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Executive Summary 

Today, in a globally interdependent and knowledge-based economy, governments around the world 
are aware that they are in an international race between countries, cities or regions for knowledge 
creation. The dispersion and differentiation of knowledge among more and more locations outside 
the U.S., Europe and Japan, as well as the convergence of previously disparate knowledge domains, 
combine to lead RTD-performing organizations performing RTD (corporations and public institutions) 
to tap the world for distinctive sources of knowledge. This is true in across a growing number of 

ǎŜŎǘƻǊǎ ƛƴŎƭǳŘƛƴƎΥ ǇƘŀǊƳŀŎŜǳǘƛŎŀƭǎΣ ŜƭŜŎǘǊƻƴƛŎǎΣ ŀŜǊƻǎǇŀŎŜΣ ŜƴǘŜǊǘŀƛƴƳŜƴǘΣ ŀƴŘ ΨƎǊŜŜƴΩ ǎŜŎǘƻǊ½in 
which information and communication technologies (ICTs) play a central role in RTD in and of itself or 
as a key function. 

 

For the EU to compete successfully in ICT RTD, it must pursue a mode of RTD that is based on active 
selective and integrated international cooperation. Currently, Europe lacks a coherent, sustainable, 
and effective international ICT RTD collaboration strategy. At the national level, only a few member 
states have developed clear strategies for international co-operation ςalthough a few have 
concluded bilateral cooperation agreements with developed nations. Similarly, only a few industries 
in Europe and even fewer academic institutions have devised clear priorities and strategies for 
collaborating internationally. 

A comprehensive strategic framework will require instruments that help identify key 
actors and potential priority topics based on RTD capabilities, improve mutual 
knowledge and help to make general agreements more concrete. Coordination and 
Support Actions for FP7 have proven useful to further international RTD collaboration. 
Targeted actions should in particular address special RTD topics, industry needs, or 

specific regions½depending on the strategic objectives. The EU should put in place 
coordination mechanisms to ensure that support actions and strategy projects are 
complementary and create synergies across thematic fields, types of cooperation, and 
regions. 

In the wake of the financial crisis, the ongoing internationalization of research and development 
(R&D) is spreading increasingly into a number of non-OECD countries (e.g., BRIIC and Singapore) that 
are emerging as important bases for science and innovation (S&I) (OECD, 2008; 2010). In Singapore, 
the government places strong emphasis on RTD in the ICT scientific sector, and actively seeks to host 
academic and industry-led collaborations with world-class organizations from all over the world to 
promote ICT-related research, innovation and enterprise. 
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The European Commission can pursue a two-pronged strategy here. 

First, government ICT investments in Singapore are largely channeled into large-scale projects and 
infrastructure that may be of interest to the EU as a whole or to its member states, EU industry and 
society. Notably, the Intelligent Nation 2015 (nation-wide fiber optic broadband network) and 
Interactive and Digital Media initiatives are prime opportunities in which the European Commission 
can support European industry and academia in fostering cooperation with Singapore. 

Second, Singapore has traditionally pursued a strategy of attracting high value-added direct 
investments into Singapore from multinational corporations all over the world. The European 
Commission should help high-technology European companies beachhead into Singapore, such as 
providing matching funds together with the Singapore Economic Development Board to facilitate 
initial RTD set-up and operations. 

 

Australia provides an excellent ICT infrastructure and has launched a sizeable national broadband 
initiative and provides significant support for dedicated research and innovation initiatives, for 
example Bionic Vision Australia. The Australian government provides funding for CSIRO, NICTA and 
support is also available for international collaboration projects. Today, there is a reasonable level of 
researcher-to-researcher collaboration (e.g. ARC funded) with EU countries and NHMRC funding is 
available in Australia for FP7 Health projects. In summary, there is an excellent starting point and an 
enormous potential to expand European ICT research collaboration with Australia. In order for the 
EU to harvest this potential, the following strategies are recommended: 

Europe should focus on establishing longer-term cooperation strategies emphasizing both scale and 
focus. Potential focal topics include specific ICT research capabilities of the Australian RTD scene such 
as Wireless and Future internet; Machine Learning, Artificial intelligence and robotics, Embedded 
Systems, Databases and information retrieval, and software engineering. From an application 
perspective and also from the point of view of joint EU-Australian societal challenges, the areas of 
Water management and ICT for life sciences and medical implants are potential priorities for future 
cooperation.   

Expanding the currently satisfactory level of cooperation requires a shift from single projects to 
durable collaboration, e.g. through the creation of joint laboratories. At a policy level, initiatives for 
joint calls in research programmes are commendable, but joint preparation of programmes would 
carry even more potential to create sizable and durable collaboration of mutual benefit. This requires 
that the EC becomes an empowered partner to expand the existing policy dialogue. For this, 
sufficient resources to support joint researcher and policy events and projects needs to be secured. 



SWOT Analysis and Strategy Recommendations 

 6/49 www.secas.eu 

The EU should provide instruments to leverage major international RTD initiatives, 
communicate the potential advantages for European partners, and provide ways to 
participate. 

In general, effective policies should respond not only to individual European national concerns, in 
terms of attractiveness and competitiveness, but also to global challenges facing the EU as a bloc. 
Positioning the internationalization of European RTD, specifically, into a win-win situation for the EU, 
Singapore and Australia will require stronger policy focus and scaling of initiatives. 

¶ Increasing the scale of current initiatives by fostering long-term, focused 
collaborations both at the research and policy level. This can be achieved with 
joint laboratories, exchange of researchers, and sizeable projects at the RTD level 
and with joint programme initiatives at the policy level.  

¶ Embedding inward and outward collaborative ICT RTD thus engendering 
knowledge spill-over and co-creation on both sides. Focus on identified capability 
areas and easy access mechanisms.  

¶ Strengthening the relevance of international collaboration between the EU and 
Singapore and Australia by focusing on thematic principles in fields of worldwide 
importance, and cultivating a common perception of innovation. 

¶ Enhancing the exploitation, as well as exploration of home-based knowledge in 
countries such as Singapore and Australia in response to global challenges and 
development objectives in Europe; facilitate policies and programs to allow the 
inflow of 3rd country RTD results for exploitation within the EU. 

¶ 9ƴŎƻǳǊŀƎƛƴƎ ΨōǊŀƛƴ ŎƛǊŎǳƭŀǘƛƻƴΩ ŀƴŘ ΨōǊŀƛƴ ŎƻƴƴŜŎǘƛƻƴΩ ǘƻ ƳŀƪŜ L/¢ ǊŜǎŜŀǊŎƘŜǊǎ 
more mobile and working together more, both within Europe and by extension, 
Singapore and Australia; 
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1 Introduction 

1.1 Drivers of International RTD Cooperation 

The number and intensity of international RTD cooperation has grown significantly over the past 
decade1. In parallel to this development, the attention of policy makers for international 
collaboration has grown. Policy makers regard RTD collaboration as important on its merit, i.e. to 
further science and technology, but also use it as a tool for reaching non-scientific policy objectives. 
The European /ƻƳƳƛǎǎƛƻƴΩǎ CǊŀƳŜǿƻǊƪ tǊƻƎǊŀƳs are a very good example. Countries in preparation 
of joining the EU have in the past started close collaboration with selected programs and the EU 
Framework Programs have been a particularly important instrument for integration.2 

However, reasons for collaborating internationally in science and technology are broad and manifold. 
They range from personal reasons such as individual researcher mobility to strategic national 
decisions on collaboration priorities to specific interests of ICT industry. 

1.2 Objective of the SWOT Analysis 

The objective of this exercise is to identify strategies for deeper policy consideration for cooperative 
RTD in ICT, through indicative strengths and weaknesses of, and opportunities and threats to (SWOT) 
collaboration between Europe on the one side and Singapore and Australia on the other. Succinctly, 
we collated all the data points we have collected in the project, and interpret their SWOT, with 
respect to collaboration in order to identify strategic areas, in which there are common needs and 
opportunities for strengthening in cooperation. 

1.3 Scope and Format of Report 

This report is organized as follows: Section 2 proposes an analytical framework to understand the 
different types and levels of ICT RTD cooperation between the EU and Singapore. Section 3 then 
describes the data we used to enrich the framework. Section 4 maps out the data in the appropriate 
spaces within our framework. ¢ƘǳǎΣ {ŜŎǘƛƻƴǎ м ǘƻ п ǇǊŜǎŜƴǘǎ ƻǳǊ ΨǇǊŜ-{²h¢Ω ǇǊŜǇŀǊŀǘƻǊȅ ǿƻǊƪ 
leading to the SWOT analysis proper in Section 5. And finally Section 6 provides strategic 
recommendations to strengthen ICT RTD cooperation between the EU and Singapore. 

                                                        
1
 See for example : !ǊŎƘƛōǳƎƛΣ 5Φ ŀƴŘ WΦ aƛŎƘƛŜ όмффрύΦ ά¢ƘŜ ƎƭƻōŀƭƛȊŀǘƛƻƴ ƻŦ ǘŜŎƘƴƻƭƻƎȅΥ ! ƴŜǿ ǘŀȄƻƴƻƳȅΦέ Cambridge 

Journal of Economics, 19: 121-мплΦ !ǊƻǊŀΣ !ΦΣ ±Φ {Φ !ǊǳƴŀŎƘŀƭŀƳΣ WΦ aΦ !ǎǳƴŘƛΣ ŀƴŘ wΦ WΣ CŜǊƴŀƴŘŜǎ όнлллύΦ ά¢ƘŜ ƎƭƻōŀƭƛȊŀǘƛƻƴ 
of software: The case of the Indian software industry. Heinz School, Carnegie Mellon University. World Investment Report 
(2005), ά¢Ǌŀƴǎƴŀǘƛƻƴŀƭ ŎƻǊǇƻǊŀǘƛƻƴǎ ŀƴŘ ǘƘŜ ƛƴǘŜǊƴŀǘƛƻƴŀƭƛȊŀǘƛƻƴ ƻŦ wϧ5Φέ Geneva: UNCTAD. 
2
 wΦ IŀƭƭΣ !Φ {ƳƛǘƘΣ [Φ ¢ǎƻǳƪŀƭƛǎ ό9ŘǎΦύ ά/ƻƳǇŜǘƛǘƛǾŜƴŜǎǎ ŀƴŘ /ƻƘŜǎƛƻƴ ƛƴ 9¦ tƻƭƛŎƛŜǎέΣ hȄŦƻǊŘ ¦ƴƛǾŜǊǎƛǘȅ tǊŜǎǎΣ hȄŦƻǊŘΣ нллм 

(2004). 
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1. Framework for SWOT 

Ҩ 

2. Data Sources 

Ҩ 

3. Data Mapping 

Ҩ 

4. SWOT 

Ҩ 

5. Strategic Recommendations 

Figure 1: A Methodology for Performing a SWOT Analysis of and Proposing Strategies for European ICT RTD 
Collaboration with Australia and Singapore 
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2 SWOT Framework for ICT RTD Collaboration 

In order to perform the SWOT analysis, it is important to first define the value of the expected 
outcome of the dyadic relationships (EU-SG/EU-AU). This would establish a basis in which the 
strengths, weaknesses, opportunities and threats (SWOT) of collaboration between the EU and 
Singapore or Australia are anchored to. Second, it is important to define the different types of RTD 
collaboration, and third, establish how they contribute toward the expected outcome.  

We propose a framework that captures these three elements (Figure 2), which we view as central to 
guide our understanding of international ICT RTD collaboration, and more importantly, provide 
strategic recommendations to EU policies. The framework illustrates 4 different contexts of ICT RTD 
cooperation in the broadest sense, basic research, technology licensing, technology transfer, and 
applied research across variations in their ability to make scientific impact and innovation potential. 
We discuss the individual cells in our framework in the following sections highlighting the need to 
shift ICT RTD collaboration initiatives toward the Ψsweet spotΩ of simultaneously making a high 
scientific impact as well as creating a high innovation potential. 

2. TECHNOLOGY COMMERCIALIZATION 3. TECHNOLOGY TRANSFER

1. BASIC RESEARCH
4. APPLIED RESEARCH AND 

TECHNOLOGY DEVELOPMENT
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Figure 2: A Framework for Understanding ICT RTD Collaboration. 

2.1 Basic Research 

The Organization for Economic Cooperation and Development (OECD, 2002)3 defines basic research 
as experimental or theoretical work undertaken primarily to acquire new knowledge of the 
underlying foundations of phenomena and observable facts, without any particular application or use 
in view. Typically, the end results have no direct or immediate commercial benefits in the short term. 
However, in the long term it can be the basis for applied research and many commercial products. 
Basic research is more than carried out only in universities and public research institutions, and 
produces results with high scientific impact but low innovation potential. 

                                                        
3
 OECD (2002). Frascati Manual: Proposed Standard Practice for Surveys on Research and Experimental Development, 6

th
 

edition. Paris: OECD Publishing. 
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2.2 Technology Commercialization 

Technology commercialization involves the dissemination of technical information and know-how 
that is embodied in new products and processes, and the subsequent adoption of these new 
technologies and techniques by consumers. Technology commercialization is focused on entry and 
expansion in new markets to exploit immediate business opportunities, and therefore has low 
scientific impact and low innovation potential. 

2.3 Technology Transfer 

Technology transfer refers to the licensing of existing technology to a wider group of researchers and 
engineers, who may, in turn, further contribute to the development of the technology concerned. 
According to the World Intellectual Property Organization (WIPO), licensing refers to the permission 
granted by a patent owner (who has exclusive rights to intellectual property) to another to use the 
patented invention on agreed terms and conditions, while the patent owner continues to retain 
ownership of the patent. Technology transfer provides a means for companies to adapt existing 
products according to local customer tastes and resource availability. Accordingly it generates low 
scientific impact but has high innovation potential. 

2.4 Applied Research and Technology Development 

OECD (2002) defines applied research as original investigation undertaken in order to acquire new 
knowledge, through access and use of some part of accumulated theories, knowledge, methods, and 
techniques. Applied research is directed primarily towards a specific practical aim or objective, often 
state- or customer-driven, such as the development of future product technologies. Applied research 
and technology development (RTD) yields high scientific impact as well as high innovation potential, 
ŀƴŘ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ƛŘŜŀƭ ƻǊ ΨǎǿŜŜǘ ǎǇƻǘΩ ƻŦ ŎƻƻǇŜǊŀǘƛƻƴΦ Relative to technology commercialization 
and transfer, applied RTD represents a longer term corporate strategy. 

2.5 Innovation  

The Organization for Economic Cooperation and Development also defines innovation in its Oslo 
manual4 for measuring it. It distinguishes product innovation, process innovation, marketing 
innovation, and organisational innovation. Product innovation according to this definition involves a 
good or service that is new or significantly improved. This includes significant improvements in 
technical specifications, components and materials, incorporated software, user friendliness or other 
functional characteristics. In the education sector, a product innovation can be a new or significantly 
improved curriculum, a new educational software, etc. Importantly, there are different levels of 
novelty ranging from new to the firm or educational institution, new to the market or sector, or new 
to the world. 

                                                        
4
 Oslo Manual: Guidelines for Collecting and Interpreting Innovation Data, 3

rd
 Edition, OECD, October 2005. Available from 

www.oecd.org 

http://www.oecd.org/
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3 Data Sources for SWOT 

We relied on data compiled in the SECAS project to enrich our framework, and which will form the 
basis of our SWOT analysis. This comes from various sources, and which has been collated 
thematically into: ICT RTD priority areas for cooperation (Section 3.1 - SECAS D1.1/2); ICT RTD 
cooperation policies (Section 3.2 - SECAS D2.1); and ICT RTD cooperation success stories (Section 3.3 
- SECAS D1.3/4). In addition, we used information provided in the Euraxess Links Singapore project, 
an initiative that was spearheaded by the EU Delegation Office in Singapore. For Australia, we also 
used information from the Australian Research Council, the Forum for Euro-Australian Science and 
Technology Co-operation and the office of the New South Wales Chief Scientist. 

 

3.1 ICT RTD Priority Areas for Cooperation  

3.1.1 European Perspective 

The most important instrument for developing RTD at the EU level is the Seventh Framework 
Programme for Research, Technological Development and Demonstration Activities (FP7). It is the 
European CommunityΩǎ ƭŀǊƎŜǎǘ ƛƴƛǘƛŀǘƛǾŜ ŦƻǊ ŦǳƴŘƛƴƎ wϧ5 ŀŎǘƛǾƛǘƛŜǎ ƛƴ 9ǳǊƻǇŜΣ ǊŜŦƭŜŎǘƛƴƎ ŀƭƭ ŀǎǇŜŎǘǎ ƻŦ 
EU research policy. In particular, the FP7 ICT programme aims to shape the future developments of 
ICT and improve the competitiveness of European industry through its emphasis international 
cooperation. International cooperation will be encouraged in the ICT theme to address issues of 
common interest aiming at interoperable solutions with strategic partners with high mutual benefits. 

Accordingly, the selection of an appropriate set of indicators to identify potential priority topics for 
European ICT RTD collaboration depends on a key number of factors including: 

¶ Nature of the collaboration: academic or industrial cooperation 

¶ Strategic interests of the involved parties: interest in international collaboration, basic 
research, innovation, etc. 

¶ Policy environment: level of public support for international cooperation, quality of 
mutual or reciprocal RTD funding arrangements 

¶ Economic development: size of the country, sectors of particular economic strength, 
RTD system etc. 
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The EU FP7 ICT programme aims to improve the competitiveness of European industry and enable 
Europe to master and shape the future developments of Information and communication 
technologies (ICT) so that the demands of its society and economy are met. The list of programme 
activities includes ICT technology pillars; integration of technologies; applications research; ICT for 
content, creativity and personal development; ICT supporting business and industry; and ICT for trust 
and confidence. Notably, the programme also emphasizes international cooperation: International 
cooperation will be encouraged in the ICT theme to address issues of common interest aiming at 
interoperable solutions with strategic partners with high mutual benefits, and to contribute to the 
spread of the information society in emerging economies and developing countries. 

3.1.1.1 ICT technology areas and infrastructures 

¶ Pervasive and trusted network and service infrastructures: Future networks, Cloud 
computing, internet of services, advanced SW engineering; Internet-connected objects, 
Trustworthy ICT, Networked media & search systems; Future internet research and 
experimentation, core platform technologies and use cases  

¶ Cognitive systems and robotics 

¶ Components and systems: Advanced nanoelectronic components design, engineering, 
technology, and manufacturability; Smart components and systems integration, New 
paradigms for embedded systems and complex systems engineering; Computing 
systems; Core and disruptive photonic technologies; Flexible, organic, and large-area 
electronics and photonics 

¶ Digital content and languages: SME initiative on digital content and languages, Language 
technologies, Digital preservation, Intelligent information management 

3.1.1.2 Application areas and socio-economic challenges 

¶ ICT for health, ageing well, inclusion and governance: Personal health systems; Virtual 
physiological human; Patient guidance services, safety and healthcare record 
information reuse; ageing and well-being; smart and personalised inclusion; governance 
and policy making 

¶ ICT for a lower carbon economy: Smart energy grids; ICT systems for energy efficiency; 
efficient water resources management; energy-efficient buildings and spaces of public 
use; energy-positive neighbourhoods; low-carbon multi-modal mobility and freight 
transport; cooperative systems for energy efficient and sustainable mobility; ICT for fully 
electric vehicles 

¶ ICT for manufacturing and factories of the future: Smart factories: energy-aware, agile 
manufacturing and customisation; manufacturing solutions for new ICT products; virtual 
factories and enterprises; digital factories- design and product lifecycle management 

¶ ICT for learning and access to cultural resources 
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3.1.2 Cooperation Priority Areas in Singapore 

In Singapore, there is an excellent public policy framework facilitating the identification of priority 
topics for selective collaborations with world-class universities and research institutes around the 
world. There are strong public agencies strategically investing in research groups and topics based on 
explicit strategy considerations. 

A lead agency coordinating these efforts is the National Research Foundation (NRF), a government 
ǎǘŀǘǳǘƻǊȅ ōƻŀǊŘ ŎǊŜŀǘŜŘ ƛƴ нллр ǳƴŘŜǊ ǘƘŜ tǊƛƳŜ aƛƴƛǎǘŜǊΩǎ hŦŦƛŎŜΣ {ƛƴgapore has in the past several 
years invested substantially in Research Centers of Excellence (RCE) to boost international scientific 
excellence. They are long-term investments involving the conduct of world-class investigator-led 
RTD, and to retain academic talent in Singapore. 

RCEs build on existing academic strengths of the local universities½National University of Singapore 
(NUS), Nanyang Technological University (NTU), Singapore Management University (SMU), and the 
upcoming Singapore University of Technology and Design (SUTD), and complement the mission-
oriented programs of the government-based Agency for Science, Technology and Research (A*STAR). 

At the national level, Biomedical Sciences, Environmental and Clean Water Technologies, and 
Interactive & Digital Media (IDM) are identified as key strategic areas ǘƘŀǘ ƭŜǾŜǊŀƎŜǎ {ƛƴƎŀǇƻǊŜΩǎ 
existing strengths, and can be further leveraged by increased public investments in RTD. These areas 
are assessed to be going through a strategic inflexion point where a growth surge may be expected in 
the medium term and exploitation of research results from these strategic RTD areas can generate 
future economic growth for Singapore. In the context of SECAS, IDM represents a priority topic for 
EU-Singapore RTD collaboration. 

At the institutional and researcher levels, ICT RTD priority topics is heavily dependent on individual 
research priorities and departmental foci. Nonetheless, the bulk of research activities are observed 
to fall under the broad themes of IDM, Future Networks, Embedded Systems, Artificial Intelligence 
and Robotics, and Information Systems. 

 

3.1.3 Data for Cooperation Priority Areas in Singapore 

3.1.3.1 National Research Foundation 

Based on discussions with the NRF, we learned that the Singapore government views the IDM sector 
as a key driver in Singapore's thrust towards an innovative global media city. The IDM sector is poised 
for tremendous growth, fuelled largely by the technological advancements and adoption in 
computing, broadband and mobile telephony. A recent study by Deloitte  [Deloitte IDM 2010] reveals 
healthy signs of growth for the IDM sector in Singapore where the core IDM sector generated a 
value-added (VA) of close to $798 million in 2008. The study estimates that the sector has grown at 
an estimated 22% CAGR since 2005, adding some $360 million value-added and 3500 new jobs in the 
process. Three important factors point to the media sector ς and IDM in particular ς as a priority 
topic for ICT research collaboration: 
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1. The media sector in Singapore is valued at over S$18 billion and contributes S$4.9 billion 
in value-added, as of December 2008;  

2. Influx of international IDM companies, e.g., U.S.-based Lucas Film and Electronic Arts, 
Europe's Ubisoft, Japan's Koei Tecmo Games, and Australian-based Southern Star; and  

3. Strong push to create and internationalize local Singaporean IDM-based 
entrepreneurship. Two years into execution, a vibrant ecosystem is emerging in 
Singapore. 

Within IDM, four key focus RTD areas have been identified in Singapore, and which correspond to 

European RTD priority topics identified in FP7½embedded systems, networked media, technologies 
for digital content and languages retrieval, ICT for smart and personalized applications (cf. SECAS 
Report: άtǊƛƻǊƛǘȅ !ǊŜŀǎ ƻŦ /ƻƻǇŜǊŀǘƛƻƴέ ǇΦ оо-35) 

1. Education; 

2. Animation, Games & Effects; 

3. Media Intermediary ("Mediary") Services; and 

4. "On-the-Move" Technologies. 

Under the purview of the NRF-funded IDM Program Office, two institutes dedicated to IDM RTD have 

been established at NUS½Interactive Digital Media Institute and NTU½Institute of Media 
Innovation. 

3.1.3.2 National University of Singapore  

Many of the top ICT researchers in Singapore are hosted at NUS (Haddaway, 2010). We contacted 
the Department of Electrical and Computer Engineering and the Department of Computer Science at 
NUS to find out more about their priority research areas. The numerous successes and accolades is 
indicative of the high calibre of research work among faculty members: 

¶ 34 international awards since 1990; 

¶ 27 products licensed and/or commercialized 

¶ 21 start-up companies spun off 

¶ 129 patents held; and 

¶ over 700 papers published in journals, conferences and books since 2001. 

ICT RTD at NUS appears to be individual-centered. Faculty research is diverse but can generally be 
categorized into the domains of nanotechnology, communication and networks, intelligent systems, 
interactive media and bioinformatics. 

3.1.3.3 Nanyang Technological University 

Similarly, at NTU, we found that there are many award-winning researchers that conduct world-class 
RTD work in a broad range of ICT areas, as also observed by Haddaway (2010). However, one 

distinction of b¢¦Ωǎ {ŎƘƻƻƭ ƻŦ /ƻƳǇǳǘŜǊ 9ƴƎƛƴŜŜǊƛƴƎ is the prevalence of ICT research clusters½10 
research centers and laboratories conducting RTD in areas such as bioinformatics, gaming, computer 
graphics and pervasive networks. This suggests that ICT research at NTU tend to be more institution-
driven. 
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3.1.3.4 Singapore Management University 

Funded by a S$60 million NRF grant, and in partnership with Carnegie Mellon University in the U.S., 
the School of Information Systems at SMU has recently established a Living Analytics Research 
Centre. Living Analytics is a pioneering effort to bring together the technologies of large scale data 
mining, statistical machine learning and computational tools for the analysis of dynamic social 
networks, with analytics focused on consumer behaviour and social media, with foundation 
knowledge from management, social and behavioural science. The LARC will develop concepts, 
methods and prototype tools to demonstrate how to carry out large-scale analysis of lifestyle 
behaviour and network centric interactions in real-time. The centre will team with industry to 
develop a wide range of new possibilities and practical applications that will benefit individual 
consumers and private sector organizations. 

3.1.3.5 A*STAR - Institute for Infocomm Research 

The Institute of Infocomm Research (I2R) is the ICT arm of A*STAR. I²R performs RTD in information, 
communications and media (ICM) technologies to develop holistic solutions across the ICM value 

chain. I2wΩǎ ǊŜǎŜŀǊŎƘ ƛǎ ƘƛƎƘƭȅ ǎǘǊǳŎǘǳǊŜŘ½organized into 10 departments and 6 programs. Its 
capabilities are in information technology, wireless and optical communication networks, IDM, signal 
processing and computing. 

3.1.3.6 Evolution of ICT RTD Priority Areas in Singapore 

{ƛƴƎŀǇƻǊŜΩǎ ŜȄǇƭƛŎƛǘ ǘŀǊƎŜǘƛƴƎ ƻŦ ǘƘŜ L/¢ ƛƴŘǳǎǘǊȅ ŀƴŘ L/¢ ƛƴƴƻǾŀǘƛƻƴ ŀƴŘ ǊŜǎŜŀǊŎƘ ŦǊƻƳ ǘƘŜ ƳƛŘ-1980s 
on is particularly interesting. National IT Plans by the National Computer Board together with the 
liberalization of the telecom markets and e-Government actions in the 1990s resulted in excellent 
positions of Singapore in many international ICT rankings. In the 2000s, A*STAR and later, NRF, have 
set the national ICT RTD agenda. Therefore, the ICT RTD priority areas identified in Section 3.1 in the 
various constituencies may be the result of decades of careful policy-led planning, coordination and 
execution, in which international collaboration has continued to play a significant role. This leads to 
our examination of the ICT RTD cooperation policies and agreements in Singapore in Section 3.2. 
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3.1.4 Cooperation Priority Areas in Australia 

Australia offers significant ICT research capability and identifiable strengths in key areas.  There are 
approximately 4,230 ICT researchers in Australia working across universities, government funded 
research agencies and corporate labs. Australian universities rank well internationally and there are 
world-leading ICT researchers in a range of ICT fields. Australia is also home to a number of corporate 
ICT research labs employing an estimated 1,000 researchers. The ICT industry in Australia is a strong 
influence on the ICT research sector and supports many of the domain areas where Australia has 
developed expertise. The Australian Government is making a significant investment in the creation of 
a National Broadband Network (NBN), which aims to deliver fibre-optic broadband to 93% of 
Australians. This will lead to new opportunities and research initiatives in networks and applications. 

Australian universities, research institutes, government laboratories and corporate research 
laboratories have researchers and research groups with world-class expertise in a range of ICT fields 
in established and emerging areas. Australian ICT researchers have world-class expertise in wireless 
and networked systems.5 !ǳǎǘǊŀƭƛŀΩǎ ǿƛǊŜƭŜǎǎ ŀƴŘ ŦǳǘǳǊŜ ƛƴǘŜǊƴŜǘ ǊŜǎŜŀǊŎƘŜǊǎ ŀƭǎƻ ƘŀǾŜ ŎǊƛǘƛŎŀƭ Ƴŀǎǎ 
ǿƛǘƘ ŀƭƳƻǎǘ ƻƴŜ ǘƘƛǊŘ ƻŦ !ǳǎǘǊŀƭƛŀΩǎ ǊŜǎŜŀǊŎƘŜǊǎ ǿƻǊƪƛƴƎ ƛƴ ǘƘƛǎ ŦƛŜƭŘΦ Machine learning and Artificial 
Intelligence is another key capability with almost one third of all university researchers working in 
this area.  There are world-leading experts in the field of Embedded Systems and Australia also has 
an industry group to develop a strong industry and foster research and development uptake.   

In the area of ICT for life sciences and medical implants (medial bionics) there are both university 
and industry strengths. This has been further strengthened by significant investments of the 
Australian Government in Bionic Ear research. Other potential topics of interest include databases 
and information retrieval and software engineering. An important application area and a national 
priority for Australia is water management which had led to new ICT technologies such as sensor 
networks for water information management and modelling and predicting water flow. 

3.1.5 Data for Cooperation Priority Areas in Australia 

We used multiple data sources for defining potential priority areas for co-operation with Australia. 
This included quantitative data as well as more qualitative information from interviews with many 
ICT RTD experts in Australia. Another important source of information was past and present 
government policies, diplomatic bodies, research organizations and research funding bodies. Finally, 
SECAS also performed a large number of interviews with representatives from industry and trade 
organizations as well as both small and large companies.  

An important opportunity for exchanging views on potential priority topics for co-operation between 
Australia and Europe was provided by the Joint Science and Technology Co-ordination Committee 
meeting. This meeting of a large European delegation with representatives from the Australian 
government took place in June 2010 in Sydney. It offered a platform for researchers and RTD 
managers to discuss future priority areas and options for realizing deeper strategic co-operation. 

SECAS also performed several numerical analyses with the aim of identifying particular areas of ICT 
RTD strength in Australia. This included an analysis of publication impact factors of top Australian ICT 
researchers (h-factors), a review of international university rankings, project funding provided on a 
competitive basis by the Australian Research Council, and collating other quantitative information 
from previous studies, e.g. numbers of researchers. 

                                                        
5
 Lƴ ǘƘŜ 9¦Σ ǘƘŜ ǘŜǊƳ άCǳǘǳǊŜ LƴǘŜǊƴŜǘέ ƛǎ ƻŦǘŜƴ ǳǎŜŘ ŦƻǊ Ƴŀƴȅ w¢5 ǘƻǇƛŎǎ ǊŜƭŀǘŜŘ ǘƻ ǿƛǊŜƭŜǎǎ ŀƴŘ ƴŜǘǿƻǊƪŜŘ ǎȅǎǘŜƳǎΦ 
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3.1.5.1 Universities 

Australia has over 40 universities and nearly 30 support ICT research. A study performed in 20086 
found that there are over 1000 ICT researchers working in Australian universities. Most universities 
are public and funded by the government and support for ICT research is predominantly 
administered through the Australian Research Council, although ICT health research can be eligible 
for NHMRC support. (The latter is particularly relevant because it provides co-funding for EU FP7 
projects in the area of health.) 

Based on funding received from ARC (for Discovery and Linkage Projects with a strong ICT 
component), the top ranking universities include the University of Sydney, the University of 
Melbourne, Monash University, The University of New South Wales and The University of 
Queensland. These universities are also strong when assessing top ICT researchers, where also the 
Australian National University and Queensland University of Technology must be included. 

For the largest universities, we list particular areas of ICT research here. The University of Melbourne 
has a strong international reputation. Its ICT research is mostly carried out in the Department of 
Computer Science and the Department of Electrical Engineering (EEE). Particular research strengths 
of the Computer Science Department include autonomous and intelligent systems, computational 
medicine and bioinformatics, declarative languages, knowledge discovery, parallel and distributed 
computing, and software engineering. The EEE has a strong record in signals and systems including 
control, signal processing and optimisation as well as constraints programming. EEE is also involved 
ƛƴ мо ǊŜǎŜŀǊŎƘ ŎŜƴǘǊŜǎ ŀƴŘ ƭŀǊƎŜ ǇǊƻƧŜŎǘǎ ǎǳŎƘ ŀǎ Ψ.ƛƻƴƛŎ ±ƛǎƛƻƴΩΦ 

¢ƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ȅŘƴŜȅ ƛǎ !ǳǎǘǊŀƭƛŀΩǎ ƻƭŘŜǎǘ ǳƴƛǾŜǊǎƛǘȅΦ aƻǎǘ L/¢ ǊŜǎŜŀǊŎƘ ǘŀƪŜǎ ǇƭŀŎŜ ŀǘ ǘƘŜ {ŎƘƻƻƭ 
of Electrical and Information Engineering and in the School of Information Technologies. The 
research activities cover a broad range from fibre-optics and photonics to telecommunications 
research, power engineering, high-performance computing, field robotics, autonomous systems and 
algorithms and data mining, Green ICT, networking and service computing. 

 

                                                        
6
 The Mudge Report, commissioned by NICTA. 
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3.1.5.2 ICT Research Centres and ARC initiatives 

The Australian Research Council also supports Centres of Excellence (CoE), Special Research Centres 
(SRC) and Co-operative Research Centres (CRC). In the area of ICT, there are Centres of Excellence in 
Autonomous Systems, for Ultrahigh-bandwith Devices for Optical Systems, and for Quantum 
Computation and Communication Technology. An SRC exists for Ultra Broadband Information 
Networks and the relevant ICT CRCs are eWater on integrated water cycle management, Advanced 
Automotive Technology, and Smart Services. 

Bionic Vision Australia is a consortium of world-leading Australian research institutions collaborating 
to develop an advanced retinal prosthesis ƻǊ ΨōƛƻƴƛŎ ŜȅŜΩΦ Lǘǎ ƳŜƳōŜǊǎ ƛƴŎƭǳŘŜ ǎŜǾŜǊŀƭ ǊŜǎŜŀǊŎƘ 
centres and universities.  

3.1.5.3 CSIRO, NICTA, and DSTO 

CSIRO ς the Commonwealth Scientific and Industrial Research Organisations ς ƛǎ !ǳǎǘǊŀƭƛŀΩǎ ƭŀǊƎŜǎǘ 
national science agency. It undertakes ICT research through its ICT Centre with approximately 290 
staff. ¢ƘŜ /ŜƴǘǊŜ ǎǳǇǇƻǊǘǎ /{LwhΩǎ ŜƴƎŀƎŜƳŜƴǘ ǿƛǘƘ ƛƴŘǳǎǘǊy and society in activities such as water 
resource management and broadband internet access in remote and regional areas. Its labs include 
the Wireless and Networking Technology Laboratory, the Information Engineering lab and the 
Autonomous Systems Laboratory.  

NICTA ς National ICT Australia ς is an independent not-for-profit research institute working in 
research, commercialisation, and research training. NICTA is the largest ICT research organisation in 
Australia with around 300 researchers and 300 PhD students of its partners. Its members and 
ǇŀǊǘƴŜǊǎ ƛƴŎƭǳŘŜ ǎŜǾŜƴ ǳƴƛǾŜǊǎƛǘƛŜǎΦ bL/¢!Ωǎ ǊŜǎŜŀǊŎƘ ŎŀǇŀōƛƭƛǘƛŜǎ ƛƴŎƭǳŘŜ !LΣ ŎƻƴǘǊƻƭΣ ŦƻǊƳŀƭ ƳŜǘƘƻŘǎΣ 
microelectronics, implant systems, networked systems, operating systems, optimisation, and 
software engineering. 

DSTO ς the Defence Science and Technology Organisation ς ƛǎ ǘƘŜ !ǳǎǘǊŀƭƛŀƴ 5ŜŦŜƴŎŜ 5ŜǇŀǊǘƳŜƴǘΩǎ 
ǊŜǎŜŀǊŎƘ ŀƎŜƴŎȅΦ Lǘ ƛǎ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ǇŀǊǘ ƻŦ !ǳǎǘǊŀƭƛŀΩǎ L/¢ ǊŜǎŜŀǊŎƘ ŎŀǇŀōƛƭƛǘȅ ǿƛǘƘ нсл0 staff and eight 
laboratories. 

3.1.5.4 Corporate and Independent Research Laboratories 

There are approximately 1000 ICT researchers working in corporate laboratories in Australia. 
Silverbrook Research is one of the largest labs in the country. It is a private contract research and 
development company specialising in inkjet printing technology with more than 1800 US patents. 
Cochlear Ltd. developed the bionic ear and is a global leader in implantable hearing solutions. Of its 
2000 employees, over 300 are R&D staff across the globe (200 in Australia). The lab in Sydney has 
strong RTD capabilities in implant development, but also in testing systems for its external 
components, customized software for clinics etc. 

The only major European corporate research lab in Australia is SAP Research, the RTD arm of the 
German multinational business software SAP. It has connected Australian expertise to the EC 
Framework Programme, for example in FP6 projects. In 2010, SAP Research opened a Sydney lab in 
addition to its Brisbane facility. 

Other major overseas corporate labs in Australia are Canon Information Systems Research, NEC 
Australia, IBM Global Research and Development, Google Labs, Citrix Lab, and the Dolby 
Laboratories.  
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3.1.6 Key capability areas and co-operation potential 

In summary, Australia has key ICT RTD capabilities and a strong potential for international RTD co-
operation in the following areas in particular: 

Wireless and the networked systems όΨLƴǘŜǊƴŜǘ ƻŦ ǘƘŜ CǳǘǳǊŜΩύΥ Lƴ ǘƘƛǎ ŀǊŜŀΣ !ǳǎǘǊŀƭƛŀ ŎƭŜŀǊƭȅ ŀŎƘƛŜǾŜǎ 
critical mass with almost one third of its researchers working in these areas at the Universities of 
Melbourne and New South Wales, Macquarie University, the Australian National University, NICTA 
and CSIRO, and the Centre for Excellence for Utrahigh-bandwidth Devices for Optical Systems. 

Machine Learning, Artificial Intelligence and robotics is the largest field of ICT research in Australia 
ǿƛǘƘ ŀƭƳƻǎǘ ƻƴŜ ǘƘƛǊŘ ƻŦ ŀƭƭ ǳƴƛǾŜǊǎƛǘȅ ǊŜǎŜŀǊŎƘŜǊǎ ǿƻǊƪƛƴƎ ƛƴ ǘƘŜǎŜ ŀǊŜŀǎΦ !ǳǎǘǊŀƭƛŀΩǎ ŦƛŜƭŘ ǊƻōƻǘƛŎǎ 
research is unique with applications in mining. Relevant groups include those at NICTA, ANU, UNSW, 
CSIRO and the Australian Centre for Field Robotics. The Vision Groups at ANU, NICTA and the 
University of Adelaide are also strong as are the constraints programming groups at Monash, 
University of Melbourne, UNSW, ANU, and NICTA. 

Embedded Systems is an area with leading Australian researchers and a good level of industry 
activity, in particular in trustworthy embedded systems. Strong RTD performers include NICTA, 
UNSW, and the University of Queensland. 

ICT for life sciences and medical implants is a particular stronghold of Australian ICT RTD with 
research at the University of Melbourne, NICTA, and the University of Western Australia and 
companies such as Cochlear Ltd. These actors collaborate in the Bionic Vision Australia centre funded 
by the government. 

Databases and information retrieval has over 100 researchers with significant capability in 
Melbourne (University of Melbourne, Monash, and RMIT) as well as eScience work at QUT and 
Monash. 

Software engineering also provides an area with significant RTD co-operation potential given that 
there are almost 100 researchers in this field in Australia. Strong groups include those at the CSIRO 
ICT Centre, Monash, University of Queensland. Cloud computing is strong at NICTA, Monash and 
CSIRO, and there is also the SAP Research Lab in Brisbane.  

Water management is a particularly interesting case of ICT application research in Australia. It is a 
national priority and there are several significant initiatives in areas including sensor networks, 
modelling and predicting water flow. A new IBM lab at the University of Melbourne will also focus in 
this area. Other RTD performers in ICT for water management include CSIRO with its Australian 
Water Resource Observation Network, NICTA, the eWater CRC. 
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3.2 ICT RTD Cooperation Policies  

In 2009, Ms. Viviane Reding, the EU Commissioner for Information Society and Media, signed a 
Memorandum of Understanding (MOU) on ICT cooperation between the EU and Singapore. The 
MOU provides a broad framework for ICT research and technology development (RTD) collaborations 
between companies, public and private research institutes, universities and other RTD organizations. 

The S&T agreement with Australia was in fact the first ever such agreement that the EU had 
concluded with a 3rd country in 1994. It has been renewed and expanded in the meantime. Similarly, 
a formal Memorandum of Understanding concerning ICT co-operation in particular has been signed 
between the EU and Singapore in 2009. At the level of government policies, both countries have 
strong dedicated policies to foster research and technological development, but also ICT in general. 
For both, there are policies in place targeting international collaboration in RTD. 

3.2.1 Policies Toward Cooperation in Science and Technology in Singapore 

SingaǇƻǊŜ ƛǎ ŎƻƴǎƛŘŜǊŜŘ άǘƘŜ Ƴƻǎǘ ǎǳŎŎŜǎǎŦǳƭ ǎŎƛŜƴŎŜΣ ǘŜŎƘƴƻƭƻƎȅ ŀƴŘ ƛƴƴƻǾŀǘƛƻƴ ǎȅǎǘŜƳ ƛƴ ώ{ƻǳǘƘ 
9ŀǎǘ !ǎƛŀϐΦέ όbƻǾƛǎŎŀǇŜ нллфύΦ ¢Ƙƛǎ ƛǎ ŀǘǘǊƛōǳǘŜŘ ǘƻ ǎǘǊƻƴƎ ŀƴŘ ŘŜŘƛŎŀǘŜŘ ǇƻƭƛŎƛŜǎ ǘƘŀǘ ŀƛƳ ǘƻ ŜǎǘŀōƭƛǎƘ 
Singapore as a science and technology (S&T) hub in the region. Recently, the Ministry of Trade and 
Industry has drawn up a Science and Technology 2010 Plan that identified several key goals for 
Singapore S&T including: more resources R&D, a focus on selected areas of economic importance, 
and a proper balance of investigator-led and mission-oriented research as well as the 
encouragement of more private-sector R&D. In particular, academic-based international RTD 
collaboration forms a key strategic objective toward achieving this mission, 

With respect to EU-Singapore ICT RTD collaboration, it leverages long-standing cooperation in many 
areas of policy-making and historical affiliations between European countries and Singapore. 

3.2.2 Data for Cooperation Policies in Singapore 

To gain a thorough understanding of cooperation policies between the EU and Singapore in the area 
of ICT RTD, we attempted to gather both primary and secondary data from each of the 27 EU 
member countries and relevant Singapore ministries and statutory boards and RCEs.  

3.2.2.1 Singapore Government Ministries and Statutory Boards 

In particular, the Europe Division of the Ministry of Trade and Industry, and the International 
Operations (Europe) Group and Infocomm and Media Division of International Enterprise Singapore 
(IE) were very helpful in providing us with a general understanding of cooperation policies, including 
ICT-related agreements under the auspices of Free Trade Agreements (FTA), such as the Singapore-
European Free Trade Association7 (ESFTA) that is in force, as well as ongoing negotiations with the EU 
as a bloc. The EU-Singapore ICT MOU signed in 2009 represents a step toward achieving a 
comprehensive FTA. To further assist us, they put us in contact with a number of liaisons at the 
European embassies and consulate offices. 

                                                        
7
 The European Free Trade Association (EFTA) is a free trade area comprising of Switzerland, Iceland, Liechtenstein and 
bƻǊǿŀȅΦ 9C¢!Ωǎ ǘǊŀŘŜ ŀƎǊŜŜƳŜƴǘ ǿƛǘƘ {ƛƴƎŀǇƻǊŜ ό9{C¢!ύ ŎŀƳŜ ƛƴǘƻ ŦƻǊŎŜ ƛƴ WŀƴǳŀǊȅ мΣ нллоΣ ŀƴŘ ƛǎ ŎǳǊǊŜƴǘƭȅ {ƛƴƎŀǇƻǊŜΩǎ 
only free trade agreement with Europe. 
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3.2.2.2 European Embassies and Consulate Offices  

The European embassies and consulate offices in Singapore was a good resource from which to 
identify ongoing bilateral agreements in S&T. Recognizing the long-term benefits of a strong S&T 
collaboration between the EU and Singapore, liaison  staff were very keen in helping us achieve our 
goals in the SECAS project. In one instance, building on the SECAS relationship, the officer-in-charge 
of science and innovation from the British High Commission visited SECAS partner, Singapore 
Management UnivŜǊǎƛǘȅΩǎ LƴǎǘƛǘǳǘŜ ƻŦ ƭƴƴƻǾŀǘƛƻƴ ŀƴŘ 9ƴǘǊŜǇǊŜƴŜǳǊǎƘƛǇ ό{a¦ύ ƻƴ ǎŜǾŜǊŀƭ ƻŎŎŀǎƛƻƴǎ 
to explore further opportunities for promoting S&T collaboration between the two countries.  

In addition, many embassies in Singapore maintain a comprehensive online portal.  For instance, the 
CǊŜƴŎƘ 9ƳōŀǎǎȅΩǎ ²Ŝō ǎƛǘŜ contains many aspects of the bilateral relations with Singapore, including, 
in particular, latest developments in Science and Technology cooperation between French and 
Singapore research institutes, such as existing research collaborations, calls for proposals, research 
positions and sources of financial support. We also made use of the Singapore National Library 

.ƻŀǊŘΩǎ ƻƴƭƛƴŜ ƴŜǿǎǇŀǇŜǊ ŀǊŎƘƛǾŜ ǎŜǊǾƛŎŜ and researched the press releases of the RCEs½NUS, NTU 
and A*STAR to supplement our efforts. 

3.2.2.3 EU Delegation to Singapore 

We also contacted and engaged in discussions with the EU Delegation to Singapore. We gained 
insight into the current state of affairs in European foreign direct investment in Singapore, in 
particular in the ICT industry, as well as understanding of the mission, strategic objectives and 
programs. Two distinctive platforms are the Erasmus Mundus program and the Euraxess Links 
project. Erasmus Mundus supports the establishment of strategic partnerships between universities 
from Europe and non-EU countries, such as through scholarships for study, research and teaching. 

Euraxess centers about an integrated database that aims to bring together researchers½academic 

and industry½across all areas of S&T from Europe and Singapore in collaboration. 

3.2.2.4 Other Singapore Organizations Involved in EU Initiatives 

We also contacted the EU Center that is hosted at the NUS campus and cooperated with the local 
partner of the other FP7 project, EU-ASEAN Cooperation (SEACOOP) in order to tap onto the RTD 
collaboration eco-system available in Singapore, especially as it pertains to ICT policy agreements for 
our analysis. 

The EU Center in Singapore was established as a joint partnership between NUS and NTU, and with 
financial support from the European Commission in 2008. Working with different partners, it aims to 
ǊŀƛǎŜ ǘƘŜ ŀǿŀǊŜƴŜǎǎ ƻŦ 9¦Ωǎ relationship with Singapore and region through various events, research 
and policy briefs. A prime example ƻŦ ǘƘŜ ŎŜƴǘŜǊΩǎ ǇǊƻƎǊŀƳǎ is the administration of research grants 
and awards that targets EU-focused research that addresses, among other issues, policy challenges 
and opportunities facing the EU with relevance and/or implications for Singapore and East Asia. 

SEACOOP is an initiative that aims to strengthen cooperation on ICT RTD between Europe and the 
Association of Southeast Asian Nations (ASEAN) countries as a bloc, and which focuses on developing 
policy synergies through dialogue, and promotion, dissemination and awareness-raising activities. 
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3.2.3 Highlights of EU-Singapore Bilateral ICT RTD Agreements 

Examples of EU member countries that have established bilateral agreements with Singapore or set 
up local S&T outfits in Singapore include: Germany, France, Finland, Hungary, the Netherlands and 
Italy. These bilateral agreements are important collaboration drivers in Singapore, and translate into 
active collaborations between European universities and research institutions with the RCEs in 
Singapore.  A detailed description of each agreement can be referenced from the άw¢5 /ƻƻǇŜǊŀǘƛƻƴ 
tƻƭƛŎȅ !ƴŀƭȅǎƛǎέ (SECAS D2.1). We present some highlights here. 

Notably, France-Singapore RTD cooperation is strong across a range of ICT domains. For example, the 
joint establishment of the Image & Pervasive Access Lab (IPAL) in 1998 that is based in Singapore 
facilitated long-standing collaborations among the French National Center for Scientific Research 
(CNRS), the University Joseph Fourier, NUS and A*STAR among other partners. The current state of 
RTD at IPAL focuses on medical imaging and ambient intelligence. More recently, in 2009, an 
ŀƎǊŜŜƳŜƴǘ ǿŀǎ ǎƛƎƴŜŘ ōŜǘǿŜŜƴ aǎΦ ±ŀƭŞǊƛŜ tŞŎǊŜǎǎŜΣ CǊŀƴŎŜΩǎ aƛƴƛǎǘŜǊ ŦƻǊ IƛƎƘŜǊ 9ŘǳŎŀǘƛƻƴ ϧ 
wŜǎŜŀǊŎƘ ŀƴŘ 5ǊΦ bƎ 9ƴƎ IŜƴΣ {ƛƴƎŀǇƻǊŜΩǎ aƛƴƛǎǘŜǊ ŦƻǊ 9ŘǳŎŀǘƛƻƴ ǘƻ ǎŜǘ ǳǇ ǘƘŜ /Lb¢w! ƭab in 

Singapore, bringing together researchers from academia½CNRS (France) and NTU (Singapore) as 

well as a major European electronic systems company½Thales to conduct cutting-edge RTD work in 
the nanotechnology.  

Another prominent example is the Fraunhofer IDM Center, a Germany-Singapore ICT RTD 
cooperative agreement. In 2010, the Interactive Digital Media R&D Program Office (IDMPO) of the 
Media Development Authority of Singapore (MDA) signed an agreement with the Fraunhofer-

Gesellschaft (Fraunhofer IGD)½EǳǊƻǇŜΩǎ ƭŀǊƎŜǎǘ ŀƴŘ ƭŜŀŘƛƴƎ ōƻŘȅ ŦƻǊ ŀǇǇƭƛŜŘ ǊŜǎŜŀǊŎƘ ƛƴ Ǿƛǎǳŀƭ 
computing to set up the Fraunhofer IDM Center at the NTU campus. Funded by the Singapore 
National Research Foundation (NRF), the center forms a part of the international network of IDM 
RTD institutions that Singapore is establishing, and which focuses on the promotion of applied 
research and commercialization of RTD innovations in the area of interactive digital media (IDM). 

We mapped out the ICT RTD cooperation policy agreements between each EU member country and 
Singapore in Section 4. Further, these existing bilateral collaborations described in the Cooperation 
Polices Report (SECAS D2.1) formed an important basis for our case interviews. 

 

3.2.4 Policies Toward Science and Technology Cooperation in Australia 

In 2010 the Australian Government announced their Innovation policy and {ŎƛŜƴŎŜ ŦƻǊ !ǳǎǘǊŀƭƛŀΩǎ 
Future with an $8 billion investment in research and innovation in 2011. International research 
collaboration is highlighted as a way to ensure Australian research achieves excellence and is also 
ǘǊŀƴǎŦŜǊǊŜŘ ƛƴǘƻ ƛƴŘǳǎǘǊȅΦ ¢ƘŜ !ǳǎǘǊŀƭƛŀƴ DƻǾŜǊƴƳŜƴǘΩǎ LƴƴƻǾŀǘƛƻƴ tƻƭƛŎȅ ƛŘŜƴǘƛŦƛŜǎ ƛƴŎǊŜŀǎƛƴƎ 
ŎƻƭƭŀōƻǊŀǘƛƻƴ ōŜǘǿŜŜƴ ǇǳōƭƛŎ ǊŜǎŜŀǊŎƘŜǊǎ ŀƴŘ ǇǊƛǾŀǘŜ ƛƴŘǳǎǘǊȅ ŀǎ ŀ ǇǊƛƻǊƛǘȅΦ .ǳƛƭŘƛƴƎ !ǳǎǘǊŀƭƛŀΩǎ 
research excellence is a Government policy priority. In 2011, the Australian Government will 
introduced the Excellence in Research for Australia that will internationally benchmark Australian 
excellence and impact in Australian universities. 
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3.2.5 Data for Cooperation Policies in Australia 

3.2.5.1 Australian Government Ministries and Statutory Boards 

Research collaboration between the European Union and Australia was formalised in 1994 with the 
Science & Technology Agreement - the first ever such agreement that the EU had concluded with a 
third country. The Agreement allows for European and Australian researchers to take part in each 
ƻǘƘŜǊΩǎ ǇǊƻƎǊŀƳǎ ǇǊƛƳŀǊƛƭȅ ƻƴ ŀ ǎŜƭŦ-funding basis. In 1997, the Agreement was further expanded to 
include all areas of research. 

The Australian Government supports international research projects and exchange through the 
Australian Research Council, the National Health and Medical Research Council (NHMRC) and the 
Department of Innovation, Industry, Science and Research (DIISR). 

The International Science Linkages (ISL) program ƛǎ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ !ǳǎǘǊŀƭƛŀƴ DƻǾŜǊƴƳŜƴǘΩǎ 5LL{w ǘƻ 
assist Australian researchers to increase their participation in international leading edge scientific 
research, to leverage access to international research funds, to raise the profile of Australian 
research, and to support the development of strategic alliances between Australian researchers and 
international researchers and industry.  The ISL is scheduled to end in spring 2011, however. 

The ARC National Competitive Grants Program (NCGP) funds researchers and research teams 
following independent and extensive competitive review by Australian and international experts. In 
early 2008 the Minister for Innovation, Industry, Science and Research, Senator Carr, announced the 
ARC would internationalise the NCGP funding scheme. Fellowship programs are open to international 
candidates and funding is provided for eligible organisations to promote collaboration, movement 
and networking between Australia based and overseas researchers. The ARC Linkage Scheme 
promotes national and international research partnerships between researchers and business, 
industry, community organisations and other publicly funded research agencies. 

The Forum for EuropeanςAustralian Science and Technology Cooperation (FEAST) is an organization 
established by the Australian Government and the European Union to highlight, promote, and 
facilitate research collaboration between their respective communities. Funding for FEAST is 
provided by the ISL Program and is expected to run until 2012. 

3.2.5.2 JSTCC 

The EU-Australia Partnership Framework was adopted on 29 October 2008. The Framework agrees to 
on-going collaboration in the fields of innovation, science and research; identifies long and medium 
term objectives; and outlines actions for immediate implementation. Australia and the EU agreed on 
a Roadmap to Enhance Science and Research Cooperation. 

Collaboration between the European Union and Australia in science and technology was further 
enhanced at the eleventh Joint Science and Technology Cooperation Committee (JSTCC) meeting 
hosted by the Australian Department of Innovation, Industry, Science and Research held in Sydney 
on 7-9 June 2010. The formal JSTCC meeting was preceded by six thematically focused workshops. A 
significant number of agreed actions were identified across all fields. It was agreed these actions will 
provide the basis for an updated Science and Technology Cooperation Roadmap, which will inform 
part of the regular review of the EU-Australia Partnership Framework. The JSTCC meeting ICT 
Thematic Workshop has become an effective forum to discuss barriers and opportunities with 
Australia-Europe ICT research collaboration. 

http://www.delaus.ec.europa.eu/scienceandtech/Science&TechnologyAgreement.htm
https://grants.innovation.gov.au/ISL/Pages/Home.aspx
http://www.arc.gov.au/ncgp/default.htm
http://www.feast.org/
http://www.delaus.ec.europa.eu/eu_and_australia/PartnershipFramework/index.htm
http://www.industry.gov.au/Section/science/Documents/Roadmap_final_2009-10.pdf
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3.2.5.3 Australian government policy on EU collaboration in ICT 

¢ƘŜ !ǳǎǘǊŀƭƛŀƴ DƻǾŜǊƴƳŜƴǘΩǎ Department of Innovation, Industry, Science and Research (DIISR) is 
primarily responsible for policy on international research collaboration. Through a suite of initiatives 
and funding programs, DISSR support Australian researchers to participate in leading-edge science 
with international partners. 

The Australian Research Council (ARC) has developed an international strategy in response to the 
increasing globalisation of research. The main objective of the strategy is to ensure Australia benefits 
from and makes a strong contribution to international research developments, partnerships, 
collaboration and policy. 

3.2.6 Highlights of EU-Australia Bilateral ICT RTD Agreements 

3.2.6.1 UK 

In ICT research collaboration Australia has close ties with the UK and almost one third of Australian 
Research Council funded ICT projects between 2001-2008 with European partners, are with the UK. 
These connections are generated by individual connections, largely as a result of the number of 
Australians who have lived studied or worked in Europe and vice-versa. 

3.2.6.2 France 

France and Australia have an Agreement on Scientific and Technological cooperation, signed in 
October 1988. The French-Australian Science & Technology (FAST) program facilitates research 
collaboration through travel grants administered through the ISL Program. 

The FEAST-France Network promotes exchange of information about Australian and French R&D 
opportunities for science and technology cooperation between the two countries. 

Coututelle grants are available for PhD students who have their doctoral studies supervised jointly by 
academics from an Australian University and French University.  Coututelle is possible in all French 
universities but only possible in some Australian universities. 

The Australian-French Association for Science and Technology (AFAS) assists in the exchange of 
knowledge and experience with French research and industry. 

3.2.6.3 Germany 

The main framework for Australian-German partnerships and collaborations is provided by the 
Australia-Germany Treaty on Science and Technology Cooperation, signed in 1976. The Australian 
Research Council also has a Memorandum of Understanding with its German counterpart, the 
Deutsche Forschungsgemeinschaft (DFG). 

The German Academic Exchange Service (DAAD) is a publicly funded independent organisation of 
higher education institutions in Germany. It provides scholarships and funds for post graduates from 
all countries around the world (including Australia) and for all disciplines. 

3.2.6.4 Italy 

Italy and Australia signed a Joint Declaration for Cooperation in Scientific Research and Technology in 
March 2002.  The declaration encourages cooperative activity in priority areas such as ICT. 

http://www.innovation.gov.au/
http://www.arc.gov.au/
http://www.ambafrance-au.org/france_australie/spip.php?article3393
http://www.afas.org.au/
http://www.daad.de/en/index.html
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3.3 ICT RTD Cooperation Success Stories 

In SECAS, we studied a set of 5-6 past ICT RTD cooperation success stories with the EU each for 
Singapore and Australia. These success stories were originally motivated as a tool for advertising the 
benefits of cooperation. However, the stories turned out to be a very useful source for gaining 
insights into strengths and weaknesses of different approaches to co-operation. Here, we summarize 
the main lessons learned.8 

 

3.3.1 Cooperation Success Stories from Singapore 

The cooperation success stories from Singapore investigate RTD collaboration processes in the 
contexts of: a European start-up company in Singapore; a local Singaporean small- and medium 
enterprise, two European multinational enterprise subsidiaries in Singapore and a joint European-
Singaporean research lab, and within specific ICT areas that have been identified as high priority for 
both the EU and Singapore:  

¶ Alioscopy  

o 3-D graphics; 

¶ Elixir Technology 

o business analytics;  

¶ Thales Technology Center 

o digital systems; 

¶ EADS Innovation Works 

o wireless applications for aerospace; 

¶ Image and Pervasive Access Lab (IPAL) 

o image processing and ambient intelligence.  

These examples provide insights into different challenges, such as organizational issues related to 
disintegration and reintegration. Overseas labs enjoy substantial autonomy but at the same time, 
there can be a feeling of being unconnected to the headquarters in terms of information. Also, 
regular turnover of foreign scientists can disrupt continuity in collaborative RTD work. 

                                                        
8
 For more details please refer tƻ ǘƘŜ ά{9/!{ ǊŜǇƻǊǘ ƻƴ ŎƻƻǇŜǊŀǘƛƻƴ ǎǳŎŎŜǎǎ ǎǘƻǊƛŜǎά ŀǾŀƛƭŀōƭŜ ŦǊƻƳ ǘƘŜ {9/!{ ƘƻƳŜ ǇŀƎŜ 

www.secas.eu.  

http://www.secas.eu/
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3.3.2 Data for Cooperation Success Stories from Singapore 

3.3.2.1 ICT RTD Cooperation Stakeholders in Singapore 

We mapped out the government bureaus and agencies, and other organizations in Singapore that 
had a stake in the development of a comprehensive framework for ICT RTD cooperation between the 
EU and Singapore. We contacted these organizations, including the Economic Development Board of 
Singapore (EDB), Infocomm Development Authority of Singapore (IDA), Media Development 
Authority of Singapore (MDA), as well as research and industry partners of SMU to help us identify 
and make introductions to organizations involved in EU-Singaporean RTD collaborations in stated ICT 
areas (priority areas discussed before). 

3.3.2.2 Sample Organizations 

Upon receiving formal approvals from the selected organizations to proceed with our SECAS inquiry, 
we set up face-to-face meetings with their respective management as well as research staff. We 
conducted multiple interviews with the selected organizations. We also requested for company 
records that would help supplement the information gathered from the interviews. 

3.3.2.3 Lessons Learned from Singapore 

In a unique way, each organization under study demonstrated practices that can help manage the 
complexities and inherent difficulties associated with cross-border collaboration. Some important 
implications to EU organizations involved in cross-border RTD include: 

¶ promoting mutual understanding by placing much emphasis on personnel exchanges; 

¶ developing close relationships with local government agencies; and 

¶ establishing a well-defined RTD process with explicit and unambiguous objectives and 
transparent and visible task assignment and progress tracking. 

Combined, the success stories indicate that the benefits derived from EU-Singapore ICT RTD far 
outweigh the costs of coordination and overall RTD cooperation. 

 






































