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Executive summary 
 

The OECD is currently undertaking a study on Centres of Excellence (CoE) under the Innovation, 

Higher Education and Research for Development (IHERD) project. CoE is a policy measure, applied 

by governments in many parts of the world in order to promote a robust research and innovation 

environment. This is achieved by encouraging institutional profiling and generating a critical mass 

of researchers. CoE initiatives are a flexible instrument and have been applied in several different 

ways and for different purposes, such as to promote basic research, innovation, social development 

and education. Because CoEs are often located in higher education institutions, these initiatives 

increasingly influence the management of institutions and academic careers.  

 

The study will develop and propose an analytical framework to provide guidance for policy-makers 

and research managers considering adopting CoEs as a tool for promoting capacity building and 

research excellence in prioritised areas in the context of developing countries. The analytical 

framework will be developed and tested on a mix of countries to ensure that a wide range of 

knowledge and experiences from different types of CoE schemes is taken into consideration. For 

example, one set of case studies, including this one, will look at Australia, Canada and Sweden, 

countries that have applied a wide range of CoE instruments over a long period of time. These 

studies will be able to provide insights into the contextual conditions, including policy and 

institutional requirements for setting up and managing CoEs in order that they best meet the 

intended policy objectives. A second set will look at emerging economies and developing countries, 

which have recently adopted the instrument, including South Africa and India. Another study will 

review the lessons learned from the European Commission’s initiative to support CoEs in new EU 

member countries under the 5th Framework Programme. A further study will look at the African 

Union´s initiatives to build up CoEs in Africa, as outlined in Africa's Science and Technology 

Consolidated Plan of Action. The case studies and the feedback on the analytical framework will be 

fed into a synthesis report. This will present conclusions on requirements at the policy and 

institutional levels for making CoEs a viable instrument for supporting the development of local 

research capacities, and to produce excellent research in key areas in developing countries. 

 

This case study assesses Australia’s long history of policy implementation linking research with 

social and economic priorities and the use of CoEs.  

 

Some of the most prominent CoE initiatives in Australia are co-funded by key Australian 

government research authorities namely: 

 

 Australian Research Council (ARC) 

 National Health and Medical Research Council (NHMRC),  

 Commonwealth Scientific and Industrial Research Organisation (CSIRO)  

 Department of Industry, Innovation, Science, Research and Tertiary Education (DIISRTE) 
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The Australian Research Council is a statutory independent body within the Australian Government 

providing advice on research matters and delivering policy and programmes. The first CoEs created 

in Australia were formed under a previous version of the ARC and are the origin of the current 

structure. The ARC has a very broad strategic orientation looking at basic research, strategic basic 

research and applied research in all fields of science, social sciences and humanities. It is focused on 

supporting and funding research activities of outstanding quality, mainly in the university setting. 

Some of the main instruments within the ARC are: 

 Discovery schemes looking at fundamental research 

 Linkage schemes targeting national and international partnerships between innovation 

actors 

 Research Centres – mainly CoEs. 

 

The ARC has had an impact in the following ways: 

 cross-institutional and international collaboration 

 critical mass in promising research areas 

 development of international networks and mobility 

 mentoring and training of researchers early in their careers. 

 

DIISRTE funds the Cooperative Research Centres programme which has the aim of encouraging 

research and development (R&D) collaboration between private and public sector research 

stakeholders and to serve as a vehicle for industry-focused innovation. The CRC scheme is based on 

four pillars: research, collaboration, education and application of outcomes. By helping to bridge 

the gap between enterprises and academic and research institutions, new collaborative public-

private partnerships were created and are seen as avenues to deploy improved mechanisms for the 

transfer of technology and people between industry and academia. Further impacts have been: 

 

 reference centres for supporting innovation in Australia 

 reinforced links between academia and industry 

 improved access to technical expertise and resources for small and medium-sized 

enterprises (SMEs) 

 reduced costs and risks for private organisations interested in investing in R&D spin-off 

companies. 

 application-based impacts 

 reduction of pressures on government budget 

 reduction of environmental impacts associated with industrial activity. 

 

The NHMRC is Australia’s single largest founder of health and medical research. Its main objective 

is to improve the health of Australians through research across all fields of medicine and to develop 

and maintain public and individual health standards. Objectives also include improving translation 

and implementation of health and medical research outputs. The NHMRC has achieved: 

 input into improved health policy making 

 modernisation of health systems 
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 improved health research targeted at Indigenous groups in Australia 

 improved career transitions for the medical workforce and greater capacity in the health 

research workforce. 

 

The final agency is the CSIRO, Australia’s largest non-university publicly funded research agency. 

CSIRO has a Flagship initiative which targets the following areas: 

 energy 

 food 

 health 

 light metals  

 oceans  

 water 

 climate 

 agriculture 

 manufacturing 

 mineral exploration. 

 

CSIRO’s mission as a research agency is to carry out scientific research that assists Australian 

industry and helps achieve broader national objectives. Furthermore, it is focused on the 

application or utilisation of the results of its research. The programme has achieved the following 

impacts: 

 sharing of federal research facilities with other publicly funded research organisations, 

universities and industry 

 numerous journal articles and patents 

 establishment of new companies based on CSIRO intellectual property 

 Flagships have influenced policy and investment decisions by government. 
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Acronyms and abbreviations 
 
AC Advisory committee 
ARC Australian Research Council 
ARGC Australian Research Grants Committee 
CCRE Centres of Clinical Research Excellence  
CEO Chief executive officer 
CI Chief Investigator 
CoE Centres of Excellence 
CRC Cooperative Research Centres 
CRE Centres of Research Excellence 
CTEC Commonwealth Tertiary Education Commission 
CSIRO Commonwealth Scientific and Industrial Research Organisation 
DIISRTE Department of Industry, Innovation, Climate Change, Science, Research and Tertiary 

Education 
EoI Expression of interest 
IP Intellectual property 
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NHMRC National Health and Medical Research Council 
NHPA National Health Priority Areas 
NIS National Innovation System 
NRP National Research Priorities 
PFRA Publicly Funded Research Agencies 
PMF Performance Measurement Framework 
PPF Portfolio Performance Framework 
R&D Research and development 
ROI Return on investment 
S&T Science and technology 
STEM Science, Technology, Engineering, and Mathematics 
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VET Vocational education and training 
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1. Introduction 

Australia, with its strong public sector research organisations, has a track record of policy 

implementation linking research with social and economic priorities. For this reason, the country 

has longstanding experience in running Centres of Excellence (CoE) in research. The first CoE 

configurations were introduced in the early 1980s and have been evolving ever since, due to the 

results achieved and the dialogue underpinning its determination of national research priorities. In 

Australia, the term “Centres of Excellence” is used to describe a number of different types of 

institutional arrangements, with different strategic approaches, sources of funding and expected 

outcomes. In general, CoEs in Australia are understood to be collaborative research instruments 

that join capacities from different institutions (public and private) to pursue predefined strategic 

goals usually related to capacity building or socio-economic impact. Such centres are usually 

fostered and funded by the federal government. 

Since the beginning of the 20th century, Australian university-based research has been 

complemented by the government's Publicly Funded Research Agencies (PFRA). These research 

organisations are now responsible for an important share of all research performed in the country, 

including long-term basic, strategic and applied research across many priority areas for the 

government and the economy. The PFRA are different in their strategic orientation and scope but 

what they all have in common is that they focus on research areas which are unlikely to be funded 

by the private sector due to commercial uncertainty. Over the past decade, major public research 

funding agencies have allocated substantial resources for CoE initiatives.  

Australian CoE schemes are generally funded for seven to ten years through a grant which requires 

the research institutions to provide match funding.  

The CoE funding schemes selected for this study are representative of the Australian experience as 

they are in line with the components of the CoE concept as explored in Hellström (2011; CRC 

Association, n.d.). Moreover, these schemes support the three types of research: basic research 

(theoretical and experimental work undertaken to acquire new knowledge), strategic basic 

research (theoretical and experimental work undertaken to acquire new knowledge targeted at 

specific areas that are expected to lead to useful discoveries) and finally applied research (original 

work intended to acquire new knowledge with a specific application in view). 

The initiatives are funded by four key Australian government research authorities: the Australian 

Research Council (ARC), the Department of Industry, Innovation, Science, Research and Tertiary 

Education (DIISRTE), the National Health and Medical Research Council (NHMRC), and the 

Commonwealth Scientific and Industrial Research Organisation (CSIRO).  
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Table 1. Featured case studies 

 

Government funding organisation CoE initiative CoE acronym 

or 

abbreviation 

ARC  

Australian Research Council Centres of Excellence CoE 

DIISRTE 

Department of Industry, Innovation, 

Science, Research and Tertiary 

Education 

Cooperative Research Centres CRC 

NHMRC  

National Health and Medical Research 

Council 

Centres of Research Excellence CRE 

CSIRO 

Commonwealth Scientific and 

Industrial Research Organisation 

National Research Flagship Programme Flagships 

 

Table 2. Approximate timeline for the selected CoE initiatives 

 

Funding Agency 1980 1990 2000 2012 

ARC  Special Research Centres 

Key Centres of Teaching 

Centres of Excellence 

CRC  Cooperative Research Centres 

NHMRC   Centres of 

Clinical 

Research 

Excellence  

Centres of Research 

Excellence 

CSIRO    Flagships 
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Australian Research Council  

The Australian Research Council (ARC) is a statutory independent body within the Australian 

Government providing advice on research matters and delivering policy and programmes. The ARC 

manages the National Competitive Grants Programme which encompasses the main funding 

instruments available to Australian researchers. The ARC supports basic and applied research and 

research training in all fields, with the exception of clinical medicine and dentistry which are under 

the scope of the NHMRC (ARC 2013).  

The ARC is directly descended from the Commonwealth Universities Research Grants Committee 

(later known as the Australian Research Grants Committee or ARGC), established in 1946. Initially, 

this Committee had responsibility for advising on the allocation of Commonwealth research funds. 

When the Commonwealth assumed full responsibility for funding higher education, the 

Commonwealth Tertiary Education Commission (CTEC) was created to oversee funding allocations 

to Universities. In 1988 the ARC inherited responsibilities and research schemes previously 

administered by both the ARGC and CTEC. In 1982, CTEC had initiated the Special Research Centres 

programme (creating ten centres of excellence in higher education institutions) and Key Centres of 

Teaching and Research. These programmes were the first CoEs created in Australia and are the 

origins of the current structure (ARC 2012).  

Strategic orientation and partnerships 

The ARC has a very broad strategic orientation, funding research in all fields of science, social 

sciences and humanities. As a national funding agency, it is preoccupied with supporting and 

funding research activities of outstanding quality, mainly in a university setting. The ARC 

encourages co-operation between researchers and industry, government, community organisations 

and the international community, setting it apart from traditional research schemes. Some of the 

main instruments are Discovery schemes (fundamental research), Linkage schemes (national and 

international partnerships between innovation actors) and Research Centres (mainly CoEs) 

targeted at areas considered to be a national priority. The ARC also provides substantial funding for 

fellowships, conferences, infrastructure and equipment. 

 

Cooperative Research Centres  

The Cooperative Research Centres programme (CRC) is not implemented by an independent 

governmental agency but directly overseen by the Federal Government Department of Industry, 

Innovation, Climate Change, Science, Research and Tertiary Education (DIISRTE). The CRC 

programme is considered to be an iconic CoE programme and an inspirational model that has been 

reproduced in other countries. It was created in 1990 with the aim of encouraging R&D 

collaboration between private and public-sector research bodies and to serve as a vehicle for 

industry-focused innovation. Sixteen selections round have taken place until February 2013.. The 

scheme has matured and become more sophisticated over time allowing participants to fully 

understand and better harness the instrument (CRC 2013)(Allen Consulting Group, 2012).  
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Since the 1980s the Australian government has introduced a series of policy measures (such as 

competitive grants and tax concessions to support industry-based R&D) to increase links between 

key actors in the innovation system (OECD, 2004). CRCs came into existence as a science and 

innovation policy instrument to respond to a strong perception that Australia suffered from weak 

industry-researcher links, together with poor levels of translation of research results into society. 

By helping to bridge the gap between enterprises and academic and research institutions, it has 

created new collaborative public-private partnerships, which are seen as mechanisms to improve 

the transfer of technology and people between industry and academia. 

Strategic orientation and partnerships 

Since its conception, the CRC scheme has been based on four pillars: research, collaboration, 

education and application of outcomes. Its initial strategic aim was to promote a change in terms of 

research culture. CRC is a long-term collaborative venture involving research performers and 

research users. 

On average, a CRC lasts for seven years and involves approximately fifteen participating institutions 

represented by around 50 staff members. A total of AUD 925.9 million (EUR 646.2 million) was 

provided to CRCs between 2006-07 and 2010-11. 

 

National Health and Medical Research Council  

The National Health and Medical Research Council (NHMRC) is Australia's single largest funder of 

health and medical research. Its main mission is to improve the health of Australians through 

research across all fields of medicine. The NHMRC’s chief executive officer (CEO) is directly 

accountable to the Minister for Health and, with advice from the internal governing council, is 

responsible for developing a strategic plan that includes an assessment of major national health 

issues and how NHMRC intends to address them (NHMRC 2013). 

NHMRC was created in 1937 and is a successor of the Federal Health Council which was established 

in 1926. It traditionally manages funds that are allocated to health and medical research grants. 

Since 2006 the NHMRC has been an independent statutory agency. 

Strategic orientation and partnerships 

The NHMRC is charged with promoting the development and maintenance of public and individual 

health standards. Thus, it acts as an expert advisory body and a research funding agency. NHMRC is 

in a key position allowing it to draw upon the resources of the entire health system.  

NHMRC strategic objectives include the need for better translation and implementation of health 

and medical research outputs. In order to pursue this objective, new funding schemes for 

multidisciplinary partnerships were designed to contribute to the translation of research findings 

into improved policy and practice. 
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The Commonwealth Scientific and Industrial Research Organisation  

The Commonwealth Scientific and Industrial Research Organisation (CSIRO) is Australia’s largest 

non-university publicly-funded research agency and is also one of the largest and broadest-ranging 

scientific organisations in the world. The organisation has grown from 41 researchers in 1926 to 6 

500 staff members located across 57 sites throughout Australia and overseas. It also stands within 

the top 1% of world scientific institutions in 13 of 22 research fields and has had approximately 3 

500 patents granted worldwide. CSIRO is considered a role model within the Australian innovation 

system for its successful approach to priority setting and performance management (CSIRO, 2012). 

CSIRO undertakes research — basic, strategic and applied — in a host of disciplinary fields that 

would not normally be undertaken by universities or industry. CSIRO’s governance and activities 

are guided by the Science and Industry Research Act (SIRA, 1949). 

 
In 1916 the Australian Government created a Science and Industry Advisory Council which was the 

first step towards the aim to create a national laboratory. This led to the establishment of the 

Council for Scientific and Industrial Research (CSIR) in 1926. Its mandate was to perform scientific 

research to assist Australian industrial needs, mostly primary industries like farming, mining and 

manufacturing. During World War II the Council conducted defence research and later expanded its 

research to more sophisticated areas such as materials, atmospheric physics and land resources. 

Upon the end of the Second World War, CSIR was renamed CSIRO and discontinued any defence or 

classified projects. Since 1950 CSIRO has expanded further and now covers primary, secondary and 

tertiary industrial research areas.  

Strategic orientation and partnerships 

CSIRO’s mission as a research agency is to carry out scientific research that assists Australian 

industry and helps achieve broader national objectives. Furthermore, CSIRO is focused on the 

application or utilisation of the results of its research. Thus, in order to deliver great science and 

innovative solutions to industry, society and the environment, CSIRO increasingly concentrates on 

the National Research Flagships programme, a type of CoE based on long-term strategic research 

allocation with a great emphasis on impact and adoption. 

CSIRO targets the following broad areas with its Flagship initiative (CSIRO, 2013): 

 energy 

 food 

 health 

 light metals 

 oceans 

 water 

 climate 

 agriculture 

 manufacturing 
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 mineral exploration 

Flagship research priorities are aligned with the National Research Priorities (NRP) (ARC, n.d.). 

Although CSIRO relies heavily on its own vast pool of human resources to conduct its research 

activities, each Flagship normally involves a collaboration between Australian and international 

scientists, other research institutions, commercial companies and independent CSIRO flagships. The 

Flagship Collaboration Fund was also created with the aim to foster further collaboration with 

external parties, primarily Australian universities (CSIRO, 2011). 
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2. Case 1: ARC Centres of Excellence (CoE) 

The Australian Research Council (ARC) introduced its first Centres of Excellence in 1982 with the 

Key Centres for Teaching and Research (funding finished in 2004) and the Special Research Centres 

(funding for the last cohort finished in 2008). Special Research Centres were established to fund 

research of outstanding quality that had the potential to contribute to national development. They 

were funded for a maximum period of nine years with annual funding ranging from AUD 600 000 to 

AUD 1 million (approximately EUR 420 000 to EUR 700 000) per centre. Key Centres of Teaching 

and Research were aimed at promoting teaching and research excellence in higher education 

institutions. Priority was also given to national development and a core aspect of these centres was 

the collaboration with industry and other user groups. Key Centres were funded for six years with 

annual funding ranging from AUD 350 000 to AUD 450 000 (EUR 250 000 to EUR 320 000) per 

centre (Allen Consulting Group, 2003).  

Since 2003 the ARC Centres of Excellence (CoE) scheme replaced and extended those two earlier 

schemes. The scheme is implemented within the framework of the ARC National Competitive 

Grants Programme, the main national funding framework for R&D. CoEs are funded on the basis of 

research excellence and their potential to contribute to the economic, social and cultural 

developmental priorities of Australia. The minimum level of ARC funding for an ARC Centre of 

Excellence is $1 million per calendar year. The maximum level of ARC funding for an ARC Centre 

of Excellence is $4 million per calendar year (ARC, 2013). 

ARC Centres of Excellence foster a high level of collaboration between universities and other 

organisations, both in Australia and overseas. This collaboration is intended to concentrate the 

complementary research resources of universities, publicly funded research organisations and 

other research bodies, and to support research by governments and businesses in all fields, with 

the exception of medical and dental research, which are under the scope of the NHMRC. 

 

Strategic orientation 

ARC CoEs were envisaged as building scale and providing focus for research in areas of national 

priority. They are intended to attract researchers of high international standing from Australia and 

abroad, facilitate links with other research and industry organisations, and actively support the 

education and training of the next generation of researchers. 

ARC CoEs support all types of research, including pure basic research, strategic basic research 

expected to lead to useful discoveries, and applied research. 

The current strategic objectives of CoEs set by the ARC are: 

 To undertake highly innovative and potentially transformational research that aims to 

achieve international standing in the fields of research undertaken and leads to a significant 

advancement of capabilities and knowledge. 
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 To link existing Australian research strengths and build critical mass with new capacity for 

interdisciplinary, collaborative approaches to address the most challenging and significant 

research problems. 

 To develop relationships and build new networks with major national and international 

centres and research programmes to help strengthen research, achieve global 

competitiveness and gain recognition for Australian research. 

 To build Australia’s human capacity in a range of research areas by attracting and retaining 

researchers of high international standing as well as the most promising research students 

from within Australia and abroad. 

 To provide high-quality postgraduate and postdoctoral training environments for the next 

generation of researchers. 

 To offer Australian researchers opportunities to work on large-scale problems over longer 

periods of time. 

 To establish centres of such repute in the wider community that they will serve as points of 

interaction among higher education institutions, governments, industry and the private 

sector generally. 

  

Governance and organisation 

CoEs may be situated at a single site (commonly referred to as concentrated CoE), be comprised of 

networked nodes (distributed CoE), operate as a virtual centre or adopt any other approach to 

research management provided that it meets the eligibility criteria and funding rules. Each CoE 

must have a board, such as an advisory committee (AC) that offers broad representation of research 

and end-user communities. The AC provides advice to the CoE director and partner organisations 

regarding the research focus of the centre and on issues such as general structure and operating 

principles, intellectual property rights and commercialisation of research results. 

Funding under this scheme is provided to the designated Administering Organisation (not to 

researchers). Organisations which are eligible to apply as Administering Organisation of a CoE must 

be one of the Australian universities featuring in the Eligible Administering Organisations’ annex. 

Should the proposal be successful, this university will receive and administer the overall budget. 

Other organisations are denominated as collaborating organisations if they are eligible to apply for 

and receive ARC funding and partner organisations if they are not eligible but committed to 

contributing to the CoE activities. These organisations must demonstrate a significant co-location of 

resources (in-cash contributions that match or exceed the ARC grant) to the CoE implementation. 

Usually an ARC CoE is administered from within the existing academic, administrative and financial 

governance structures of the administering organisation. The centre director must be an employee 
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of the administering organisation and must take significant intellectual and strategic responsibility 

for the proposed centre. The director must work predominantly on the centre’s activities and if this 

commitment is no longer possible, the ARC reserves the right to propose a replacement to the 

Minister. The director is expected to attract smaller groups and individual researchers into a highly 

collaborative world-leading centre. They must also undertake advocacy and representational roles 

on behalf of the centre together with government and external organisations. 

The governance structures of most CoEs consist of an advisory board and a scientific management 

committee. The advisory board may be comprised of the deputy vice-chancellors (research) of the 

partner institutions and CEOs of the participating organisations. The board generally meets twice a 

year and provides strategic advice on the direction of the centre including the development of new 

partnerships or relationships. The scientific management committee is made up of the centre’s 

programme leaders and develops the centre’s research programme and manages high-level 

operational issues. 

ARC Centres of Excellence may be funded for up to seven years, subject to the availability of 

sufficient funding, changes to the existing regulatory framework, and continued satisfactory 

progress of the centre. 

 

Funding and evaluation mechanisms 

Funding under this scheme is provided to the designated administering organisation and not to 

researchers. Only Australian universities featured in the Eligible Administering Organisations list 

are eligible to apply. For the list, please refer to Appendix A within (ARC 2013). Should the proposal 

be successful, the university will receive and administer the overall budget.  

Proposals for the creation of new CoEs are assessed by a highly competitive two-stage process. 

Initially, interested institutions are invited to submit an expression of interest (EoI). EoIs are 

assessed on their proposed research programme and the quality of their research staff and director 

(investigators), according to the following criteria: 

Proposed research programme (50%)  

 the proposed research to be undertaken and its innovative nature 

 the researcher/institutional collaboration proposed, focusing on the integration of expertise 

and knowledge 

 the development of collaboration and critical mass in the research field 

 the goals of the proposed research programme. 
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Investigators (50%)  

 evidence of the performance, expertise, capacity and suitability of the director  

 evidence of the performance and expertise of senior researchers  

 capacity and suitability of senior researchers for proposed roles. 

Shortlisted applicants are then invited to provide full proposals that provide greater detail on the 

CoE project and how it is going to be put into operation. Full proposals are assessed against four 

dimensions of equal importance for the final merit ranking: 

Research programme 

 The ability of the proposed research programme to address the strategic objectives set for 

the CoE.  

 Whether it has a sound and cohesive research programme that assembles the adopted 

conceptual framework, human resources, methods, management structures, budget and 

risk mitigation strategies.  

 Whether the centre has the potential to achieve international standing. 

Investigators 

 The organisation’s track record and evidence of past performance that could contribute to 

the achievement of the desired outcomes.  

 The commitment of main investigators to the operation of the CoE. 

Governance, leadership and mentoring 

 The adequacy and quality of proposed structures and the level of responsibility of key staff.  

 The quality of the financial systems and strategic planning to be deployed.  

 The leadership potential of the centre director.  

 The appropriateness of the performance measures to be used for the centre.  

 The proposed avenues for graduate student training and professional outreach initiatives. 

Outcomes and linkages 

 Analysis of the support and commitment of resources by partner organisations.  
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 The participation of end users and partners in strategic research planning and governance 

structures.  

 Knowledge transfer and application strategies.  

 Ownership and exploitation arrangements.  

 The potential contribution to national research and innovation priorities.  

 Whether there are provisions to further develop national and international links with other 

organisations. 

The funding for an ARC Centre of Excellence ranges from AUD 1 million to AUD 4 million per 

calendar year (EUR 700 000 to EUR 2.8 million). To maximise the impact of ARC funding, applicants 

are required to obtain commitments of additional financial contributions from a variety of internal 

and external sources, including the applicant institution and CoE consortium members. The 2005 

ARC funding cycle amounted to AUD 89 million (EUR 62 million) while the CoE partners 

contributed AUD 46 million (EUR 32 million). 

The scheme only supports direct costs for research projects. The ARC reserves the right to 

determine which project costs meet this requirement. Eligible costs include:  

 

 salaries and employment costs for centre personnel who perform research or activities that 

support the research, excluding the director, chief investigators, or partner investigators 

 stipends for research students  

 equipment used for the research programme 

 maintenance and consumables  

 access to workshop services linked to the research programme  

 domestic and international travel costs for centre personnel where this is related to the 

research programme 

 domestic and international travel costs for visitors to the centre where this is related to the 

research programme or centre governance. 

The ARC does not provide funding for indirect costs, including basic facilities and equipment, 

organisational overheads or infrastructure costs. All parties in a proposal must accept the terms of 

the “Funding Agreement”, a binding document that defines the provisions under which funding are 

administered, reporting requirements and due dates. The first payment is made after all parties 

have signed. 

Reports are structured around key performance indicators (KPIs) common to all ARC CoEs. These 

indicators are complemented by centre-specific, ARC-approved KPIs which are developed within 

the first six months of operation. CoEs are required to provide annual financial and performance 

reports. 
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ARC Centres of Excellence also undergo a rigorous and comprehensive external performance 

review by the ARC in their fourth year of operation. Continuation of funding for the remaining three 

years of Centre operation depends on the outcome of this review. Once selected for funding, the CoE 

may only re-apply again for funds once the four-year review is satisfactorily completed.  

Ad hoc reviews may take place at any time and may be triggered by specific circumstances such as a 

change of director or upon the consortium requesting the current administering organisation to be 

changed.  

 

Capacity building and impact 

The ARC Centres of Excellence scheme is aimed at building critical mass in areas of research. The 

strategic aim is to fund hubs of expertise through which high-quality researchers maintain and 

develop Australia’s international standing in research areas of national priority. ARC CoEs are not 

required to engage with industrial partners, setting them apart from the other schemes discussed 

here. CoEs are not expected to make discoveries with commercial potential in the short or medium 

term, unless the CoE itself favours this path. The key measures used by the ARC to assess CoE 

capacity-building efforts are: research outputs (journal articles, citations, books and chapters), 

people (number of honours and postgraduate students recruited and graduated), collaborations 

(number of national and international working groups and networks, international visitors), end-

user links (such as commercialisation and consultancies delivered, government briefings, public 

awareness initiatives) and the level of cash contributions by participants. 

CoEs need to be hosted by universities. Universities report that these partnerships and their 

funding are crucial to establishing the critical mass required to address complex research issues, 

particularly those faced by the region where the university is located. For instance, the CoE for 

Coral Reef Studies is a partnership of local universities, research centres and the Great Barrier Reef 

Authority. Collectively, this centre represents the world’s largest concentration of coral reef 

scientists that produce key knowledge for the sustainable use and management of coral reefs, a key 

marine resource for Australia and several other countries world-wide. CoEs then can have a direct 

impact not only at the university level but at the regional level where the participating institutions 

are located. 

Postgraduate research students form a vital part of ARC CoEs. On average, each CoE involves 

around 200 research students in their activities. These students report strong benefits from their 

involvement in the CoE, its cross-disciplinary approach to research and the opportunity to build 

skills in an innovative setting. They are encouraged to travel between nodes and internationally, 

and to develop project management skills and they have the opportunity to co-author publications 

in high-ranked journals. Working groups composed of students are also formed. Students, under 

close supervision of a senior investigator, can also have responsibilities for research funding 

allocation and fundraising, gaining an opportunity to develop hands-on research management and 

grant application skills. To facilitate this, CoEs offer training courses in topics such as funding grant 
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preparation, publication and media awareness, and are very successful in attracting and training 

top quality students and postdoctoral researchers from Australia and abroad. 

Internationalisation is an intrinsic component of the CoEs. These centres attract a large number of 

international visitors, fellows and students. They have an important role in building international 

networks and exchanging knowledge on common issues. This is highlighted by the numerous 

international awards, prizes and fellowships awarded to CoE members. Due to their innovative 

character, CoEs are often invited to take part in international consortia and networks. These 

international linkages permit CoEs to generate additional income from external sources such as 

grants from international organisations or contracts from private companies. 

CoEs promote initiatives targeted at improving community education and outreach by offering 

customised activities to schools and producing educational materials that feed into their 

curriculums. Through this, they foster links and relationships with end users, industry, NGOs and 

government.  

The majority of CoEs oversee the provision of consultancy and training programmes for domestic 

and international organisations interested in their research topics as a form of outreach. They also 

provide input to government policy making. 
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3. Case 2: the Cooperative Research Centres programme 

The Cooperative Research Centres (CRC) programme supports end-user driven research 

collaborations to address challenges facing Australia, some of which are considered to be global. 

CRCs were created with two aims: to improve the economic and social impact of publicly-funded 

research, and to increase the level of R&D performed by the private sector. A further objective was 

to increase research co-ordination and boost synergies on priority areas. 

The Australian government has invested more than AUD 3.4 billion (EUR 2.4 billion) in the CRC 

programme since it started it in 1990. Since then, it has held 15 selection rounds, leading to the 

creation of 190 CRCs. It is one of the few programmes supporting long-term collaborative projects 

between universities and industry with a focus on research application. It is estimated that 85% of 

Australia's universities participate in CRCs (ERAWATCH, 2011).  

Close interaction between researchers and end users is a marked feature of the programme. 

Proposed solutions are expected to display an innovative character, high impact and be effectively 

deployed by end users. The plans for CRC activities must include research, education and training 

programmes, an engagement plan with small and medium-sized enterprises (SMEs) and utilisation 

strategies.  

The CRC Association (CRC Association, 2013) defines a CRC as: 

“A company formed through a collaboration of businesses and researchers. This includes private 

sector organisations (both large and small enterprises), industry associations, universities and 

government research agencies such as the Commonwealth Scientific and Industrial Research 

Organisation (CSIRO), and other end users. This team of collaborators undertakes research and 

development leading to utilitarian outcomes for public goods that have positive social and 

economic impacts.” 

CRCs are thus a significant component of the Australian national innovation system. They assemble 

multidisciplinary teams from across a diverse range of research providers (industry, academia, 

state government, consumers and industry associations). CRCs can act as a specialised one-stop-

shop for companies by meeting their technological or research needs and being able to share the 

risks (and returns) that are involved in the R&D process. 

 

Strategic orientation 

The scheme places no restriction on the fields of research and is open to all disciplines including 

humanities, arts and social sciences, and medical science and technology-related (S&T) research.  

When the programme first started selecting CRCs, priority setting was mostly bottom up and driven 

by the science. After feedback from the early programme assessments, more emphasis was placed 
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on demand-driven and public-interest priorities. Increasingly, the scheme considers the 

commercialisation of research outputs to be crucial. 

CRCs are characterised by the following features: 

 medium- to long-term end-user driven collaborative research 

 end-user focused training and education programmes (PhD education included) 

 global research and education engagement in co-investment arrangements 

 strategies that empower SME innovation and R&D capacity 

 utilisation strategies that promote the deployment of research outcomes by end-users. 

 As of 2012, Australia had 44 active CRCs operating across the following main categories:  

 agriculture, forestry and fishing (11) 

 manufacturing (5) 

 mining (4) 

 services (24) 

The “services” category is very diverse and incorporates CRCs in areas from “Antarctic climate and 

ecosystems” to “cancer therapeutics”. The participation of representatives from all industry and 

community sectors is encouraged by academics.  

 

Governance and organisation 

The Minister for Tertiary Education, Skills, Science and Research has the overall responsibility for 

the CRC Programme. The minister appoints an advisory committee, the CRC Committee, to advise 

on the selection and evaluation of centres and the conditions that apply to the provision of funds 

under the Programme. 

The CRC Committee consists of up to 14 members including an independent chair, 10 independent 

members appointed by the minister for a period of up to 5 years and 3 ex-officio members 

(representatives of other relevant governmental portfolios such as DIISRTE, ARC and NHMRC with 

the aim to ensure coordination). Committee members are chosen to provide a broad range of 

expertise relevant to the needs of the programme in research, education, utilisation, research 

management, industry and end users. Committee members are drawn from industry, research 

providers and government departments and agencies responsible for innovation and research. 

The CRC Committee is in charge of providing recommendations to the minister on: 
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 applications for CRC funding 

 performance, monitoring and review of individual CRC activities during their period of 

operation 

 the planning, monitoring and evaluation of the CRC programme. 

There are two legal arrangements possible for CRCs: they can be incorporated, meaning that the 

CRC is established as a separate legal entity generally limited by guarantee and tax exempt; or 

unincorporated joint ventures with one of the partner institutions (generally a university) 

providing the legal infrastructure and acting as the employer for CRC staff. In either case, it must 

employ a sound governance model. To assist in the design of this model, prospective CRCs are given 

a list of eight guiding principles adapted from the Corporate Governance Council. The Principles for 

CRC Governance have been developed to assist applicants for CRC funding, as well as existing CRCs, 

to understand the CRC Committee's expectations regarding good governance (CRC 2010). Key 

features are: 

 the creation of a CRC board reflecting a balance of skills and experiences 

 the definition of the roles of the board and senior executives 

 transparency in accountability to stakeholders through the disclosure of information and 

financial reporting 

 the need to recognise and manage risk 

 the importance of fair and reasonable rewards and remuneration. 

The CRC board must have an independent chair. The majority of board members must be 

independent of the CRC research participants. 

Dynamic governance structures and flexible implementation are vital for CRCs. Activities are 

managed with a view to maximising national benefits. If a centre does not achieve its goals, the CRC 

programme includes measures to terminate, redirect or accelerate projects, features not frequently 

found in other programmes.  

CRCs are expected to make an impact, and not just in terms of scientific publications, and are held 

accountable for delivery. Research management skills are very important to the operation of CRCs 

and are encouraged by means of extensive in-house training. 

As commercialisation is a key dimension of the programme, CRC consortia are free to determine the 

technical contributions of participants and agree on the future return from any income or access to 

intellectual property (IP) generated. 
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CRCs are able to continue to make use of their logo and name beyond the CRC grant period, subject 

to previous agreement with the department. 

 

Funding and evaluation mechanisms 

CRC selection rounds started on a bi-annual basis and now open every year. The minister has the 

power to call for applications at any time. Funding is provided for up to ten years and there is no 

predefined funding level for an individual CRC. Since 2008, the average budget has been AUD 3.7 

million per year. Centres receiving funds can apply for extra activities or funding extensions when 

nearing the end of the seven year funding period.  

Applicants must submit applications by pre-defined deadlines. To be competitive, an application 

must score highly in three main dimensions:  

Table 3. Selection criteria 

Selection criteria Assessed on the basis of: 

Research milestones, outputs, excellence and innovativeness 

Results utilisation strategy, IP arrangements, triple bottom line 

impact, relevance to end users, return on investment (ROI) 

Resources 

 

quality of leadership team, governance and management 

structures, participant contributions 

Applicants are required to provide full details of the proposed research, including tangible 

indicators such as milestones and outputs (CRC, 2012). These outputs, when implemented, must 

have the potential to deliver high economic, environmental and social benefits to Australia. 

Another important assessment criterion is the predicted use of CRC outputs and the relevant IP 

arrangements. The application must provide the expected results, improved goods, services or 

processes, in a viable time frame and the expected return on investment using the CRC Impact Tool 

(see below). 

“Essential Participants” in a CRC are those eligible organisations who can provide “essential 

support” (including cash or in-kind contributions) to its proposed CRC. Participants of current or 

former CRCs can participate in other CRCs. To be eligible for funding, a CRC consortium must 

include at least one Australian higher education institution and one Australian end user as essential 

participants. End users can be a person, organisation, industry or community capable of deploying 

research results produced by the future CRC with the aim of ensuring the delivery of economic, 

environmental and/or social benefits to the country.  



25 

 

Co-funding requirements define that partners must provide contributions that, in total, at least 

match the requested funding. Commitments by participants may be for part of or the entire funding 

period. All CRC participants must contribute cash or in-kind resources to the centre’s operation in 

the form of tied or untied contributions. Tied cash contributions are generally allocated to specific 

research programs that are of particular interest to the CRC partner, whereas untied cash 

contributions can be spent at the CRC’s discretion. 

Typically, most participants provide staff as their in-kind contribution. For the purpose of 

quantifying matched funding, the programme uses a nominal value for each staff profile (2013 

figures) (CRC, 2012): 

 programme leader/senior manager: AUD 420 000 

 key researcher/manager/project leader: AUD 280 000 

 researcher/professional: AUD 220 000 

 other support staff: AUD 180 000. 

Universities and other publicly funded research agencies are not required to contribute cash 

resources. 

The assessment process has two main stages. Applications go through an eligibility check that 

analyses the consortium composition, participants’ contributions, compliance with the selection 

criteria and possible priority areas. Successful participants are informed in writing if they are 

invited to the second stage which consists of a face-to-face interview with a panel composed of 

selected CRC Committee members and external experts. Further information may be required 

during or after this interview. Finally, the minister is provided with the results of the selection 

process and informs the final funding recipients. 

Grant payments are made through an initial advance payment of up to AUD 100 000 (EUR 70 000). 

Further payments are made quarterly on the basis of quarterly reporting requirements. Continued 

CRC funding is dependent on satisfactory progress towards existing agreed milestones, participant 

support to commitments and promised matched contributions. 

A Welcome Visit is traditionally performed shortly after a new CRC initiates its operation, during 

which time the CRC management team is introduced to the Departmental team in charge of 

overseeing its operation.  

In exceptional cases, a CRC may apply for an extension of funding up to 15 years. Extensions of 

funding are always subject to satisfactory outcomes of reviews undertaken by independent expert 

panels.  
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Funds are primarily intended to cover salaries for researchers and support staff, fellowships and 

student stipends, direct and indirect costs of research and capital items such as equipment, but 

must not be used to finance the construction of buildings and laboratories. 

Rigorous performance reviews are normally undertaken after four and eight years by an 

independent panel of experts. These reports are then used to develop new recommendations for 

the improvement of the programme. In some specific cases, the findings may lead to a revision of 

funding or the establishment of conditions for the continuity of funding. The minister has discretion 

to alter or terminate funding based on insufficient performance reviews. 

After the end of the funding period very few CRCs have been able to reach self-sufficiency. One 

exception was the CRC for Tissue Growth and Repair which ran from 1991 to 2002. After 

developing a successful plan for self-sufficiency and a commercial strategy, it is now a private 

company entitled TGR BioSciences. 

 

Capacity building and impact 

The “CRC Impact Tool” (CRC, 2011) was developed to support planning and assess performance 

throughout the life of a CRC. The tool aims to assess the potential impact of the proposed inputs and 

research programme and to serve as a chain model that provides a schematic outline from input to 

impact. It can serve, throughout the life of the CRC, as a tool for both strategic planning and 

performance assessment. The tool is used in different ways at different stages of the CRC life cycle. 

For example, at the proposal stage the tool is populated with estimates of projected data, whereas 

real and projected data are used to populate the framework towards the mid-term performance 

review.  

The impact Tool aims to identify the potential impact of a CRC research proposal by demonstrating 

the major required inputs, planned activities and the potential outputs to be produced. Five key 

outputs must be identified as well as key usages for such outputs and the broader impact on society 

enabled by such usages. The following graph permits a visualisation of the “input to impact chain”: 
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Figure 1. The CRC Impact Tool.  

Source: CRC, 2011 

Education and training 

The CRC programme aims to promote world-class research capacity and to foster graduate careers 

in non-academic settings. A core feature of the programme is that industrial partners are also 

responsible for the education and training of CRC postgraduate students (undertaking PhD, masters 

and other postgraduate programmes). Research students are also offered opportunities to work 

within teams composed of both researchers and industry experts. Graduates with CRC exposure 

combine theoretical and practical skills and are ready to undertake R&D activities in the industrial 

setting. Over the last ten years, 1 331 master degrees and 3 082 doctorates were awarded to 

research students involved in CRC activities, most of whom were recruited by CRC industrial 

partners (Allen Consulting Group, 2012). 

CRCs also have an impact in terms of VET (vocational education and training). For instance, many 

centres provide industry personnel with specialised formal training in new systems developed by 

the CRC. 



28 

 

R&D managers gain a unique set of skills by managing and integrating individuals from a range of 

disciplines and sectors. Many have been appointed to subsequent leadership positions in research-

based institutions after their time working with CRC. 

Economic impact  

The programme emphasises the commercialisation of research outcomes, a process that is guided 

by a specific framework for CRC research commercialisation. This framework supports decision-

making processes related to strategic IP approaches and commercial structures that best fit the 

technology developed and the regulatory system. 

In September 2012, a report on the impact of the CRC programme estimated that between 1991 

and 2017 CRC technologies, products and processes will have a direct value of almost 

AUD 14.5 billion (Allen Consulting Group, 2012). This study looked at nearly 120 past and current 

CRCs. Despite the emphasis on the commercialisation of R&D results, reports show that most of the 

quantifiable benefits, or economic returns, of CRCs are made through end-user application and not 

R&D commercialisation. This means that the returns through economic, environmental, health and 

social benefits generated through the application by industry or public sector end users of new or 

improved products/processes generated by CRC intellectual property, outstrip those of direct 

commercialisation of research results (Insight Economics 2006). Thus the translation of research 

outcomes, which was initially promoted from an economic point of view, has also incorporated 

social and environmental benefits. CRC self-generated income streams generally arise from 

licensing, spin-offs and from the provision of short educational courses. 

According to the Allen Consulting Group (2012), agriculture has been the biggest beneficiary of the 

CRC programme in Australia. The estimated economic impact on the sector is AUD 6.15 billion 

(EUR 4.33 billion) over 21 years. These figures imply that for each taxpayer dollar invested in CRCs, 

there has been a return of AUD 3.10. Part of these dividends comes from royalties from patent sales 

of CRC-licensed technologies and spin-off companies. However, the total benefits could be greater 

as this analysis did not include the social and environmental benefits of CRCs.  

CRCs contain mechanisms to tackle market failure, i.e. situations where the developed technology 

application is beyond the interest of the commercial partners. In such cases, the CRC is able to 

establish its own spin-off company or license.  

Thus, CRCs play an important role within the Australian context by bridging the gap between the 

sort of basic research funded by the ARC, and industry requirements for innovations that are ready 

to be commercialised.  

Various types of organisations have benefited from spillover effects of CRCs but particularly small 

and medium-sized enterprises (SMEs). SMEs partnering with CRCs have had the opportunity to 

access technical expertise and resources needed for their business. CRCs also improved SME staff 

capabilities and skills and reduced costs and risks associated with R&D activities. The ROI is 

substantial since for every dollar contributed by SMEs (in cash or in kind), over AUD 1.50 is 
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contributed by the programme and other partners. The risk-sharing is also attractive; SMEs not 

only have the chance to stay up-to-date with the latest technological developments but they are also 

capable of influencing the research agenda and the development of the technology they need. This 

is particularly valuable for SMEs with no in-house R&D capacity; through the CRC, they get access to 

a critical mass of R&D and learning and development opportunities for their personnel. 

Internationalisation 

CRCs are important vehicles for reinforcing international scientific collaboration. They form 

collaborative research teams with leading scientists from Australia and abroad. Foreign companies 

are also key CRC participants and introduce international good practices relevant to the Australian 

context. Institutions from more than 100 countries have taken part in CRCs since the programme 

was created. 

CRC also had an important effect and influence on the design of other CoE schemes in Australia. CoE 

schemes tend to have similar rationales (concentration of funds on strategic research areas, 

transdiciplinarity and building on synergies of different partner institutions) but they can address 

different priority areas or place emphasis on different aspects such as research excellence or future 

impact and adoption.  
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4. Case 3: NHMRC Centres of Research Excellence  

The National Health and Medical Research Council (NHMRC) has a number of collaborative funding 

instruments that comply with CoE features and aims (NHMRC 2012). Two of these initiatives are 

particularly relevant as they facilitate the establishment of partnerships among decision makers, 

policy makers, managers, clinicians and researchers and are ultimately aimed at knowledge 

translation to society. They are: 

 The Partnerships for Better Health initiative, which aims to improve the availability and 

quality of research evidence in order to better inform policy-making and strengthen the link 

between decision makers and researchers. This initiative is run through two instruments: 

Partnership Projects and Partnership Centres. Partnership Project research topics are 

defined through a bottom-up approach, initiated by researchers, and create opportunities 

for researchers and policy makers to explore issues applicable to the delivery, organisation, 

funding and access to health services. Partnership Centres have a broader focus and are 

driven by system needs. Each centre theme is pre-defined by the NHMRC and its partners 

prior to the acceptance of project proposals. 

 The Centres of Research Excellence Scheme (CRE) are long-term initiatives focused on the 

translation of research outcomes into policy/practice set up to enable collaborative 

research and capacity-building in three specific realms: clinical, public health, and health 

services.  

 The present Centre of Research Excellence (CRE) scheme replaced the former Centres of 
Clinical Research Excellence (CCRE) scheme and the Capacity Building Grants in Population 
Health and Health Services Research.  

Table 4. CRE key facts 

Year of creation CCRE: 2001, CRE: 2009 

Total funding per centre  up to AUD 2.5 million 

Typical implementation period 5 years 

Number of CREs 48 

 

Strategic orientation 

CREs were envisaged to be a vehicle to address the insufficient spread of health expertise 

throughout the country. Thus, a strategic driver of the scheme is to build capacity in areas of 

priority for the NHMRC while developing more effective connections between research and policy. 

To qualify for funding, proposals for new CREs must fall within one of the following spheres:  
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 clinical research 

 health services research 

 population health research. 

The CRE scheme was designed to foster the training of clinical researchers, support research with 

the potential to improve health care standards and ensure effective translation of research into 

clinical practice. New CRE proposals must observe and demonstrate future mechanisms to 

accomplish the following principles: 

 foster innovative, high-quality collaborative research 

 ensure they have mechanisms for the effective translation of research into policy or practice 

 build capacity in the health and medical workforce 

 facilitate opportunities for collaboration between research teams. 

In addition to these requirements, the CRE must carry out research in line with specific fields called 

Special Interest Areas. These areas are listed and reviewed periodically, and reflect the priorities 

for health research in Australia. The Special Interest Areas for CREs in 2012 were: 

 mental health 

 post-market surveillance of drugs and medical devices 

 electromagnetic energy 

 obesity policy 

 Indigenous health and wellbeing. 

In 2013, new special interest areas were released (NHMRC, 2013b): 

 electromagnetic energy;  

 Indigenous health and wellbeing. 

Priority setting 

There are three main avenues that heavily influence the NHMRC priority setting for CoEs: the 

National Health Priority Areas, NMHRC’s own priority areas and special ad hoc queries from 

relevant ministers concerning medical issues. 
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National Health Priority Areas 

Around 60% of NHMRC’s total grants budget goes to initiatives targeted at the National Health 

Priority Areas (NHPA). The NHPA is a list of diseases and conditions, identified by the Australian 

Government, that pose high social and financial cost to society (general areas being cancer, 

cardiovascular disease, diabetes, mental health, injury, obesity, arthritis and asthma). The aim is to 

achieve significant gains in health and productivity, particularly loss reductions through nationally 

co-ordinated action.  

NHMRC priorities 

Funding priorities are defined by NHMRC’s key governance bodies, namely, the Research 

Committee, other committees and the Council. They are in charge of defining the key research areas 

that will be given priority within all funding instruments, including CREs. Sometimes, these areas 

result from co-ordination with international agencies such as the World Health Organization 

(WHO). They also respond to the needs of the health and medical research in Australia. An Urgent 

Research Protocol has being designed to identify potential priority areas. The protocol ranks areas 

according to parameters such as:  

 Is there an immediate threat to public health? 

 Is there potential to spread? 

 Is there a risk to the population? 

 How unfamiliar is the disease? 

 How high is the morbidity or mortality? 

The priority-setting process for all NHMRC funding initiatives is also informed by public 

consultations and projects aimed at receiving input from various stakeholders such as consumer 

organisations (e.g. the National Council of Women, Association of Retirees, Breast Cancer Network 

and the Consumers Health Forum). These submissions are intermediated by the NHMRC thematic 

working groups. 

 

Governance and organisation 

A CRE may be a single physical entity or institute, or a geographically disparate network linking 

more than one institution. Centres are encouraged to collaborate with, and participate in, 

international research studies. 

Several roles are pre-defined within the CRE proposed research team. The chief investigator (CI) is 

the key actor responsible for completing and lodging the application. The CI has the overall 

responsibility for co-ordinating the administrative processes. Up to nine additional CIs can be 
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included in the research team. The principal CI must be based in Australia for the duration of the 

grant. If the proposal is selected, the applicant institution (known as the Administering Institution) 

will be responsible for the administration of the research funding.  

Successful CREs have to demonstrate a robust governance structure, but the precise arrangements 

are left to the discretion of the CIs. Some CREs are virtual organisations and others rely on existing 

governance structures and processes (such as hospitals). Most CREs create scientific advisory 

boards or committees that provide strategic guidance on research directions and activities and 

advice on translation of research into practice. Board members are senior researchers in the related 

fields, from Australia and abroad, who are not working within CRE activities. 

The NHMRC lists and registers the institutions eligible to apply for CRE funding as Administering 

Institutions. The NHMRC Administering Institution Policy (NHMRC, 2011) sets out the rules to 

determine whether an institution is eligible to administer Commonwealth government funding 

provided by the NHMRC. These may be Departments or agencies of the Commonwealth, State or 

Territory, universities or other institutions engaged in health and medical research such as 

institutes and hospitals. 

The dissemination of scientific results is considered a high priority for CREs particularly due to the 

investment made for the improvement of society’s wellbeing. Applicants are encouraged to 

disseminate results as widely as possible; however they have the freedom to decide on the most 

appropriate outlets, ranging from highly reputed journals to open repositories. 

 

Funding and evaluation mechanisms 

CREs have a standard duration of five years with funding of up to AUD 2.5 million for each centre 

(EUR 1.8 million). The NHMRC funds only the direct costs of the research project but funding can be 

combined with funds already held for such research regardless of the source. The review of the 

application considers the global time commitments of the proposed CRE CIs. Partners must provide 

cash or in-kind contributions and applicants are encouraged to search for additional funding from 

other sources. 

Grant funding is dispensed in periodic instalments paid to the administering institution upon the 

successful approval of its annual progress and financial reports. If an institution fails to submit 

satisfactory reports, funding is terminated and the NHMRC may determine that all or part of the 

funding must be repaid. 

Assessment is highly competitive. A call for applications is launched and remains open for three 

months. Applications are initially assessed against the basic criteria for the scheme. The co-

ordinators of shortlisted applications are then invited for an interview, after which they are ranked 

and referred to the NHMRC Research Committee and Council for appraisal. These boards then 

submit funding recommendations to the minister subject to the available budget.  
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Three Grant Review Panels review CRE applications. They consist of a chair, an NHMRC internal 

expert as deputy chair and panel members. The number of panel members varies according to the 

number of applications to be assessed. The assessment criteria include: the ability of the CRE to 

generate new knowledge that could lead to improved health outcomes, mechanisms to ensure the 

effective transfer of research outcomes into health policy and practice, and the opportunities to 

advance the training of new researchers and future leadership roles in research. 

Annual progress and financial reports are required. A final report and financial acquittal providing 

all the accountability requirements related to the expenditure of the grant are required within six 

months of the end of the funding period. If an institution fails to provide reports or is deemed 

unsatisfactory, payments may be suspended.  

Progress is tracked against the achievement of milestones and performance indicators based on the 

objectives stated in the application form. Reports need to provide updated timelines indicating any 

changes to estimates. In the case where milestones are not achieved or the direction of the research 

programme deviates from the initial plan, the report must include specific arguments justifying the 

failure to deliver or the new approach. Other performance measures and outcomes assessed are: 

publications, educational activities, collaborations with industry and receipt of external grants. 

Stakeholder satisfaction is a key priority for NHMRC-funded activities. It is considered critical that 

CREs achieve good working relationships with other actors in the medical field such as professional 

and scientific organisations, hospitals and health centres, governmental and non-governmental 

organisations, and community and interest groups.  

 

Capacity building and impact 

One of the main assessment criteria for CRE proposals is their ability to contribute to the 

development of the medical and health research workforce of the future. Applicants are required to 

demonstrate strategies to train new researchers by means of research practice, mentoring, career 

development and integration into senior teams. 

Within the Special Interest Areas for Centres of Research Excellence annex (please refer to NHMRC, 

2013b, Attachment A for details), applicants are provided with general guidelines about the aim to 

build capacity within specific research areas. These include the development of collaborative links, 

new systems or processes, reinforcement of research leadership skills, mentoring and career 

development opportunities that allow junior researchers to become independently competitive are 

promoted.  

CREs are required to ensure the effective transfer of research outcomes and present a plan for 

research translation, promotion of the centre’s activities to the wider community (including where 

appropriate for commercial gain) and the involvement of end users and the wider community in the 

planning, implementation and uptake of research activities. CREs focusing on indigenous 

populations have specific additional requirements and the grant application must also fulfil the 

Criteria for Health and Medical Research of Indigenous Australians guidelines (NHMRC, 2013c). In 
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order to assess impact, NHMRC created a Performance Measurement Framework (PMF) that aligns 

with its strategic plan. This framework is used to gather the outcomes of all NHMRC funded 

initiatives (NHMRC, 2004). 

Research developed within CREs has been transformed into new systems adopted by hospitals in 

Australia, generated intellectual property assets such as medical patents and informed the creation 

of new ethical standards applied to research and practice.  
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5. Case 4: CSIRO National Research Flagships  

CSIRO provides funding through the National Research Flagships scheme for the creation of large-

scale multidisciplinary research partnerships that harness world-class expertise to tackle 

Australia’s national priorities. Launched in 2003, the Flagships scheme is one of the largest 

scientific research endeavours ever undertaken in Australia with a total of AUD 2 billion invested 

(CSIRO, 2013). 

The Flagship programme eventually led a large-scale organisational change programme within 

CSIRO providing a solid structure for planning which incorporates performance management and 

reporting arrangements. The Flagship programme now represents a significant proportion of 

CSIRO’s research activities, receiving around 44% of its total budget. The programme commenced 

with three Flagships and has since grown to ten. 

Table 5. Research Flagships key facts 

Year of creation 2003 

Total funding per year  AUD 0.5 billion 

Typical implementation period Long term; not pre-defined. 

Number of Flagships 10 

 

Strategic orientation 

CSIRO established the Flagship programme to address major national challenges. Collaboration is a 

key pillar within the programme. In the search for effective solutions to complex current issues, 

multidisciplinary and international teams are formed to connect CSIRO researchers with partners 

from universities, other publicly-funded research and governmental agencies, and industry. The 

aim is to seize opportunities only attainable through national and global large-scale R&D/industry 

partnerships. As Flagships are strongly focused on impact and the adoption of research solutions to 

clearly identified goals, industry and end-user participation is crucial. One of the main expected 

outcomes is to generate pathways to apply research results in order to deliver economic, 

environmental and social benefits (CSIRO, 2006). 

Priority areas 

The Flagship programme comprises ten individual National Research Flagships. Individual 

Flagships are composed of CSIRO research capabilities combined with that from external partners. 

The overarching goals are framed around the National Research Priorities (NRP) which applies to 

all Australian Government funding. The current Flagships and their specific overarching goals are: 
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 Biosecurity Flagship: biosecurity threats and risks 

 Climate Adaptation: adapting to the impacts of climate change and variability 

 Energy Transformed: developing clean, affordable energy and transport technologies for a 

sustainable future 

 Food Futures: agrifood sector 

 Minerals Down Under: science and technology solutions to the Australian minerals industry 

 Future Manufacturing: developing cleaner advanced materials and manufacturing 

technologies 

 Preventative Health: improving the health and wellbeing of Australians, especially the 

aging population 

 Sustainable Agriculture: agricultural and forest industries and global food security 

 Water for a Healthy Country: sustainable management of water resources 

 Wealth from Oceans: social, environmental and economic wealth from Australia’s vast 

ocean territory 

 

Governance and organisation 

Impact and adoption are another two pillars of the Flagship scheme. For this reason, Flagships have 

to incorporate particular arrangements into their governance and management structures in order 

to closely monitor performance. CSIRO developed the Portfolio Performance Framework (PPF) 

which sets the operating environment for research activity conducted within flagships. PPF is 

structured according to the following levels of analysis: 

 Themes: major areas of research contributing to a Flagship goal. 

o Research streams: each theme is composed of a collection of related projects that 

address a particular aspect of a theme. 

 Projects: core units of research undertaken within each stream. 

The management and control framework of this CoE initiative is built around outcomes. Thus, all 

processes are focused on the scientific outputs generated and not on the scientific process itself. 

Themes and research streams set the key goals for the activities under their scope and are 

expressed in terms of outputs or outcomes. To track these outputs, CSIRO has developed a series of 

internal tools for enhancing Flagship management. There are annual performance goals, roadmaps 
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used to track progress within each Flagship and key performance indicators (KPIs) used in external 

reports to assess Flagship performance. Examples of KPIs are: evidence of growing economic, social, 

environmental and intangible benefits through the adoption of Flagship results, refereed 

publications, level of financial support by external partners and customer satisfaction. 

Despite all the mechanisms in place, external audit reports criticised some of the indicators as not 

being sufficiently tangible or precise for measuring impact, as they were not based on any metrics 

or milestones (ACIL Tasman, 2006; Productivity Commission, 2007). This feedback was one of the 

drivers behind the launch of the Impact 2020 project aimed at improving monitoring and 

measurement for better impact assessment of Flagship activities (Henderson & Russell, 2012). This 

CSIRO project is currently developing a framework based on the “Triple Bottom Line” (TBL) 

approach to better plan and capture future intended impact. TBL is an internationally recognised 

impact assessment framework that encompasses three dimensions: people, planet and profit. It 

aims to take into account the impact of Flagship research outcomes within the social and 

environmental spheres in addition to the traditional economic returns. In 2011–12, CSIRO 

commenced the process of developing a balanced scorecard to measure the Organisation’s 

performance in terms of financial, people, outputs and adoption of research to benchmark against 

its global peers. 

With the introduction of the Flagship programme in 2003, CSIRO transitioned into a matrix-based 

management model to facilitate multidisciplinary research and connections across various research 

divisions within CSIRO. The primary governance body is the Flagship Oversight Committee which 

has direct responsibility for managing the Flagship programme. Its role is to oversee programme 

governance and co-ordination in a way that is consistent with CSIRO aims.  

In terms of governance structures, the Flagship Oversight Committee is the primary governance 

body with direct responsibility for managing the Flagship Program. Its role is to oversee the 

program governance and coordination in a consistent way with CSIRO aims1.  

Flagships’ decision-making processes are largely based on criteria related to “relevance” and 

“impact”: 

 

 

 

 

 

                                                           

1  More information on Flagship Governance can be found on http://www.csiro.au/Portals/About-

CSIRO/How-we-work/Governance/Flagship-Advisory-Committees.aspx. 

http://www.csiro.au/Portals/About-CSIRO/How-we-work/Governance/Flagship-Advisory-Committees.aspx
http://www.csiro.au/Portals/About-CSIRO/How-we-work/Governance/Flagship-Advisory-Committees.aspx
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Table 6. Flagship decision-making processes 

  
Prioritisation Judgement 

Relevance  Value of R&D 

 Size of Area 
(industry/market 
size, growth rate, 
employment, 
export) 

 Benefit to 
Australia (social, 
economic, 
environmental) 

 Fit with CSIRO 
role versus other 
members of NIS 

 Responsive to 
National Research 
Priorities 

 Relevance of R&D  

 Significant 
achievable benefits 
for Australia 
(industry/ 
community) 

 Aligned with NRP or 
stated government 
or industry priority 
area 

 Delivery of science 
and technology is 
key to outcome 

 

 Builds important 
capability in 
CSIRO with 
broad 
applicability 
(including 
intellectual 
assets or  IP) 

 Results in 
valuable 
additional 
benefits (eg. 
reputational 
enhancement, 
Australian global 
positioning) 

 Top leadership 
commitment 

 Aligned with 
CSIRO strategy 
(CSIRO role in 
National 
Innovation 
System) 

Impact  Likelihood of 
adoption 

 State of “receptor” 
system 

 Willingness of 
partners/receiver
s of technology 

 R&D productivity 
and potential 

 CSIRO research 
competitiveness  

 Distinctive (and 
differentiated) 
science (science 
quality)  

 Theme 
(researcher’s) track 
record of delivery 
(last five years 
including delivery of 
scientific outcomes) 

 Clear community / 
industry delivery 
pathway (including 

 Science 
“hotspot” 

 Appropriate 
leadership 
capacity  

 Divisional 
performance and 
competencies 

 Staff 
“achievability” 
(Recruitment / 
refocusing) 
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IP / knowledge 
diffusion pathway) 

 

 Appropriate 
investment level 

 Level of 
technical 
uncertainty 

 Level of other 
risks – political, 
legal, cultural, 
reputation 

Source: Johnston, 2008 

 

Funding and evaluation mechanisms 

The Flagship programme does not hold an open selection process for new flagships; rather new 

Flagships are created by rearranging CSIRO’s internal resources. 

In addition to specific budget lines dedicated to each of the Flagships, there is a Flagship 

Collaboration Fund, which was designed to further strengthen collaboration between the Flagships 

and external partners by building partnerships with these organisations in support of delivering 

Flagship goals. The collaboration fund is devoted to the development of: 

a) Clusters. Flagship clusters are funded for three years for AUD 1 million per year with 

matching co-investment from partner organisations and are particularly aimed at 

universities (Australian and overseas), CRCs and other publicly-funded research agencies 

(PFRAs). The cluster concept emphasises people and partnerships working on research 

relevant to a Flagship. A cluster is typically made up of a number of integrated and focused 

projects or areas of work by leading research groups. CSIRO will initiate its specific 

expectations in the form of an advertised Cluster Specification. Co-investment by external 

organisations is expected. 

b) Projects. These are targeted short actions, costing approximately AUD 100 000 for one year, 

and mostly aimed at universities, which have outputs relevant to a Flagship objective. 

c) Visiting fellowships. These are funded to attract individual academics from Australian and 

overseas institutions. 

d) Postgraduate scholarships. These fund new researchers training under university and 

CSIRO supervision. 

Applications for projects and clusters are accepted from PFRAs, both in Australia and overseas. This 

includes universities, CRCs, other Australian PFRAs and other publicly-funded and not-for-profit 
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research institutions. Industry partners are welcome to participate in clusters, however they are 

not eligible to receive funding from the Flagship Collaboration Fund. Each cluster must include at 

least one Australian university.  

Eligible applicants for the visiting fellowships include: 

 individuals employed part-time or full-time at an Australian or overseas higher education 

institution 

 individuals from other Australian and overseas publicly funded research agencies 

 recently retired individuals may be considered. 

Evaluation is systematically performed through regular reviews carried out by panels of 

independent experts. These evaluations focus primarily on two dimensions: the quality of existing 

capabilities, and the relevance and impact of current research. Quality reviews are performed 

according to traditional peer-review mechanisms while the chief executive officer is in charge of 

conducting an annual review of research portfolios and functional areas. 

Each Flagship relies upon a Flagship Advisory Committee to provide an external perspective and 

guidance on how to maximise its effectiveness and achieve its goals. Committee members come 

from industry, government, non-governmental organisations and other relevant stakeholders. 

 

Capacity building and impact 

For CSIRO, the two dimensions for measuring innovation promoted by Flagship activity are impact 

and research quality. Its postgraduate scholarships offer the opportunity for high-quality students 

already enrolled in a PhD at an Australian university to work on a project directly relevant to a 

Flagship.  

The challenging nature of the Flagship’s goals is considered to promote excellence, as the Flagship 

model includes a clearly defined route from research to the adoption by end users. In this way, the 

outcomes produced are not only traditional research ones like publications and prototypes but 

comprehensive science and technology solutions that can be readily absorbed by end users. 

Once the Flagships have developed their innovative models and technologies, CSIRO is in a position 

to implement them rapidly at the national level. The impact of Flagships is also seen at the 

international level as some are engaged in capacity-building partnerships such as the Sustainable 

Agriculture Flagship, which is involved with the African Food Security Initiative. 

Impact planning and assessment 

Each Flagship theme specifies a roadmap with short term (one to three years), medium term (four 

to nine years) and long term goals (ten years and more). Using this framework, each Flagship 
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constantly reports its current progress towards achieving these goals. CSIRO also commissions 

external qualitative reviews to assess Flagships’ research impact. Despite these efforts, CSIRO faces 

increasing demand from the federal government to improve its impact planning and evaluation 

systems.  

As previously mentioned, the Triple Bottom Line approach serves as the basis for the development 

of Impact 2020. This project aims to assert a future intended triple-bottom-line impact pipeline for 

each Flagship (with a time horizon of 2020) using the economic, social and environmental benefits 

produced as triple bottom lines.  

The key features of the Impact 2020 framework are (Henderson and Russell, 2012): 

 A guiding principle of “time to goal”, or focusing on what remains to be done.  

 Clarity and consistency of language, with definitions of key terms emerging as a result of 

workshops and debate.  

 Outcome hierarchies established for some Flagships to clarify intended outcomes.  

 An impact statement including three parts: research outputs; engagement, uptake and 

adoption; and triple-bottom-line outcome.  

 The time to goal, that applies to each of the three parts of the impact statement.  

 The outcome characterisations which are: scale (on a scale of one to five), reach (local, 

regional, national, global), role (indicating the level of CSIRO’s role in contributing, 

influencing, directing), and type (economic, environmental, social – as per 17 OECD 

outcome characterisations)  

 Four factors critical to success: leadership, culture, capability, systems. 

It is expected that this new framework will improve accountability, resource allocation and decision 

making within flagships, making it easier for leaders to learn and improve future practices. 

Some examples of the concrete outcomes produced by Flagships are: the effects of climate change 

on concrete structures, commercialising a new omega-3 vegetable oil using gene technology, 

biodegradable shipping pallets, an aircraft paint applied to Boeing airplanes and the usage of saline 

water in mining operations 
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6. Summary 
 

Policy level (framework conditions) 

Research and development activities are primarily carried out through universities (39), 

specialised government agencies (i.e. CSIRO) and medical research institutes. 

During the 1990s, science and innovation moved to the core of the public policy agenda. 

Key policy documents: 1997 “Investing for Growth”, 1999 “The Virtuous Cycle: Working together 

for health and medical research,” 2000 “Chance to Change Report”, 2001 “Backing Australia’s 

Ability”, 2002 “National Research Priorities”. 

Increased public investment on public-private partnerships for priority-driven and strategic 

research since the 1980’s with the creation of the CRC Programme in 1990, the largest investment 

in cross-sector R&D collaboration. In 1988, the government introduced targets for CSIRO to raise a 

percentage of its total income from external sources (encouraging industrial links). 

Shift from capacity-building to capacity-building and impact and adoption. 

CoE Strategy Institutional supporting 

mechanisms 

Capacities and impacts 

ARC CoE Basic, strategic basic 

and applied research 

in all research areas 

 7 years 

 Hosted by an eligible 

university (or co-

ordinated by one in case 

of networked nodes). 

 Focus on research 

excellence and potential 

to contribute to national 

priorities, postgraduate 

education and training 

 Use of a CoE Advisory 

Committee composed of 

research and end-user 

representatives.  

 Universities are the only 

 Cross-institutional 

collaboration 

 Critical mass in promising 

research areas 

 Development of 

international networks 

and mobility. 

 Prestigious prizes and 

awards are given to ARC-

funded researchers. Strong 

visibility for the 

universities involved.  

 Enhancement of 

opportunities for 

collaboration among 



44 

 

eligible funding 

Administering 

Organisations.  

 Proposals submitted by 

the university research 

office (and not by 

individual groups).  

 International 

collaborative networks.  

 Engagement with 

industry collaborators is 

not mandatory. 

researchers, research 

teams and/or research 

centres in Australia and 

overseas. 

 Mentoring and training of 

early career researchers. 

 Main outcomes generated 

are peer-reviewed and 

conference publications, 

several patents filed and 

pending. 

CRC  End-user driven, 

public-private 

research centres 

oriented to 

utilisation and 

commercialisatio

n of outcomes. 

 All research 

fields including 

cross-

disciplinary 

research.  

 Aims to prepare 

PhD graduates 

for non-academic 

careers. 

 10 years 

 Must include at least 1 

HEI and 1 end-user 

(private, public or 

community sector).  

 Flexible (but verified) 

governance and 

management 

arrangements. 

 Partners jointly commit 

to provide resources 

(both cash and in-kind) 

that match or exceed the 

government’s cash 

funding.  

 Funds medical S&T-

related research.  

 52% of organisations 

come from the private 

sector. 

 IP management and 

emphasis on “paths to 

 Reference centres for 

supporting innovation in 

Australia.  

 Reinforced links between 

academia and industry 

 Improved SME access to 

technical expertise and 

resources.  

 Reduced costs and risks for 

private organisations 

interested in investing in 

R&D spin-off companies.  

 Delivery of training 

courses.  

 Application based impacts 

such as the uptake of new 

knowledge, products or 

processes developed by 

CRCs that permit improved 

end-user economic 

performance (cost savings 

or efficiency gains).  
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adoption”. 
 Reduction of pressures on 

government budget in 

areas such as health, social 

security and defence.  

 Reduction of 

environmental impacts 

associated with industrial 

activity. 

NHMRC 

CRE 

 Medical and 

Dental research 

oriented towards 

national and 

NHMRC health 

priorities.  

 Foster the 

training of 

clinical 

researchers, 

support research 

with the 

potential to 

improve health 

care and ensure 

effective 

translation of 

research into 

practice and 

policy. 

 5 years 

 Scientific Advisory 

Board as governing 

structure.  

 A single physical entity 

or network.  

 Eligible institutions are 

registered and informed 

prior to the call 

(agencies, institutes, 

universities and 

hospitals).  

 Funds only direct costs 

of research but external 

funding is encouraged 

and contributions 

expected from 

participants.  

 Input for improved health 

policy-making. 

 Modernisation of health 

systems including IT 

systems. 

 Improved health research 

targeted at indigenous 

groups in Australia.  

 Improvement of medical 

workforce career 

transitions, capacity-

building in health 

workforce research. 

CSIRO 

Flagships 

 Thematic centres 

of excellence 

tapping from 

CSIRO internal 

capacities and 

joint external 

collaborations  

 Large-scale 

projects focusing 

 (not pre-defined) 

 $0.5 billion per year 

 Usage of tracking tools 

including Annual 

Performance Goals, 

Roadmaps, Key 

Performance Indicators 

and Triple Bottom Line 

 Sharing of federal research 

facilities with other 

publicly funded research 

organisations, university 

and industry. 

 In 2010, 584 journal 

articles were published 

with several patents 

granted or pending world-
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resources on 

significant 

national 

challenges and 

national research 

priorities (water, 

energy, health 

etc). 

 Multidisciplinary 

teams.  

 Emphasis on 

impact and 

adoption 

approach for impact 

assessment. 

 Flagship Collaboration 

Fund designed to 

increase external 

collaboration (primarily 

with Australian 

universities). The 

collaboration fund 

supports Clusters, 

Projects, Visiting 

Fellowships and 

Postgraduate 

Scholarships 

wide 

 Establishment of new 

companies based on CSIRO 

intellectual property. 

 Flagships have influenced 

policy and investment 

decisions by government. 

 All Australian initiatives reported in this document have contributed in building innovation 

skills and supported research that generated new knowledge-based technologies, business 

solutions but also provided input for informed policy-making. In terms of scientific excellence, 

the collaborative instruments supported by these publicly-funded initiatives contribute for 

increasing the number of Australian research groups operating at world-class levels and 

significantly increasing the numbers of higher degree students particularly in STEM fields. 

More businesses (and more importantly SME) had the chance to engage in research consortia, 

influence and benefit from top-level researchers in the field.  

 These achievements are largely in line with the vision set by the Australian government in its 

policy document “Powering Ideas: an Innovation Agenda for the 21st Century” released in May, 

2009 (Commonwealth of Australia, 2009). 
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