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Background

Singapore has regularly reinvented itself, especially in

its economic development to survive and thrive:

70s - Labour-intensive Manufacturing

80s  - Skills-intensive and Capital-intensive Manufacturing

90s  - High value-added Manufacturing, Design, R&D, etc

--------------------------------------------------------------------------

21st Century   

Rapid Rise of

China & India: 

both threats and 

opportunities

Accelerate its transformation 

to a knowledge-based 

Economy (KBE)

[One clarification:  KBE could embrace Manufacturing: High-end 

Manufacturing with Concurrent Design and R&D/Innovation Activities.]
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KBE

Up to the late 90s, Singapore depended largely on Multinational 

Companies (MNCs) to transfer advanced technologies

→  their own Singapore-based operations

→ also key local component and service suppliers

which are mostly Small & Medium Enterprises (SMEs)

Needs a significant pool of high-level 

scientific/ engineering manpower and 

infrastructure support

Change -- Knowing that Research and Innovation would take many 

years to build depth and tangible outcomes, the Singapore 

Government decided to invest significantly in R&D in selected areas 

well ahead of time starting in Jan 1991 with the establishment of the 

National Science & Technology Board (NSTB)!
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January 1991 Established the National Science 

& Technology Board (NSTB)

Period 1990 1995            2000             2005            2010             2015

5-Year Public

Research (US$1.3 B)        ($2.6 B)         ($3.9 B)         ($9 B)            ($12B)

Budget

Total 

Reseach 0.85 1.15 1.9 2.36 3.0 (?) (3.5)

Spending

(% GDP)

Researchers

Per 10,000 28 48 78 90                101 (??)

Workers

NSTB 

established              

[ A*STAR: Agency for Science, Tech & Research

RIEC: Research, Innovation & Enterprise Council

NRF: National Research Foundation ]

NSTB renamed  

(A*STAR) 

New: RIEC  

& NRF 
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A*STAR has established 14 public, mission-oriented 
RIs, with about 2300 RSEs:

Biomedical Sciences: Institute of Molecular & Cell Biology
Institute of Bioengineering & Nanotechnology
Genome Institute of S‟pore

Bioprocessing Technology Institute

Bioinformatics Institute

Institute of Medical Biology

S‟pore Institute for Clinical Sciences

[ Anchor tenants of Biopolis ]

Physical Science/Engg: Institute of Microelectronics

Institute for Infocomm Research

Institute of Chemical & Engg Sciences

Institute of High Performance Computing

Institute of Materials Research & Engg

S‟pore Institute of Manufacturing Tech.

Data Storage Institute

[ Anchor tenants of Fusionopolis ]
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Boosting R&D Talent in S’pore

• A ready and abundant supply of RSEs will attract 
knowledge-intensive industries.

• The ease of assembling a new R&D team consisting of 
Singaporeans, Chinese, Indians and other non-Asians 
has created a competitive advantage in cultural 
diversity – well appreciated in creative team formation.

• Highly-trained R&D manpower will also help local 
enterprises to move up the technology value-chain and 
become more internationally competitive.

• The Universities and A*STAR RIs play a critical role in 
attracting global talent (especially Asians).
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A*STAR/SERC-Related Industry Clusters

* Includes relevant sub-areas from EPE, ES and L&T clusters

ELECTRONICS INFOCOMM

ENGINEERING *

CHEMICALS

Semiconductors

Storage & Peripherals
Devices

Digital Content & Media

Software & Computing

Communications

Petroleum/Petrochemicals

Performance Materials

Bio & Consumer Chemistry

Specialty Chemicals

Process Engineering *

Advanced Display

Electronic Components

Electronic Modules

Microelectronics

Computational Science

Data

Storage

Infocomm Research

Chemical 
Sciences

Material Science & Engineering 

Manufacturing Technology

Sub-ClustersClusters

I2R
IME

DSI

IMRE

ICES

SIMTech

IHPC

Machinery & Systems

Precision Modules

Aerospace

Precision Components

Marine & Offshore 

Automotive

By Courtesy of A*STAR
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Needs of SMEs in the supporting industry

• Up to 2000, MNCs would transfer the needed advanced 
technologies to the local component/ service suppliers.

• Global manufacturing outsourcing practice has resulted in 
much reduced in-house manufacturing expertise in many 
of the MNCs themselves.

• Owing to shorter time-to-market, MNCs today would go to 
a country where the SMEs already have the technologies.

• SMEs with indigenous technologies would also make it 
easier for MNCs to locate their home-base-exploiting R&D 
sites in Singapore; may even attract foreign SMEs to come 
to Singapore.
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Working with SMEs: GET-Up (since 2003)

Growing Enterprises with Technology Upgrade

Multi-agency effort to help promising local companies 

“grow, glow and globalise”

Technology for Enterprise Capability Upgrading (T-Up):

RI researchers are seconded to companies.

Technical Advisory Support (TA-S):

RI researchers provide expert technical advice to companies.

Operation and Technology Roadmapping (OTR):

Helps companies to align their technology and business 

strategies.

By Courtesy of A*STAR



GET-Up
Key Achievements

Technical Advisor (TA)

Technology for Enterprise 
Capability Upgrading (T-Up)

(as at 30 Apr 2011)

Engineering
590 Coys
(45%)

Infocomm
376 Coys
(29%)

Electronics
188 Coys
(15%)

Chemicals
141 Coys
(11%)

Operation & Technology 
Roadmapping (OTR)

161 OTR for 137 Coys

302 RSEs seconded to 185 Coys

31RSEs recruited by 27 Coys

131 TAs appointed to 86 Coys

Visited 1295 New Coys

Since Jan 2003

(Incl Revisits : 1620 Coys)

336 Coys had benefited from the GET-Up initiative

17By Courtesy of A*STAR
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Key Results (Overall)

Period 1990 1995 2000 2005 (2009)

Research $$

% GDP

0.85 1.15 1.89 2.36 2.3 ?

% Private 

Sector

54 64 62 66 61

Researchers 

per 10k workers

28 48 78 90 101

PhD RSEs 970 1887 3111 4063 6751

MNCs establishing R&D Centres in Singapore :  

EDB attracted US$5.6 billion in total R&D investments      

from 2001 to 2005 

⇒ 6,400 RSE positions

⇒ anchoring high-end manufacturing projects and

seeding new growth.
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Yokogawa Electric

• Has established its international
HQ in S’pore.

• Announced plan in 2006 to hire another 
2000 engineers in Singapore

• It is executing an ambitious plan
to grow the no. of software 
development engineers in  Singapore
to 500 → key strategy to achieve its 
goal to be the world’s No. 1 industrial 
automation supplier.

• [ Its experience & success have 
prompted more Japanese companies 
to move R&D activities to S’pore;

Japan science & Technology Agency
has established a S’pore unit in 2009! ] 
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Vesta Wind Systems  - established one of its largest 

global R&D facilities in Singapore in 2011.

IM Flash Singapore  - a NAND flash memory wafer 

fab.  Joint venture formed between Intel Corp. and 

Micron Technology in 2011 (at 25 nanometer 

technology and beyond).

Medtronic  - opened its first Asian pacemaker 

manufacturing plant in Singapore in 2011.

Renewal Energy Corp - this Norwegian giant 

commissioned its world‟s largest integrated solar 

manufacturing complex (1.5 GW per year, US$4 B 

investment, 2000 jobs) in Singapore in 2011.
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Implications for other Developing Countries

1) Should they follow Singapore‟s example in heavy 

investment in R&D? 

– Not suitable if they expect quick results

– OK in starting with mission-oriented RIs

– OK for attracting and retaining foreign talent 

(even US, Europe and Japan need them)

– OK for R&D manpower training (public spending)

– OK for learning to create and manage IPs;

transferring knowhow to SMEs (GET-Up).
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2) What can they learn from our experience in 

Innovation? 

– OK if the innovation will be led mainly by MNCs

– Our experience shows that it is not easy for SMEs to 

compete head-on with foreign competititors or start-ups in 

the Silicon Valley if the target markets are in US or Europe

– OK if they serve as MNC‟s partners in “Open Innovation”

– Essential to develop a conducive eco-system (lead-users, 

business angels, venture capitals, etc)
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Future Innovation Strategy Options
(for Singapore and Other Dev Countries)

• To date, the broad strategies of the Singapore 

Government in R&D have been in 

– human capital creation (local + foreign talent)

– Mission-oriented RIs of A*STAR to support MNCs and SMEs

– ensuring R&D in universities are in the current & emerging 

areas of economic relevance

– pro-industry policies

– infrastructure development

• The type of R&D performed by MNCs → 

sustaining/ expanding current market.
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• In sustaining technology/innovation, MNCs do not need 

most of the IPs created by local universities and RIs as 

they have radical and upstream R&D in their own 

corporate research labs. 

• Harvard‟s Prof Christensen has identified disruptive 

innovation (with initially inferior performance in the 

mainstream market) to be the new growth engine.

→  favoured by new entrants

→  increasingly pursued by innovative

incumbents (but this has not yet filtered

down to a remote site like Singapore)



18

But the above situation is rapidly changing

⇒ future opportunities

• Radical (high-end and long-term) R&D requires 

substantial financial and manpower resources and 

extremely long time commitment (5 to 10  years).  More 

and more MNCs have reduced their corporate R&D and 

shifted towards Open Innovation.  In the near future, the 

IPs created in Singapore could become attractive to 

some MNCs.
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• The NRF has announced a US$660 M funding for a new 

Campus for Research Excellence and Technology 

Enterprise (CREATE) as a  multinational research 

enterprise which will host international world-class 

research centres in strategic areas

→ The first research centre is from MIT, called 

S‟pore-MIT Alliance for Research & Technology 

(SMART) : 5 to 6 research groups with 400 faculty, 

post-docs, graduate students and technical staff.

→ The second research centre is the S’pore –ETH Centre for 

Global Environmental Sustainability; the third one is the 

S’pore-Israel Research Institute (partnering Technion 

Institute of Technology); others: TU-Munich, UC-Berkeley, 

Peking Univ, etc.
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• The more radical, upstream research 
⇒   IPs of interest to global companies
⇒  start-ups created by entrepreneurial 

researchers and graduate students

• HP has just established its 7th HP Labs in S’pore  -- it will 
focus on developing enterprise cloud software platform, 
contributing to efforts by other HP Labs in Palo Alto and 
Bristol. It will also host an “Open Innovation Office” to help 
create the next generation of breakthru technologies.

• Procter & Gamble (P&G) has started to build a 500 peple 
Innovation Lab in S’pore, to be operational in 2013.
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Disruptive Innovation ??

– More suitable for low-end or new market creation 

using “good enough” technologies

– Need a correct “business model” and a disruptive 

technology (typically cheaper, smaller, simpler to 

use)

– The availability of disruptive technologies 

(microprocessors, wireless, digital camera, etc) was 

largely by chance and not proactively pursued by 

most incumbent companies.
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– Purposeful R&D to create Disruptive Technologies
could be pursued by companies or RIs.

• The simplification of certain radical technologies could 
produce useful disruptive technologies ahead of time.

• The bottom-of-the-pyramid (BOP) strategy of 
CK Prahalad

⇒ first customers of disruptive products
(which needs vastly improve price/performance)

• The emerging silver (ageing population) market offers yet 
another innovation opportunity for applications of 
disruptive technologies.
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• S‟pore could position itself to be a „Disruptive Innovation 
hub‟

• How to attract the following type of investments to 
S‟pore: 

HP Labs in Bangalore – targetting the next Billion   
customers; focussing on “reducing complexity of 
interaction, affordability, etc”.

Siemen‟s SMART Centre in China and India (Simple; 
Maintenance Friendly; Affordable; Reliable; Timely To 
Market).

• New Potentials: Reverse Innovation spurred by the 
experience of GE Healthcare & others.
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More Implications: What are the Opportunities for 

Collaborations  to innovate in Emerging Markets 

– MNCs would want to take the lead as they are afraid of being 

disrupted by Reverse Innovations (but it is not easy!)

– We do not have the same “baggage” of Innovator‟s Dilemma, 

and hence are better positioned to launch Disruptive 

Innovations and create new high-growth companies to serve the 

needs of emerging Asian mass markets

– A great chance for some of us to pioneer Reverse Innovations, 

perhaps in collaboration with our MNC partners
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S‟pore and other Countries could collaborate  to

explore opportunities in the impending “Silver Industry”

– New needs of the post-war baby-boomers as they become the 

dominant silver group members (60 to 90 years old)

– Strategies for Emerging Markets (e.g. Disruptive Innovations) 

could be applied to create new products/services for the silver 

markets in Japan, S‟pore and China 

– Yes, another great chance for some of us to pioneer Reverse 

Innovations
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A paradigm shift

ACT GLOBAL

THINK LOCAL

ACT LOCAL

THINK GLOBAL

New  

paradigm

Old  

paradigm

Chile Innov. Seminar (Aug 2011)


