DON E S IA

m of Singapore

; -1 NANYANG
e BANUS s

Veritas, Probitas, Qustitia

S SMU - SRS

SINGAPORE MANAGEMENT
SINGAPORE UNIVERSITY OF
UNIVERSITY TECHNOLOGY AND DESIGN

THE UMIVERSITY OF NAngz&s LETs MaKe
NEWCASTLE
AUSTRALIA

DEve oy Building and Construction Authority ‘ Em pa
LIMITED

Materials Science and Technology
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