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Research & 

Innovation

“There are two types of 

research: applied, and 

not-yet-applied".

Professor Sir George Porter (1920 -2002)

President of the Royal Society



For the Greatest Benefit to Humankind



Nothing more than Network

Credit: Nobelprize.org



The Nomination Database



Qualification of Nominators



Nobel Prize by Country



Ceremonies Archive



Research & Development Budget

Credit: World Economic Forum



Company R&D PCT Application



The Triple Helix Model

Beyond the double helix new approaches to model and foster innovation 

are needed, involving multi parties, as it is proposed in the triple helix 

model. Credit: Farinha & Ferreira- 2013

http://www.channelingreality.com/Corporations/Collaborative_Economics_%20RoleInnovationBrokers_KnowledgeEconomy_web.pdf


Stanford Bio-X

Other institutions offer interdisciplinaryresearch. What makes Stanford Bio-X 

so special is its extraordinary faculty and students, culture of collaboration, and can-do, 

entrepreneurial spirit that encourages risk-taking and delivers phenomenal results.

KATHLEEN LAVIDGE, ’74  

CHAIR, STANFORD BIO-X ADVISORY COUNCIL

These faculty are among the  

nearly 700 Bio-X affiliated  

scholars who span the  

campus and come together  

at the Clark Center,  

generating collaborations

in the biosciences.

STANFORD BIO-X

ENGINEERING

BASIC
SCIENCES

MEDICINE

James H. Clark  
Center

STANFORD

BIO-X



SPARK PROGRAM @ Stanford Medicine

SPARK Mission

Partnership between the 
university and local 
biopharma community to:

Educate faculty, post-doctoral 
fellows, and medical and graduate 
students in drug and diagnostic 
discovery and development

Advance promising research 
discoveries to the clinic as drugs, 
biologics, or diagnostics 

Innovate efficient, and cost-
effective approaches to discovery 
and development 



SPARK PROGRAM @ Stanford Medicine

Low number of new drugs/biologics 
approved by FDA each year despite large 
expenditures

Reduction in discovery efforts by 
pharmaceutical industry

“Valley of Death” – gap between academic 
discovery and commercial interest

Faculty career advancement misaligned 
with applied research

Funding gap  



Business
Medicine

Science & 

Engineerin

g

MIT-Harvard Division of 

Health Sciences and Technology

Innovation* Community & 
Culture
•People

•Programs

•Organizational structure

*Innovation = Discovery/invention of product/process in 

use that changes peoples’ lives



HST Paradigm
principled strategy to establish 

an innovation community

Practice

Education

&

Research

Equal Footing: 

Multidisciplinary

Multicultural/
Multiprofessional: 

Bench to Bedside
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ME
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Extensive Root 
System: 

Capitalize on 
Environment

Business
Medicine

Science & 
Engineering



Gothenburg – situated in the middle

of a European ”mega-region”

 8 million out of Scandinavia´s 19 
million people live in the corridor 

between Oslo and Copenhagen

 29 universities and university 

colleges

 260 000 university students

 14 000 researchers

 22 science parks/incubators

 44 000 new businesses annually

 Very high research expenditures

 One of the world’s most 

innovative regions

“Mega-regions are large-scale economic units of multiple large cities and their 
surrounding suburbs”

Richard Florida, ”The Rise of the Creative Class”



 2007 Chalmers with U Gothenburg became on of five keyactor projects 

(professionalizing utilization and collaboration)

 2008 Chalmers became responsible to start “Innovation Office West” (one of 

eight offices in Sweden)

 2009 The application “Gothenburg Schools of Entrepreneurship” was ranked 

number one by government

CHALMERS University of Technology



Fastest-Growing Research-Intensive Universities 
In the World

Nanyang Technological University



Talent is Everything

Featured in Jung-Ang Il-bo in Feb. 2012



NTU – Steps to Becoming an International 

Top University

• Top international recruitment

• Partnering foreign institutions in
Singapore

• Collaborations with multi-national
industry

• International research collaborations

• Joint degrees programmes

• Student exchange programmes



Research Innovation Enterprise (RIE) 

2020: Funding
Resource Reprioritization ● Market Discipline ● Reward Best Teams

2%

17% 21%

5%

17%

10%

15%

13%

Advanced Manufacturing & 
Engineering (AME)
$3.3 billion

$19 billion
2016 - 2020

Health & Biomedical 
Sciences (HBMS)
$4 billion

Services & Digital 
Economy (SDE)
$0.4 billion

Urban Solutions & 
Sustainability (USS)
$0.9 billion

Innovation & 
Enterprise
$3.3 billion

Manpower
$1.9 billion

Academic 
Research
$2.8 billion

White Space
$2.5 billion



College of Engineering Mapped to RIE2020

Urban Solutions 

& Sustainability

Health & 

Biomedical 

Sciences

Services & 

Digital Economy

Advanced 

Manufacturing & 

Engineering

Transport (Sea, Air & Land)

Green Infrastructure

Infrastructure Construction Maintenance 
Productivity

Population Health & Wellness

Rehabilitation & Assistive Technology

Healthcare Sector Productivity

Robotics & Automation
Robotics & Automation

Sustainable Chem Tech Translational Medicine 

Pharmaceutical Engineering

Synthetic Biology /  Biotechnologies

Food Science & Technology

3D Printing

Advanced Manufacturing and 
Engineering

Internet of Things

Big Data Analytics

Photonics

Autonomous System

Power and Energy engineering

Biomedical & Healthcare

Cybersecurity

Food Technology – Sensor Technology

Wearable Electronics

Satellite

Intelligent Transportation

Energy Production

Environment

Interfacial Science

Energy Storage

Manufactur. Science & Nano Medicine

Space Creation & Utilisation Tech

Active Mobility

Construction Productivity

Cyber Security

Assistive Tech for Ageing – in-place

Software-defined Financial Tech Digital Social Behaviour Science

Sports Data Science

Sustainable Multimodal Freight Movements

Design & Utilisation of Space

Big Data Analytics

Cold Economy

Wearable Devices

Medical Technologies

Manufactur. Science & Nano Medicine



International Impact:
‘Use Inspired Basic Research’



NTU Innovation Performance (2015)

337
354
357
357
373
373
387
399
422
450
473
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517

795
874

1648

University of Florida

University of Minnesota

Cornell University

Nanyang Technological University

University of Illinois Chicago Urbana

University of Washington/Wash. Res. Fdn.

UW-Madison/WARF

University of Pennsylvania

University of Michigan
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Invention Disclosures



NTU Innovation Performance (2015)

32
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53
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University of Arkansas Fayetteville

North Dakota State University

Rockefeller University

University of Oregon

California Institute of Technology

Iowa State University

Montana State University

Washington State University…

Nanyang Technological University

Oregon State University

Arizona State University

Carnegie Mellon University

Massachusetts Institution of…

Purdue Research Fdn.

University of Georgia

North Carolina State University

Licenses / Options (w/o med school)



Pre-Planning: 

University-Company Partnerships

Discovery    ● Innovation ● Enterprise    ● Value

TRL 1 2 3 4 5 6 7 8 9

Creative

Collaboration

Unproven

Technology

Ad hoc Governance

• Unfettered basic research

• Limited private sector-market needs analysis

• Absence of IP plan

Proven

Technology

Constructive

Collaboration

• Use-inspired basic research

• Extensive needs analysis

• Pre-negotiated IP plan

Joint Governance



The Triple Helix: 
NTU – Industry - Government Innovation in Action

ACADEMIA

delivering

Knowledge & 

Innovation

INDUSTRY

delivering

Innovation & 

Strategy

GOVERNMENT

delivering

Knowledge & 

Strategy

COMPETIVENESS

INNOVATION

VIBRANCY

• Resources
• Strategy

• Context
• Foresight

• Incentives
• Workforce

• Solutions
• Impact

• Staff
• Facilities

• Insight
• Customers



Partnership & 

Collaboration

“I saw with regret, (and all 

scientific men have shared this 

feeling) that whilst the number of 

accurate instruments was daily 

increasing, we were still ignorant”.

Alexander von Humboldt (1769-1859)

Naturalist and explorer



• Interdisciplinary research institute harnessing scientific, clinical and engineering expertise 
to solve major health and medical challenges

• Coordinates PhD programme with Imperial College London and significant interactions 
with University of California-Berkeley and University of California-San Diego, Stanford 
University and Karolinska Institute in Sweden in engineering-medicine interface 

• More than 200 existing projects identified, active collaboration with Singapore General 
Hospital and Tan Tock Seng Hospital

NTU Institute for Health Technologies 

Partnership Mode 1:
Pan-University Institutes

HealthTec NTU 



Market Responsive Research Ecosystem

National Laboratory 

Partnerships

Industry-University

Consortia

Pan 

University

Institutes

University Basic 

Research

University Thematic 

Research

Company – University

Joint Laboratories

Technology

Demonstrators

Campus Living

Laboratories

Corporate University 

Laboratories



Partnership Mode 2:
Research Centres of Excellence

SCELSE
Singapore Centre on Environmental  L ife 
Sciences Engineering

• Established genomic infrastructure and analytical capabilities used by 

prime collaborators in Singapore (A*STAR, NUS, SERI, SGH, NEA, PUB-

EWI etc).

• SCELSE genomics is now expanding into NTU genomics, space in 

Experimental Medicine Building (EMB), to be integrated into NIMBELS.



WITH TU MUENCHEN

Wide ranging electromobility

research program including 

electrochemistry, battery storage, 

modelling & optimisation and 

testbedding

WITH ETH

Investigate critical infrastructure 

systems and explore novel 

approaches to make them more 

robust and resilient.

WITH UC BERKELEY

Two research programmes* on 

sustainable buildings, materials 

and energy systems. 

*SinBeRise, SinBErBest

WITH CAMBRIDGE UNI

Carbon reduction research program. 

Assessing and reducing the carbon 

footprint of industrial petro-chemical 

plants in Singapore and beyond

Partnership Mode 3:
Campus for Research Excellence & 

Technological Enterprise (CREATE)



New Funding $23M for 5 Years 

Institute for Secure Information 

Technology (SIT)

Institute for Ceramic Technologies and 

Systems (IKTS)

Fraunhofer Singapore @ NTU

Visit by Mr. Stanislaw Tillich, President of the German Federal 

Council (Bundesrat) and Prime Minister of the Free State of 

Saxony, Germany, 30 April 2017

Institute for Computer Graphics Research 
(IGD)

• Fraunhofer’s first interactive digital 
media research institute outside of 
Europe and the United States.

• Co-funded with NTU including $14M for 
5 years from NRF (2011-2016)

Principal areas in Visual Computing: 

Real-time Rendering, Virtual & 

Augmented Reality, Visual Analytics, 

Visual Haptics and Human-Computer 

Interaction.

Partnership Mode 4:
National Laboratory Partnerships



Partnership Mode 5:
International Research Institutes

Approximately RMB 240m (USD 50M) in initial funding

• Next Generation EV and Intelligent Urban Transportation System

• Nutritious and Safe Food Development in South China

• Large Public Buildings and Sustainable Urban Development

• Pollution Control and Environmental Restoration

• Biomedical Materials and Medical Instruments

Sino-Singapore International Joint Research Institute

Nanyang Technological University, Singapore

Sino-Singapore Guangzhou Knowledge City Investment & Development Co

South China University of Technology, Guangzhou, China

SSIJRI



(1) 지식도시의총체적인설계를류타이커(Liu Thai Ker, 劉太格) 박사에게맡김. 그는 “싱가포르

발전계획의아버지”라불리는싱가포르의국가총설계사이며 2008년베이징올림픽건축설계

배심위원회위원장임

(2) 친환경경제운영

 히타치그룹의환경경영조직, 환경관리조직체제를
본보기로기업들을운영함

(3) 광저우지식도시의사회통치

 싱가포르직총(職總) 과합작으로

노사관리와사회관리서비스체제

메커니즘의개혁을추진

(4) 높은수준의지역사회를형성

광저우지식도시설계및운영



Partnership Mode 6:
Joint Industry Laboratories

First for BMW Group in Asia & within BMW’s university network of 8 

universities, including MIT, TUM, Georgia Tech among others

BMW Future Mobility

Mr Volker Bouffier, Minister President of Hesse and ex-

President of the Federal Council of the Federal Republic of 

Germany, 29 June 2015

Research on future transportation: 

• battery materials for electric vehicles 

• human-machine interfaces 

• mobility patterns & concepts

Accommodates:

• 8 leading researchers 

• 10 PhD students

• 27 UG students



DELTA ELECTRONICS
Delta Electronics:

Power Electronics and Energy Management 

manufacturer based in Taiwan

Focus Areas:

• Cyber physical systems (CPS) design, 

• Analytics and fortifying resilience, 

• Developing Smart Living, Smart Learning & 

Smart Manufacturing solutions

Accommodates: 

• 32 Research Fellows, 

• 20 Delta research staff 

and engineers, 

• 50 PhD Students/ Research Associates

Partnership Mode 7:
Corporate Laboratories



The Triple Helix: 
NTU – Industry - Government Innovation in Action

ACADEMIA

delivering

Knowledge & 

Innovation

INDUSTRY

delivering

Innovation & 

Strategy

GOVERNMENT

delivering

Knowledge & 

Strategy

COMPETIVENESS

INNOVATION

VIBRANCY

• Resources
• Strategy

• Context
• Foresight

• Incentives
• Workforce

• Solutions
• Impact

• Staff
• Facilities

• Insight
• Customers
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London is The First Mover for Shaping 

Tomorrow’s City





Thank You

“I have been impressed with the 

urgency of doing. Knowing is not 

enough; we must apply.  Being 

willing is not enough; we must do".

Leonardo da Vinci (1452 -1519)

Artist and intellectual


